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1. Background
Chairman’s guidance is following.
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2. Essential corrections
2.1 Search space configuration for cross-carrier scheduling
RAN2 LS R1-1812107 provides following comments:
	1) Solution without ASN.1 change suggested by RAN1:
· [bookmark: _Hlk525832522]RAN2 understanding is that a UE uses the same search space ID for linkage of scheduled cell and scheduling cell. The IE nrofCandidates configured in the SearchSpace with the same search space ID in the scheduled cell is used by the scheduling cell for cross carrier scheduling.
· RAN2 understanding is that all parameters (including CORESET id) of SearchSpace other than nrofCandidates in any SearchSpace of the scheduled cell can be ignored.

2) Solution without ASN.1 change discussed in RAN2: 
· [bookmark: _Hlk527106245]A search space of the scheduled cell is always configured in the PDCCH-Config for each BWP of the scheduled cell. From the crossCarrierSchedulingConfig the UE knows the scheduling cell in which it has to search for the grants and assignment.
· The SearchSpace configured in the PDCCH-Config of the scheduled cell points to the CORESET ID of the CORESET that is configured in the scheduling cell. 
There are basically two understandings of solution2 in RAN2:
· [bookmark: OLE_LINK5][bookmark: OLE_LINK6][bookmark: OLE_LINK7][bookmark: OLE_LINK4][bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK58][bookmark: OLE_LINK59]UE follows all other parameters other than nrofCandidates in a search space configured in scheduled cell, i.e., in scheduling cell UE applies the whole search space configuration of the scheduled cell.
· [bookmark: OLE_LINK16][bookmark: OLE_LINK17]UE follows the nrofCandidates in search space configured in scheduled cell, and uses the CORESET ID to find the associated CORESET in the scheduling cell, all other IEs are ignored, similar to solution1

In short summary, the main difference of the two above solutions 
· Solution1: UE uses the same ID for linkage of the search spaces configured in scheduled and scheduling cell, and ignores the CORESET ID configured in the scheduled cell
· Solution2: UE uses the CORESET ID configured in the scheduled cell, to point to the same CORESET ID configured in the scheduling cell, while the two above understandings are to be discussed.

[bookmark: OLE_LINK19][bookmark: OLE_LINK20][bookmark: OLE_LINK15][bookmark: OLE_LINK18]For both two solutions above, RAN2 have some general issues to be confirmed:
· [bookmark: OLE_LINK40][bookmark: OLE_LINK41][bookmark: OLE_LINK24][bookmark: OLE_LINK25][bookmark: OLE_LINK26][bookmark: OLE_LINK27][bookmark: OLE_LINK32][bookmark: OLE_LINK33][bookmark: OLE_LINK34][bookmark: OLE_LINK35][bookmark: OLE_LINK36][bookmark: OLE_LINK37][bookmark: OLE_LINK38][bookmark: OLE_LINK39][bookmark: OLE_LINK44][bookmark: OLE_LINK45][bookmark: OLE_LINK46][bookmark: OLE_LINK47][bookmark: OLE_LINK48][bookmark: OLE_LINK49][bookmark: OLE_LINK50][bookmark: OLE_LINK51][bookmark: OLE_LINK52][bookmark: OLE_LINK53][bookmark: OLE_LINK54][bookmark: OLE_LINK55][bookmark: OLE_LINK56][bookmark: OLE_LINK57][bookmark: OLE_LINK28][bookmark: OLE_LINK29][bookmark: OLE_LINK30][bookmark: OLE_LINK31]For the configuration of search space, the related IEs PDCCH-Config, controlResourceSet and search space are to be configured in scheduled cell, besides nrofCandidates it is beneficial for RAN2 to know which parameters inside the configuration are useful, e.g. tci-PresentInDCI
· [bookmark: OLE_LINK42][bookmark: OLE_LINK43]Since SearchSpaces and CORESETs are configured “inside a BWP” which is configured inside a Serving Cell, SearchSpaces belong unambiguously to a BWP of the scheduled cell, and SearchSpaces with same ID or CORESETs belong unambiguously to a BWP of the scheduling cell. Therefore, a UE will acquire DCI for a cross-carrier scheduled cell if the BWP of the SearchSpace/CORESET on the scheduling cell is active. But it is questionable if the search space configured on a BWP of the scheduled cell is to be used by scheduling cell, whether this BWP configured with the search space should always be activated in the scheduled cell.



As most companies pointed out, both solutions could work. Solution 1 is already clear while solution 2 could have multiple variations or different interpretations. Considering that the current stage is just to finish remaining aspects, the recommendation is simply to go with solution 1.
The suggested proposals are following:
Proposals:
· RAN1 considers that the solution 1 works appropriately for Rel.15.
· The UE monitors PDCCH candidates according to the search space configuration with the ID #s in the active DL BWP of the scheduling cell and if any, noOfCandidates in the search space configuration(s) with the ID #s in scheduled cell(s).
· For the search space configuration(s) with the ID #s in scheduled cell(s), all parameters other than noOfCandidates are ignored.
· Note: this is supported only for UE-specific search space where DCI format 0_1/1_1 is monitored.
· For BWP switching in the scheduled cell, the parameter noOfCandidates for each search space configuration is available, no matter whether the DL BWP of the scheduled cell including the search space configuration is active.
· tci-PresentInDCI is per CORESET configuration and therefore, its enable/disable is not the search space configuration dependent.
· i.e., if the tci-PresentInDCI is enabled for a CORESET, the TCI field is present in a DCI format 1_1 in the CORESET, regardless of which serving cell the DCI format 1_1 schedules a PDSCH.
· Send an LS to RAN2 about RAN1’s decision.

	Company
	View

	Ericsson
	For either solution 1 or solution 2, there can be search spaces configured in multiple BWP’s linked to the active BWP in the scheduling cell. However, UE only supports one active BWP per cell in Rel-15. See the figures below for illustration. What is the UE behavior for the search spaces in the non-active BWP(s) in the scheduled cell linked to the active BWP in the scheduling cell?
[image: ]
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	Samsung
	Agree – Discuss further at the meeting. Both Solutions have remaining issues to be resolved. 

	Sharp
	Considering current RAN2 work load, we think it’s better to take RAN2 solution. In addition, with solution 1, the network needs to reconfigure scheduling cell’s search space configuration when to add/release scheduled cell. This is annoying.

	CATT
	Solution 1 is actually a subset of solution 2. The difference between two solutions is solution 1 mandate a one-to-one mapping while solution 2 doesn’t has this restriction.
A much more critical issue is whether only nrPDCCHcandidate is applied to scheduling cell or not. If solution 1 is adopted, it means the monitoring periodicity of PDCCH for scheduling cell and scheduled cell has to be same. We see benefits of different monitoring periodicity for different cells. For example, it is beneficial in case the traffic on scheduling cell and scheduled cell require different periodicities. Furthermore, different monitoring occasions can be used to distribute PDCCH transmissions in a TDM method and helpful to reduce PDCCH blockage compared to many search spaces transmitted at the same time.
At least from our side we think Solution 2 can be made clear and is actually cleaner because it provides (almost) full search space configuration functionality with the exception that the provided CORESET ID is actually configured on the scheduling cell.

	LG
	We agree with the proposals. However, some clarifications are needed. At least, for the case of the different number of SS sets between scheduled and scheduling cell, search space set ID(s) of scheduled cell other than matched ID (with scheduling cell) is not monitored by a UE. And, it could be also clarified that all parameters of SearchSpace other than nrofCandidates in any SearchSpace of the scheduled cell are ignored. These clarifications should be captured in spec for UE’s correct understanding. Regarding “no RAN1 specification impact”, does it mean those clarifications are captured in RAN2 spec?

	Huawei
	We think Solution 2 has some critical issues due to the fact the CORESET is not just a logical concept. From RAN1 perspective, a CORESET is a physical entity with the restriction that associated CORESET of a configured SS of a BWP should be fully contained in frequency in the BWP. Therefore, for Solution 2, 
· either the network has to configure a SS associated with the CORESET having CORESET ID#Y in all configured BWPs of scheduling cell (which implies that all configured BWPs of the scheduling cell should contain in frequency the CORESET with CORESET ID#Y, which is a strong limitation on BWP configuration in contrary to the BWP configuration flexibility in RAN1). 
· Or the network has to switch the active BWP of the scheduling cell to a BWP that is configured with a SS associated with the CORESET having CORESET ID#Y to match the CORESET ID pointed to by the scheduled cell if a SS associated with the CORESET having CORESET ID#Y is not configured in the active BWP of a scheduling cell. However, the BWP switching to match the CORESET ID of scheduling cell and the scheduled cell is not an expected behaviour in RAN1.

For Solution 1, we think it can be supported with some modification/clarification. In particular, for the current Solution 1 to work, for each SS ID#X in the scheduling cell, an SS with the same ID should be configured in each active BWP of the scheduled cell. This leads to an unnecessary repetition of configuration of all SSs in all BWPs of the scheduled cell. One way to resolve this is to configure only one SS in each BWP of the scheduled cell and link all the SSs of the active BWP of the scheduling cell to the configured SS of the active BWP of the scheduled cell. 

	Spreadtrum
	We prefer solution 1. The reasons contains:
1. Search space is a logical definition, including monitoring occasion, AL, and candidates, etc. It can be configured to scheduling cell and scheduled cell. When it is configured in scheduled cell, its associated CORESET can be either in active BWP or inactive BWP of scheduling cell. It can get one or more search spaces can be monitored in active BWP. So we think it is an easier method for cross carrier scheduling. We also agree noOfCandidates can be different with the SS in scheduling cell, and the other configurations can be omitted.
2. CORESET configuration includes frequency location and symbol duration, which is real time and frequency resource with in an active BWP. If CORESET is used for the association of scheduling and scheduled cell, additional SSs have to be configured with more signaling payload.

	Asia Pacific Telecom
	We share the same view as Sharp.

	Panasonic
	We agree with the proposal updated in rev01.

	ZTE
	For the additional solution from RAN2 LS, our understanding is it also looks for not ASN.1 impact. However, the additional solution 2 has 2 more sub-options of understanding. It is not a good way to conclude.
Originally, RAN1 initial the discussion and only ask if solution1 have problem and if yes, should it solved by updating RRC.
The basic potential problem solution1 is understood as the nrofCandidates is per SS set and per BWP configured. But the current search space generation in RAN1 will use the SS set ID of the scheduling cell for identify the candidates for scheduled cells. Then the SS set s in the scheduled cell may not belong to the activated BWP.
However, this determination of candidate does not cause problem since the number of candidates of SS set is configurable. If a number of candidates can be configured for a SS set in a cell, then it can be detected a UE. We don’t see much meaning for using SS set of activated BWP in the scheduling cell
We agree the proposed conclusion from DoCoMo.

	vivo
	We basically support this proposal, and would like to further clarify the following points:
· On the question of whether the nrofCandidates is applied only to the activated scheduled cell, I think originally we assume only the configuration on the activated scheduled cell is applied. This is because the SCS is configured per-BWP, and the number of BD should be configured adaptive to the SCS of the BWP. However, as mix numerologies of cross-carrier scheduling is not supported in Rel-15, we are also fine if the configuration is applied regardless of the BWP state. 
· The entire controlResourceSet IE is not configured in the scheduled cell. This is to clarify a question asked by RAN2 in the LS. Or, we should clarify it in RAN1 spec.
· The search space configured for a scheduled cell can only be a UE specific search space. Again, this can be clarified either in RAN1 or RAN2 spec.

	Intel
	Solution 1 is preferred as it enables a better realization of the hashing function in case multiple cells are scheduled using a single search space set configuration associated with a CORESET. This is facilitated by the “max()” operation over all scheduled cells in determining the max number of CCEs to define the “hashing grid”. This would not be possible if the search space sets are independent - implying worse handling of blocking between search space sets with overlapping monitoring occasions. 
To the question raised by Ericsson, we think it may not be a significant issue if the UE may need to keep track of search space set configurations in a non-active BWP in a scheduled cell – anyway all the configurations would be available at the UE for all configured BWPs in a serving cell.
To the comment from CATT, TDM of monitoring occasions for scheduling in the scheduling and scheduled cells can always be possible via multiple search space set configurations.
On tci-in-DCI, we understand that separate indication could provide additional flexibility to PDSCH scheduling in different cross-carrier scheduled cells, we also acknowledge that this may require some additional DCI size alignment efforts, and considering that the DCI size alignment procedures are already quite involved, it may be simpler to not pursue separate indication of tci-in-DCI.

	Qualcomm
	We share the same view as Ericsson that search spaces in a non-active BWP in the scheduled cell linked to the active BWP in the scheduling cell should not be monitored by UE. Using parameters configured for an inactive BWP could be problematic to implementation and should be generally avoided.
We share the same view as CATT that the full search space configuration including the nrofCandidates should be used for PDCCH candidate monitoring for the search space set configured to the scheduled cell. 
If we go with solution 1, a CORESET should be configured for the search space in the scheduled cell. Regarding TCI state related configuration, all three parameters from the CORESET configuration should be maintained and used for PDCCH candidate monitoring of the search space configured in the scheduled cell. 
	tci-StatesPDCCH-ToAddList SEQUENCE(SIZE (1..maxNrofTCI-StatesPDCCH)) OF TCI-StateId OPTIONAL, -- Need N 
tci-StatesPDCCH-ToReleaseList SEQUENCE(SIZE (1..maxNrofTCI-StatesPDCCH)) OF TCI-StateId OPTIONAL, -- Need N 
tci-PresentInDCI ENUMERATED {enabled} OPTIONAL, -- Need S






2.2 BD/CCE limit for CA
2.2.1 How to count the number of BD/CCE for an SCell
There are different views as following.
· If an SCell is activated, 
· The BD/CCE is counted based on the SCS of the active DL BWP (agreement): Samsung, DCM, Nokia (2nd)
· The BD/CCE is counted based on the lowest SCS amongst the configured DL BWPs: Intel, Nokia (1st)
· If an SCell is deactivated,
· The BD/CCE is not counted: Samsung, DCM
· The BD/CCE is counted based on the SCS of the firstActiveDownlinkBWP-Id: Huawei, vivo, Nokia (2nd)
· The BD/CCE is counted based on the lowest SCS amongst the configured DL BWPs: Intel, Nokia (1st)
So far, RAN1 agreed that the BD/CCE counting is based on the active DL BWP, and the agreement should be kept. On the other hand, for an SCell not activated, there is no rule to count. As some companies pointed out, TS38.213 Section 12 specifies that the SCS of a de-active SCell is determined by the firstActiveDownlinkBWP-Id. Hence, it is natural to apply the same way.
Proposals:
· If a SCell is activated, the BD/CCE is counted based on the SCS of the active DL BWP (follow existing agreements)
· If a SCell is deactivated, the BD/CCE is counted based on the SCS of the firstActiveDownlinkBWP-Id.
· Adopt TP for BD/CCE count for CA based on R1-1812288 on TS38.213 Section 10.1.
· < Unchanged parts are omitted >
· 

Table 10.1-2 provides the maximum number of monitored PDCCH candidates, , for a DL BWP with SCS configuration  for a UE per slot for operation with a single serving cell.
· 

Table 10.1-2: Maximum number  of monitored PDCCH candidates per slot for a DL BWP with SCS configuration  for a single serving cell
	

	
Maximum number of monitored PDCCH candidates per slot and per serving cell 

	0
	44

	1
	36

	2
	22

	3
	20


· 
· 

Table 10.1-3 provides the maximum number of non-overlapped CCEs, , for a DL BWP with SCS configuration  that a UE is expected to monitor corresponding PDCCH candidates per slot for operation with a single serving cell.
· CCEs for PDCCH candidates are non-overlapped if they correspond to
· -	different CORESET indexes, or 
· -	different first symbols for the reception of the respective PDCCH candidates.
· 

Table 10.1-3: Maximum number  of non-overlapped CCEs per slot for a DL BWP with SCS configuration  for a single serving cell
	

	
Maximum number of non-overlapped CCEs per slot and per serving cell 

	0
	56

	1
	56

	2
	48

	3
	32


· 
· If a UE 
· 
-	is capable for operation with carrier aggregation with a maximum of 4 downlink cells or indicates through pdcch-BlindDetectionCA a capability to monitor PDCCH candidates for  downlink cells, and 
· 



-	is configured with  downlink cells with DL BWPs having SCS configuration  where  or , respectively, and 
· 


-	for cross-carrier scheduling over  downlink cells, including a scheduling cell, from the  downlink cells where the scheduling cell and scheduled cell(s) have DL BWPs with same SCS configuration 
· 



the UE is expected to be able to monitor  PDCCH candidates and  non-overlapped CCEs per slot on the active DL BWP of the scheduling cell, where the SCS configuration  is the SCS configuration of the active DL BWP for an activated serving cell, and is the SCS configuration of the DL BWP with the firstActiveDownlinkBWP-Id for a deactivated serving cell. The case of  corresponds only to self-scheduling for the scheduling cell. 
· If a UE 
· 
-	indicates through pdcch-BlindDetectionCA a capability to monitor PDCCH candidates for  downlink cells, and 
· 


-	is configured with  downlink cells with DL BWPs having SCS configuration  where , and
· 



the UE is expected to be able to monitor a total of  PDCCH candidates and a total of  non-overlapped CCEs per slot on the active DL BWP(s) of scheduling cell(s) from the  downlink cells, where the SCS configuration  is the SCS configuration of the active DL BWP for an activated serving cell, and is the SCS configuration of the DL BWP with the firstActiveDownlinkBWP-Id for a deactivated serving cell .
· A UE does not expect to be configured CSS sets that result to corresponding total numbers of monitored PDCCH candidates and non-overlapped CCEs per slot that exceed the corresponding maximum numbers per slot.
· 
For same cell scheduling or for cross-carrier scheduling where a scheduling cell and scheduled cell(s) have DL BWPs with same SCS configuration , a UE does not expect a number of PDCCH candidates and a number of corresponding non-overlapped CCEs per slot on a secondary cell to be larger than the corresponding numbers that the UE is capable of monitoring on the secondary cell per slot. 
· For cross-carrier scheduling, the number of monitored PDCCH candidates and the number of non-overlapped CCEs per slot are separately counted for each serving cell.  
· < Unchanged parts are omitted >

	Company
	View

	Samsung
	Prefer to consider activated cells only but OK with proposal. 

	Sharp
	Agree.

	LG
	Agree.

	Huawei
	Agree with the proposal. 
The intention of the TP is Ok but the text may not be precise. For example, the following is correct only for an activated cell. For an inactive cell, it should be the BWP with firstActiveDownlinkBWP-Id. 




 -is configured with  downlink cells with active DL BWPs having SCS configuration  where ,

One way to fix it is to remove “active” from above and have the following sentence to clarify the SCS configuration for a configured cell, both active and inactive cell (Please check our suggested TP in R1-1812181):



Where the SCS configuration of the active cell is the SCS configuration of the active DL BWP and the SCS configuration of the inactive cell is the SCS configuration of the DL BWP with the firstActiveDownlinkBWP-Id.



	Spreadtrum
	Agree

	Panasonic
	We agree with the proposal updated in rev01. 

	ZTE
	We are Ok with Huawei’s modification.

	vivo
	Agree with the proposal updated in rev01.

	CATT
	Okay in principle with the current proposal. Propose to use “activated” and “deactivated” when referring to serving cells since these terms are already used in other parts of 38.213:


, where the SCS configuration  is the SCS configuration of the active DL BWP for an activated if the serving cell is active, and is the SCS configuration of the DL BWP with the firstActiveDownlinkBWP-Id for a deactivated serving cell otherwise



	Intel
	Agree with proposal and updates from Huawei and CATT



2.2.2 Whether to define per-CC limit on BD/CCE for CA with cross-carrier scheduling
For PCell, overbooking rule should be based on the minimum between non-CA limit and per-SCS limit as proposed by [R1-1812960, Samsung]. 
Proposals:
· Adopt TP for per-CC BD/CCE limit for CA based on R1-1812960 on TS38.213 Section 10.1.
<<Unchanged part omitted>>
If a UE 

-	is capable for operation with carrier aggregation with a maximum of 4 downlink cells or indicates through pdcch-BlindDetectionCA a capability to monitor PDCCH candidates for  downlink cells, and 




-	is configured with  downlink cells with DL BWPs having SCS configuration  where  or , respectively, and 



-	for cross-carrier scheduling over  downlink cells, including a scheduling cell, from the  downlink cells where the scheduling cell and scheduled cell(s) have DL BWPs with same SCS configuration 





the UE is expected to be able to monitor  PDCCH candidates and  non-overlapped CCEs per slot on the active DL BWP of the scheduling cell. The case of  corresponds only to self-scheduling for the scheduling cell. 
If a UE 

-	indicates through pdcch-BlindDetectionCA a capability to monitor PDCCH candidates for  downlink cells, and 



-	is configured with  downlink cells with DL BWPs having SCS configuration  where , and





the UE is expected to be able to monitor a total of  PDCCH candidates and a total of  non-overlapped CCEs per slot on the active DL BWP(s) of scheduling cell(s) from the  downlink cells.
A UE does not expect to be configured CSS sets that result to corresponding total numbers of monitored PDCCH candidates and non-overlapped CCEs per slot that exceed the corresponding maximum numbers per slot.

For same cell scheduling or for cross-carrier scheduling where a scheduling cell and scheduled cell(s) have DL BWPs with same SCS configuration , a UE does not expect a number of PDCCH candidates and a number of corresponding non-overlapped CCEs per slot on a secondary cell to be larger than the corresponding numbers that the UE is capable of monitoring on the secondary cell per slot. 
For cross-carrier scheduling, the number of monitored PDCCH candidates and the number of non-overlapped CCEs per slot are separately counted for each serving cell.  








For all search space sets within a slot , denote by  a set of CSS sets with cardinality of  and by  a set of USS sets with cardinality of . The location of USS sets , , in  is according to an ascending order of the search space set index. 






Denote by , , the number of configured PDCCH candidates for CSS set  and by , , the number of configured PDCCH candidates for USS set .    


For the CSS sets, a UE monitors  PDCCH candidates requiring a total of  non-overlapping CCEs in a slot. 


The UE allocates monitored PDCCH candidates to USS sets for the primary cell having an active DL BWP with SCS configuration  in slot  according to the following pseudocode. A UE does not expect to monitor PDCCH in a USS set without monitored PDCCH candidates.







Denote by  the set of non-overlapping CCEs for search space set  and by  the cardinality of  where the non-overlapping CCEs for search space set  are determined considering the monitored PDCCH candidates for the CSS sets and the monitored PDCCH candidates for all search space sets , .


Set 


Set 

Set 


while  AND 


allocate  monitored PDCCH candidates to USS set  

;

;

	   ;
end while
<<Unchanged part omitted>>

	Company
	View

	Ericsson 
	


Need to check more. But at a first glance, isn’t that “Set ” needs update as well in parallel to “Set ”



	Samsung
	
Above clarification is needed.  As Ericsson’s comments, also need to change .

	Sharp
	Support the proposal with modification of CussPDCCH.

	CATT
 
	

As  is always smaller than , so the result of min() is always

. We don’t see the necessity to make this change.

	LG
	Agree with the proposal and Ericsson’s suggestion. 

	Spreadtrum
	

For  or ,



We agree that per CC BD/CCE limits are  PDCCH candidates and  non-overlapped CCEs per slot on the active DL BWP of the scheduling cell.






For , we propose per CC BD/CCE limits are  PDCCH candidates and a total of  non-overlapped CCEs per slot on the active DL BWP of the scheduling cell of the  downlink cells. And then we can “Set  “
Because the former formula is a limit per numerology, which is a total number of scheduling cells, it needs to be split between s scheduling cells based on the cross cells configuration.


	Panasonic
	We think the above TP is not necessary because overbooking of PCell (PSCell) is performed based on non-CA limit according to the following conclusion (i.e., the following conclusion clarified that PCell (PSCell) does not need to take into account CA limit).
	Agreement:
· Update the RAN1#94 conclusion as following:
	Conclusion:
· At least fFor self-scheduling and for cross-carrier scheduling with the same numerology for all the DL serving cells and for cross-carrier scheduling with the same numerology between scheduling cell and scheduled cell(s) but different numerologies between scheduling cell(s), total number of CCEs or BDs corresponding to the remaining PDCCH candidates after PDCCH candidates are dropped based on the non-CA limit for the PCell (PSCell) and the configured PDCCH candidates for SCells is guaranteed by network to be no more than the CA limit.






On the other hand, we would like to clarify about per scheduled cell limit.
· We would like to clarify whether per scheduling cell limit is necessary.
· Regarding per scheduling cell limit, we would like to clarify whether the following agreement is applied only when search space sharing is not enabled.
	Agreements: RAN1#93 agreements are updated as follows (to cover Case 5):
· For self-scheduling with same numerology or for cross-carrier scheduling with the same numerology for all the DL serving cells, and the number of DL-CCs is more than 4 and with up to T DL-CCs where the UE reports BD capability of y < T, the limit of BDs/CCEs per CC per slot is
· The total number of BDs/CCEs across CCs is based on UE BD capability. It can be split across CCs, subject to the non-CA limit on each CC.
· For SCell, NW ensures no overbooking based on non-CA case occurs. For cross-carrier scheduling, BDs/CCEs overlapped across DL serving cells are independently counted (i.e., counted per serving cell).


· If per scheduling cell limit is necessary, we would like to clarify whether the following search space limit in UE feature discussion should be taken into account.
	2) CSS and USS configurations for unicast PDCCH transmission per BWP per cell
- PDCCH aggregation levels 1, 2, 4, 8, 16
- Up to [7], [8] search spaces in a slot in a PCell or PSCell per BWP
This search space limits are before applying dropping rules.
- UP to 3 search spaces in a slot for a scheduled SCell per BWP
This search space limit is before applying all dropping rules. 




	Intel
	Agree with suggested TP including Ericsson’s suggestion on number of CCEs.



2.3 Correction to PDCCH interleaver
[R1-1812603, CATT] proposes to update PDCCH interleaver on TS38.211 Section 7.3.2.2.
Proposals:
· Editor to correct f(j) to f(x).
<<Unchanged part omitted>>
The CCE-to-REG mapping for a control-resource set can be interleaved or non-interleaved and is described by REG bundles:



-	a physical REG bundle  is defined as REGs  where  is the REG bundle size,, and  is the number of REGs in the CORESET



-	CCE  consists of n consecutive logical REG bundles, where  Each logical REG Bundle is mapped to a physical REG bundle , where  is an interleaver

For non-interleaved CCE-to-REG mapping,  and . 
For interleaved CCE-to-REG mapping, for  and  for . The interleaver is defined by 




where .
<<Unchanged part omitted>>

	Company
	View

	Ericsson
	If I recall correctly, this was discussed in a previous meeting as well. We prefer not to change this basic interleaving function at this late stage. 

We however understand there might be small confusion due to that the index “j” is first used for to index CCE and then later “j” is also used as the argument of the function f(-) (which has a unit of REG bundle). This could be easily clarified by replacing “j” by another symbol such as follows.

[image: ]
 

	Samsung
	Prefer not to update to the interleaver functionality at this point.

	Sharp
	Support Ericsson’s proposal.

	CATT
	It is a critical issue which need to be fixed.  It is not about the donation, we have to give clear description on the index n or x. Even we replace j with x, what is the range of x? We still need to give a clear picture on this. Otherwise we don’t think it is sufficient only use another symbol.
For example, when distributed mapping is configured, UE has to know which physical REG bundles its PDCCH candidate is mapped to. As an example, assuming a PDCCH candidate consists of CCE#0 and the REG bundle size is 2, it means CCE#0 should be mapped to three different physical REG bundles. 
If we only replace j by a generic symbol x, how could a UE determine the target physical REG bundles with an undefined x? What value of x should be input to the formula?

	LG
	Ericsson’s proposal is preferred for clear description.

	Spreadtrum
	We also fine with Ericsson’s proposal.

	Panasonic
	We agree with Ericsson that it is not preferable to change this basic interleaving function at this late stage.

	ZTE
	We prefer Ericsson’s proposal, if a change needed. 

	vivo
	The TP seems to introduce further confusions, e.g. what physical and logical REG bundles are. There is no such definition in the spec. To us, the original TP is clear enough. 

	Intel
	We don’t see an issue here. Ericsson’s suggestion may be fine to avoid confusion, just in case.



2.4 On UE behavior for monitoring DCI format 0_0/1_0 in a Type3-CSS
[R1-1812288, vivo] and [R1-1812380, ZTE] propose to specify that a UE monitors C-RNTI, MCS-RNTI, and CS-RNTI, on Type3-CSS, only if dci-Format0-0-AndFormat1-0 is configured. This is reasonable and should be adopted.
Proposals:
· Check if it is necessary to adopt TP for DCI 0_0/1_0 monitoring on Type3-CSS provided in R1-1812288 on TS38.213 Section 10.1.
<<Unchanged part omitted>>
If a UE is provided a Type3-PDCCH CSS set for the primary cell, and the UE is provided an indication of dci-Format0-0-AndFormat1-0 for the Type3-PDCCH CSS set, the UE monitors PDCCH candidates for DCI format 0_0 and DCI format 1_0 with CRC scrambled by C-RNTI, MCS-C-RNTI, or CS-RNTI in the Type3-PDCCH CSS set.
<<Unchanged part omitted>>

	Company
	View

	Samsung
	We don’t think the proposal is needed. RRC indicates whether DCI format 0_0 or 1_0 is to be monitored in the Type3-PDCCH CSS. Also, Type3-PDCCH CSS can also be on a SCell. 
Vivo pointed out that “in some cases the PDCCH candidate of other DCI format (e.g., 2_2 or 2_3) in the Type-3 CSS may have the same size as DCI format 1_0 and 0_0, even if the dci-Format0-0-AndFormat1-0 is not configured”. However, the previous agreement does not say that the UE monitors C-RNTI when the UE monitors 2_2/2_3 because of the reason the sizes of 1_0/0_0 and 2_2/2_3 are the same (no agreement for this). The previous agreement considers the case of that UE monitors C-RNTI together when SI/P/RA-RNTI is monitored, so that this agreement only valid for DCI format 0_0/1_0.

	Sharp
	The following text in Section 10.1 of TS38.213 captures it already.
“a Type3-PDCCH CSS set configured by SearchSpace in PDCCH-Config with searchSpaceType = common for DCI formats with CRC scrambled by INT-RNTI, SFI-RNTI, TPC-PUSCH-RNTI, TPC-PUCCH-RNTI, or TPC-SRS-RNTI and, only for the primary cell, C-RNTI, MCS-C-RNTI, or CS-RNTI(s)”

	CATT
	Agree with Samsung

	Spreadtrum
	We don’t think it is necessary and agree with Samsung.

	ZTE
	The specification does not make it clear when you apply C-RNTI for type-3 CSS. The configuration of CSS only includes the format. We need a clear definition on that to ensure same understanding between UE and gNB.

	vivo
	Basically, we would link to clarify whether it is the common understanding that the UE monitors DCI 1_0/0_0 in a type-3 CSS only if 
· dci-Format0-0-AndFormat1-0 is configured by RRC
· the type-3 CSS is in PCell
Actually, we agree with Samsung that the opposite behavior has not been agreed. However, it seems some companies have different understandings in the offline discussion of the previous meeting, that is why we propose a clarification in the spec to ensure no ambiguity.
We are OK if it can be clarified in other way, e.g. a clear conclusion without RAN1 spec change. It is not a good way to simply leave the potential ambiguity as it is.

	Intel
	Current specs seem fine as mentioned by others above.

	Qualcomm
	Agree with Sharp that this is captured in current spec. 



2.5 [bookmark: _GoBack]On the search space dropping due to QCL-D conflicts
[R1-1813470, Ericsson] points out that following case cannot be supported with the statement and hence the statement should be deleted:
· The DM-RS of one CORESET on one CC is QCL TypeD with a first CSI-RS (or TRS) 
· The DM-RS of another CORESET on another CC is QCL TypeD with a second CSI-RS (or TRS) 
· The two CSI-RS’s (or TRS’s) are sourced from a same SSB
[R1-1813149, Nokia] suggests to clarify that DB/CCE counting is performed before search space dropping due to QCL-D conflict, which is not clear in the current spec.
Proposal:
· To discuss TP for QCL-D conflict (red part) provided by R1-1813470 on TS38.213 Section 10.1.
· Adopt TP for clarification of search space dropping (blue part) provided by R1-1813149 on TS38.213 Section 10.1.
<<Unchanged part omitted>>
the UE monitors PDCCHs only in a CORESET, and in any other CORESET from the multiple CORESETs having same QCL-TypeD properties as the CORESET, on the active DL BWP of a cell with the lowest index from the one or more cells that corresponds to the CSS set with the lowest index, if any; otherwise, to the USS set with the lowest index 
-	for the purpose of determining the CORESET, a SS/PBCH block is considered to have different QCL-TypeD properties than a CSI-RS 
-	for the purpose of determining the CORESET, a CSI-RS associated with a SS/PBCH block in the 1st carrier and another CSI-RS in the 2nd carrier associated with the same SS/PBCH block in the 1st carrier are considered to have the same QCL-TypeD properties
-	for the purpose of determining the CORESET, a CSI-RS associated with a SS/PBCH block in a carrier and another CSI-RS associated with the same SS/PBCH block in the same carrier are considered to have the same QCL-TypeD properties
-	for the purpose of determining the CORESET, a CSI-RS associated with a SS/PBCH block in a carrier and another CSI-RS associated with another SS/PBCH block in another carrier where the two SS/PBCH blocks have the same SSB index, are considered to have the same QCL-TypeD properties
-	the allocation of non-overlapping CCEs and of PDCCH candidates for PDCCH monitoring is according to all the lowest index is determined among search space sets, with at least one allocated PDCCH candidate, associated with the multiple CORESETs on the active DL BWP(s) of the one or more cells 
 -	the number of active TCI states is determined from the multiple CORESETs 
<<Unchanged part omitted>>

	Company
	View

	Ericsson
	The red part is an essential issue that needs to be fixed.

As discussed in our contribution (R1-1813470), in our understanding the following bullet
· For this purpose, QCL TypeD with respect to a SSB and QCL TypeD with respect to a CSI-RS (or TRS) are considered as different QCL TypeD, even if the CSI-RS is sourced from the same SSB.
ended up under the wrong bullet in the agreements made in RAN1#94bis. It should be applicable to the BD/CCE counting and TCI states, not to the dropping of search spaces.
Our interpretation of the above sentence is the following:
· for a first CORESET with DM-RS QCL TypeD with an SSB 
· for a second CORESET with DM-RS QCL TypeD with a CSI-RS (or TRS)
· these two CORESET’s are considered to have different QCL TypeD properties, even if the CSI-RS (or TRS) is sourced from the SSB
This statement has severe implications for carrier aggregation in FR2.
Carrier aggregation will be realized by configuring one TRS (other RSs are possible, but the consequences are the same) per CC that will serve as QCL source for the PDCCH/PDSCH, in particular with respect to QCL Type D. These multiple TRSs need to have the same SSB as QCL source:
· The DM-RS of one CORESET on one CC is QCL TypeD with a first CSI-RS (or TRS) 
· The DM-RS of another CORESET on another CC is QCL TypeD with a second CSI-RS (or TRS) 
· The two CSI-RS’s (or TRS’s) are sourced from a same SSB
To ensure that the UE monitors the CORESETs on both CCs, the UE must be able to conclude that the QCL Type D properties of the DM-RSs of the two CORESETs are the same. 

Now, the CR to 38.213 currently states that the 
- for the purpose of determining the CORESET, a SS/PBCH block is considered to have different QCL-TypeD properties than a CSI-RS 

In our understanding, this statement would invalidate the foreseen QCL arrangement for CA, as it would imply that two TRSs that utilize the same SSB as QCL-TypeD source would also have different QCL Type D properties: if the “link” between the SSB and TRSs are broken, there cannot be any link between the two TRSs. To be more precise: the UE cannot assume that the QCL properties are the same. If the UE cannot conclude that the QCL-TypeD properties of the CORESETs on the multiple carriers are the same, it will monitor only one of them, as described by the priority rule. Thus, in our interpretation carrier aggregation will not work.


	Samsung
	We share the same view with Ericsson. At least for handling QCL confliction for CA, the above sentence needs to be removed or updated in different way.

	Sharp
	We support Nokia’s proposal.

	LG
	Basically, we agree with Ericsson’s proposal. In terms of QCL-D conflict, as mentioned by Ericsson, different TCI states with same source could be regarded as a same QCL assumption. 
Similarly, if different TCI sates are included in a UE’s report which is feedback for the higher layer parameter groupBasedBeamReporting, those TCI sates can be regarded as a same QCL assumption. (According to TS38.214 5.2.1.4.2, if the UE is configured with the higher layer parameter groupBasedBeamReporting set to ‘enabled”, the UE shall report in a single reporting instance two different CRI or SSBRI for each reporting setting, where CSI-RS and/or SSB resources can be received simultaneously by the UE either with a single spatial domain receive filter, or with multiple simultaneous spatial domain receive filters.) Details and corresponding TP are provided in our contribution (R1-1812549).
Agree with Nokia’s proposal.

	Intel
	We are fine with the suggested text proposals.

	Qualcomm
	Regarding Ericsson’s proposal, instead of removing the whole sentence which reverts the previous agreement, updating the sentence to the below should address the monitoring of multiple carriers
	Different CSI-RSs from different carriers referring to same SSB have same QCL-TypeD, within the same carrier they do not. SSB and CSI-RS do not have same QCL-TypeD within same carrier or across carriers for the purpose of determining CORESET.



Regarding Nokia’s proposal, the original wording reflects BD/CCE counting in agreement. The change says that QCL TypeD conflict is handled after overbooking handling. The original wording should be kept.



3. Other corrections
3.1 Clarification on PDCCH dropping for PCell
[R1-1812603, CATT] proposes to clarify the PDCCH dropping is only for the PCell.
< -----------------unchanged parted omitted----------------->








For all search space sets associated with Pcell within a slot , denote by  a set of CSS sets with cardinality of  and by  a set of USS sets with cardinality of . The location of USS sets , , in  is according to an ascending order of the search space set index. 






Denote by , ,the number of configured PDCCH candidates for CSS set  and by , ,the number of configured PDCCH candidates for USS set .


For the CSS sets, a UE monitors  PDCCH candidates requiring a total of  non-overlapping CCEs in a slot. 
[…]








Denote by  the set of non-overlapping CCEs for search space set  corresponding to Pcell and by  the cardinality of  where the non-overlapping CCEs for search space set  corresponding to Pcell are determined considering the monitored PDCCH candidates for the CSS sets and the monitored PDCCH candidates for all search space sets , corresponding to Pcell, .
< -----------------unchanged parted omitted----------------->

	Company
	View

	Samsung
	Not really needed. The specs already capture that overbooking is not applicable to SCells. 

	Sharp
	Agree with Samsung.

	CATT
	We agree with Samsung that overbooking is not applicable to Scell. But for cross-carrier scheduling, we think it should be clarified. Because it seems the search space with same ID regardless of scheduling cell or scheduled cell will be dropped.

	Spreadtrum
	Is it aim to cross-carrier scheduling use solution 1 with same SS ID for scheduling cell and scheduled cell? When the SS in scheduling cell is dropped, how about the scheduled cell SS monitoring. We prefer to further discussion.

	Panasonic
	We agree with CATT. However, we think PDCCH dropping is performed on PCell and PSCell. Then “Pcell” in the TP should be changed to “primary cell” (i.e., “primary cell” means PCell and PSCell in section 10).

	vivo
	If I understand correctly, this clarification intends to perform the SS mapping/dropping only on parts of the search space (i.e. only the PDCCH candidates for PCell). If this is true, I think this behavior actually does not align with the design that overbooking is performed on SS level, not candidate level. 

	Intel
	Do not see a need for the TP.

	Qualcomm
	Agreed with CATT that the change is needed. Otherwise, it is not clear whether the SSs in these two paragraphs are associated with all cells and just one cell (i.e., the PCell). 



3.2 Correction to the condition that a UE does not monitor Type0-PDCCH CSS
[R1-1812603, CATT] proposes to clarify that the UE does not monitor Type0-CSS if searchSpace-SIB1 and pdcch-ConfigSIB1 are not provided. 
< -----------------unchanged parted omitted----------------->
For a DL BWP, if a UE is not provided searchSpace-SIB1 and pdcch-ConfigSIB1 for Type0-PDCCH CSS set by PDCCH-ConfigCommon, the UE does not monitor PDCCH candidates for a Type0-PDCCH CSS set on the DL BWP. The Type0-PDCCH CSS set is defined by the CCE aggregation levels and the number of PDCCH candidates per CCE aggregation level given in Table 10.1-1. The CORESET configured for Type0-PDCCH CSS set has CORESET index 0. The Type0-PDCCH CSS set has search space set index 0.
< -----------------unchanged parted omitted----------------->

	Company
	View

	Samsung
	Agree.

	Sharp
	This update is not necessary. Our understanding is that this paragraph is for PCell DL BWP other than Initial DL BWP. For PCell, pdcch-ConfigSIB1 is always indicated.

	vivo
	From the 38.331 v15.3.0, the pdcch-ConfigSIB1 can never be provided by PDCCH-ConfigCommon, thus this TP is incorrect.

	
	



3.3 Clarification on BD/CCE limits when active DL BWP switching occurs
[R1-1813149, Nokia] proposes to clarify when CA BD/CCE limits are applied when active DL BWP switching occurs.
<unchanged parts omitted >
The number of PDCCH candidates and the number of non-overlapped CCEs, the UE is expected to monitor before an active DL BWP switching is triggered are valid until a different BWP becomes activeuntil the last slot of the active DL BWP switching. 
<unchanged parts omitted >

	Company
	View

	Samsung
	Agree on the clarification. Need more discussion for mixed numerologies. Also need to rephrase to something like ‘become valid in the first slot when a DL BWP becomes the active DL BWP and remain valid until a last slot before another DL BWP become the active DL BWP’ to also capture when they first become valid.

	Sharp
	Agree

	Spreadtrum
	Agree

	Panasonic
	Agree

	vivo
	Agree

	CATT
	Propose a revision as:

The number of PDCCH candidates and the number of non-overlapped CCEs, the UE is expected to monitor for before an active DL BWP switching is triggered are valid until a different BWP becomes active the last slot of the active DL BWP switching.



3.4 Clarification on more than two QCL-D conflict
[R1-1813199, Sharp] proposes to define QCL-D conflict for partial overlap across more than two CORESETs.
<Unchanged parts are omitted>
If a UE 
-	is configured for single cell operation or for operation with carrier aggregation in a same frequency band, and
-	monitors PDCCHs in overlapping PDCCH monitoring occasions in multiple CORESETs that have different QCL-TypeD properties on active DL BWP(s) of one or more cells
the UE monitors PDCCHs only in a CORESET, and in any other CORESET from the multiple CORESETs having same QCL-TypeD properties as the CORESET, on the active DL BWP of a cell with the lowest index from the one or more cells that corresponds to the CSS set with the lowest index, if any; otherwise, to the USS set with the lowest index 
-	for the purpose of determining the CORESET, a SS/PBCH block is considered to have different QCL-TypeD properties than a CSI-RS 
-	the allocation of non-overlapping CCEs and of PDCCH candidates for PDCCH monitoring is according to all search space sets associated with the multiple CORESETs on the active DL BWP(s) of the one or more cells 
 -	the number of active TCI states is determined from the multiple CORESETs 
The above applies in order of increasing time domain allocation.
<Unchanged parts are omitted>

	Company
	View

	Samsung
	Current description is enough (all overlapping CORESETs are jointly considered and the one with highest priority is picked). Otherwise, if any optimization is needed, a same approach as for resolving PUCCH resource collisions can apply (e.g. from 3 overlapping CORESETs, it is possible for 2, instead of 1, to ‘survive’ – e.g. when the 1st and 3rd overlap with the 2nd but do not mutually overlap and the 1st or 3rd has highest priority).

	Sharp
	In our view, the issue should be handled by spec. to allow flexible CORESET configuration with intra-band/inter-band CA scenario and different numerology. For example, configuration of two symbol CORESET in a bandwidths and two consecutive CORESETs with 1 symbol duration in another bandwidths for beam management within first two or three symbols is typical scenario.

Response to Samsung’s comment:
The term “overlap” has not been covering the situation where A and B overlap, and B and C overlap, but A and C don’t overlap. Therefore, the current description is not complete.

	CATT
	Don’t see the necessity. The current method can work well

	Spreadtrum
	We think the “overlapping PDCCH monitoring occasions” has covered this two overlapped case.

	Asia Pacific Telecom
	We think current specification didn’t contain the case Sharp has mentioned. Hence, we think further discussion is needed, and we think either solution like PUCCH resource collision or Sharp’s proposal can be applied. 

	ZTE
	We also think we execute that in the all overlapped occasions. Also, this kind of partial overlapping is not useful use case.

	vivo
	We think this intention of this TP is fine, but the TP itself does not resolve this issue. Moreover, the text is not clear, e.g. what the time domain allocation here refers to?

	Intel
	Do not see a need for the TP. 



3.5 Clarification on the condition when a UE can monitor CORESET#0 
[R1-1813399, Qualcomm] proposes to clarify that a UE can use CORESET#0 inly if it is fully contained in the active DL BWP and the SCS of the active DL BWP is same as the SCS for CORESET#0.
< Unchanged parts are omitted >
A UE can use CORESET #0 in an active DL BWP for PDCCH monitoring only if CORESET #0 is fully contained within the active DL BWP in frequency and subcarrier spacing of the active DL BWP is same as the subcarrier spacing of CORESET #0.
< Unchanged parts are omitted >

	Company
	View

	Ericsson
	This is already captured in Clause 12, editor CR for 213
[image: ]

	Samsung
	Agree with Ericsson – it is already captured.

	Sharp
	Agree with Ericsson.

	CATT
	Agree with Ericsson

	Spreadtrum
	Agree with Ericsson

	vivo
	Not needed as pointed out by Ericsson.



3.6 Correction to remove “of the MCG”
[R1-1813019, NEC] proposes to delete “of the MCG” which was added at the RAN1#94bis meeting.

	Company
	View

	Samsung
	Agree

	Sharp
	Agree

	CATT
	Agree

	vivo
	Agree



4. Need discussions
4.1 On the information exchange between gNBs for NR-NR DC
[R1-1812603, CATT] and [R1-1812603, Samsung] provide the views on this.
· In order to calculate the number of BDs in MCG and SCG, MN should exchange the number of cells per numerology on MCG, the total number of cells per numerology, the number of UE CA capability in MCG and the UE reported CA capability in case of NR-NR DC (CATT)
· Define how a UE and the MCG/SCG determine the number of PDCCH candidates and non-overlapping CCEs the UE is expected to monitor per cell in NR-NR DC (Samsung)
Proposals:
· Discuss how to handle this. Is this really PDCCH/search space specific issue?

	Company
	View

	Samsung
	This issue can be discussed in RAN2.

	CATT 
	Agree with Samsung

	Qualcomm
	Do we RAN1 still need to define rules for PDCCH limit for NR-NR DC even if RAN2 agrees to exchange the information?

	
	



5. Summary of proposals from contributions 
5.1 R1-1812181	Huawei, HiSilicon
Note: CRs 1-6 are assumed to be handled as part of DCI formats and contents.
5.1.1 On the limit of BDs/CCEs for CA
	Proposals:
· The total BDs/CCEs limit is determined by the number of configured downlink cells.
· For determination of total BDs/CCEs limit, the numerology of an active downlink cell is the numerology of the active DL BWP in the cell, and the numerology of an inactive downlink cell is the numerology of the first active DL BWP of the cell.
· The maximum number of BDs/CCEs monitored by the UE for a serving cell is determined by the numerology of active BWP.
· For cross-carrier scheduling in Case 4, Case 6-2, and Case 7-2, per scheduled CC limit is necessary and the network ensures no overbooking based on non-CA case occurs for SCell.



TS38.213 Section 10.1:
< Unchanged parts are omitted >


Table 10.1-2 provides the maximum number of monitored PDCCH candidates, , for an active DL BWP with SCS configuration  for a UE per slot for operation with a single serving cell.


Table 10.1-2: Maximum number  of monitored PDCCH candidates per slot for a DL BWP with SCS configuration  for a single serving cell
	

	
Maximum number of monitored PDCCH candidates per slot and per serving cell 

	0
	44

	1
	36

	2
	22

	3
	20





Table 10.1-3 provides the maximum number of non-overlapped CCEs, , for a DL BWP with SCS configuration  that a UE is expected to monitor corresponding PDCCH candidates per slot for operation with a single serving cell.
CCEs for PDCCH candidates are non-overlapped if they correspond to
-	different CORESET indexes, or 
-	different first symbols for the reception of the respective PDCCH candidates.


Table 10.1-3: Maximum number  of monitored non-overlapped CCEs per slot for a DL BWP with SCS configuration  for a single serving cell
	

	
Maximum number of non-overlapped CCEs per slot and per serving cell 

	0
	56

	1
	56

	2
	48

	3
	32



If a UE 

-	is capable for operation with carrier aggregation with a maximum of 4 downlink cells or indicates through pdcch-BlindDetectionCA a capability to monitor PDCCH candidates for  downlink cells, and 




-	is configured with  downlink cells with DL BWPs having SCS configuration  where  or , respectively, and 



-	for cross-carrier scheduling over  downlink cells, including a scheduling cell, from the  downlink cells where the scheduling cell and scheduled cell(s) have DL BWPs with same SCS configuration 


Where the SCS configuration of the active cell is the SCS configuration of the active DL BWP and the SCS configuration of the inactive cell is the SCS configuration of the DL BWP with the firstActiveDownlinkBWP-Id.



the UE is expected to be able to monitor  PDCCH candidates and  non-overlapped CCEs per slot on the active DL BWP of the scheduling cell. The case of  corresponds only to self-scheduling for the scheduling cell. 
If a UE 

-	indicates through pdcch-BlindDetectionCA a capability to monitor PDCCH candidates for  downlink cells, and 



-	is configured with  downlink cells with DL BWPs having SCS configuration  where , and



the UE is expected to be able to monitor a total of  PDCCH candidates and a total of  non-overlapped CCEs per slot on the active DL BWP(s) of scheduling cell(s) from the  downlink cells.


A UE does not expect to monitor more than  PDCCH candidates and non-overlapped CCEs per slot for the active DL BWP(s) of each scheduled cell.
A UE does not expect to be configured CSS sets that result to corresponding total numbers of monitored PDCCH candidates and non-overlapped CCEs per slot that exceed the corresponding maximum numbers per slot.

For same cell scheduling or for cross-carrier scheduling where a scheduling cell and scheduled cell(s) have DL BWPs with same SCS configuration, a UE does not expect a number of PDCCH candidates and a number of corresponding non-overlapped CCEs per slot on a secondary cell to be larger than the corresponding numbers that the UE is capable of monitoring on the secondary cell per slot. 
For cross-carrier scheduling, the number of monitored PDCCH candidates and the number of non-overlapped CCEs per slot are separately counted for each serving cell.  
< Unchanged parts are omitted >

5.1.2 Draft CR on CCE indexes for cross-carrier scheduling
	Proposals:
· Search space mapping between the SS set within the active BWP of the scheduling cell and the SS set within the active BWP of the scheduled cell is needed.



TS38.213 Section 10.1:
< Unchanged parts are omitted >


For a search space set  associated with CORESET , 
· 



the CCE indexes for aggregation level  corresponding to PDCCH candidate  of the search space set in slot  for an active DL BWP of a scheduling serving cell corresponding to carrier indicator field value  are given by 



· 

the CCE indexes for aggregation level  corresponding to PDCCH candidate  of the search space set in slot for an active DL BWP of a scheduled serving cell corresponding to carrier indicator field value  are given by

where

for any CSS, ; 









for a USS, , ,  for ,  for ,  for , and ;

;



 is the number of CCEs, numbered from 0 to , in CORESET 


 is the carrier indicator field value if the UE is configured with a carrier indicator field by CrossCarrierSchedulingConfig for the serving cell on which PDCCH is monitored; otherwise, including for any CSS, 





, where  is the number of PDCCH candidates the UE is configured to monitor for aggregation level  of a search space set  for a scheduling serving cell corresponding to  


, where  is the number of PDCCH candidates the UE is configured to monitor for aggregation level  of a search space set for a scheduled serving cell corresponding to 

for any CSS,  






for a USS,  is the maximum of  over all configured  values for a CCE aggregation level  of search space set  which is corresponding to in the active BWP of the cell indicated by 

the RNTI value used for  is the C-RNTI.
< Unchanged parts are omitted >

5.2 R1-1812288	Vivo

	Proposals:
1. It is clarified that a UE monitors DCI format 1_0/0_1 in a type-3 CSS only if dci-Format0-0-AndFormat1-0 is configured for the type-3 CSS.
2. It is clarified that if a MAC CE activation command indicate the TCI state for a commonControlResourceSet, the indicated TCI state is one of the TCI state configured for PDSCH in the same DL BWP as the CORESET.
3. It is clarified that the search space of the cross-carrier scheduled cell is linked to the search space in the scheduling cell with the same search space ID, as discussed in R1-1812277.
4. It is clarified that the BD/CCE limit is based on the current active DL BWP.



< Unchanged parts are omitted >
If a UE is configured with one or more downlink bandwidth parts (BWPs), as described in Subclause 12, the UE can be configured with PDCCH-ConfigCommon and PDCCH-Config for each configured DL BWP on the primary cell, other than the initial DL BWP, as described in Subclause 12. 
If a UE is provided one or more search space sets by corresponding one or more searchSpaceZero, searchSpaceSIB1, searchSpaceOtherSystemInformation, pagingSearchSpace, ra-SearchSpace, and the UE is provided a C-RNTI, an MCS-C-RNTI, or a CS-RNTI, the UE monitors PDCCH candidates for DCI format 0_0 and DCI format 1_0 with CRC scrambled by the C-RNTI, the MCS-C-RNTI, or the CS-RNTI in the one or more search space sets in a slot where the UE monitors PDCCH candidates for at least a DCI format 0_0 or a DCI format 1_0 with CRC scrambled by SI-RNTI, RA-RNTI or P-RNTI. 
If a UE is provided a Type3-PDCCH CSS set for the primary cell, and the UE is provided an indication of dci-Format0-0-AndFormat1-0 for the Type3-PDCCH CSS set, the UE monitors PDCCH candidates for DCI format 0_0 and DCI format 1_0 with CRC scrambled by C-RNTI, MCS-C-RNTI, or CS-RNTI in the Type3-PDCCH CSS set.
< Unchanged parts are omitted >

For each DL BWP configured to a UE in a serving cell, a UE can be provided by higher layer signalling with  CORESETs. For each CORESET, the UE is provided the following by ControlResourceSet:


-	a CORESET index , , by controlResourceSetId;
-	a DM-RS scrambling sequence initialization value by pdcch-DMRS-ScramblingID;
-	a precoder granularity for a number of REGs in the frequency domain where the UE can assume use of a same DM-RS precoder by precoderGranularity;
-	a number of consecutive symbols provided by duration; 
[bookmark: _Hlk504372411]-	a set of resource blocks provided by frequencyDomainResources;
-	CCE-to-REG mapping parameters provided by cce-REG-MappingType;
-	an antenna port quasi co-location, from a set of antenna port quasi co-locations provided by TCI-State, indicating quasi co-location information of the DM-RS antenna port for PDCCH reception in a respective CORESET;

-	an indication for a presence or absence of a transmission configuration indication (TCI) field for DCI format 1_1 transmitted by a PDCCH in CORESET , by TCI-PresentInDCI.
When precoderGranularity = allContiguousRBs, a UE does not expect 
-	to be configured a set of resource blocks of a CORESET that includes more than four sub-sets of resource blocks that are not contiguous in frequency
-	any RE of a CORESET to overlap with any RE determined from lte-CRS-ToMatchAround or with any RE of a SS/PBCH block
A UE does not expect to be provided a CORESET on a DL BWP of a secondary cell if the UE is configured to monitor PDCCH candidates with carrier indicator field corresponding to that secondary cell in another serving cell.
< Unchanged parts are omitted >

If a UE is provided, by tci-StatesPDCCH-ToAddList and tci-StatesPDCCH-ToReleaseList, a single TCI state for a CORESET, or if the UE receives a MAC CE activation command for one of the provided TCI states for a CORESET, the UE assumes that the DM-RS antenna port associated with PDCCH receptions in the CORESET is quasi co-located with the one or more DL RS configured by the TCI state. If the UE receives a PDCCH order and the active TCI state for the corresponding PDCCH includes two RS, the UE expects that one RS from the two RS has QCL-TypeD and the UE uses the one RS for obtaining the value of powerControlOffsetSS
-	if the UE receives a MAC CE activation command for one of the TCI states, the UE applies the activation command 3 msec after a slot where the UE transmits HARQ-ACK information for the PDSCH providing the activation command.
-	if the UE has not been provided by tci-StatesPDCCH-ToAddList and tci-StatesPDCCH-ToReleaseList for the CORESET, the UE applies the TCI state provided in PDSCH-Config.
-	the MAC CE indicates a TCI-StateId applicable to the CORESET according to Subclause 6.1.3.15 in [11, TS38.321]. The UE shall expect CSI-RS in the TCI states applicable to the CORESET 0 are quasi-co-located with an SS/PBCH block based on the corresponding QCL type defined in Subclause 5.1.5 in [6, TS38.214].


For each DL BWP configured to a UE in a serving cell, the UE is provided by higher layers with  search space sets where, for each search space set from the  search space sets, the UE is provided the following by SearchSpace: 


-	a search space set index , , by searchSpaceId 


-	an association between the search space set  and a CORESET  by controlResourceSetId 


-	a PDCCH monitoring periodicity of  slots and a PDCCH monitoring offset of  slots, by monitoringSlotPeriodicityAndOffset-	a PDCCH monitoring pattern within a slot, indicating first symbol(s) of the CORESET within a slot for PDCCH monitoring, by monitoringSymbolsWithinSlot 


-	a duration of  slots indicating a number of slots that the search space set  exists by duration 


-	a number of PDCCH candidates  per CCE aggregation level  bys aggregationLevel1, aggregationLevel2, aggregationLevel4, aggregationLevel8, and aggregationLevel16, for CCE aggregation level 1, CCE aggregation level 2, CCE aggregation level 4, CCE aggregation level 8, and CCE aggregation level 16, respectively

-	an indication that search space set  is either a CSS set or a USS set by searchSpaceType 

-	if search space set  is a CSS set 
-	an indication by dci-Format0-0-AndFormat1-0 to monitor PDCCH candidates for DCI format 0_0 and DCI format 1_0 
-	an indication by dci-Format2-0 to monitor one or two PDCCH candidates for DCI format 2_0 and a corresponding CCE aggregation level
-	an indication by dci-Format2-1 to monitor PDCCH candidates for DCI format 2_1
-	an indication by dci-Format2-2 to monitor PDCCH candidates for DCI format 2_2
-	an indication by dci-Format2-3 to monitor PDCCH candidates for DCI format 2_3

-	if search space set  is a USS set, an indication by dci-Formats to monitor PDCCH candidates either for DCI format 0_0 and DCI format 1_0, or for DCI format 0_1 and DCI format 1_1 
If a UE is provided a SearchSpace for a secondary cell, and if the UE is configured to monitor PDCCH candidates with carrier indicator field corresponding to the secondary cell in another serving cell, the UE ignores all the parameters in the SearchSpace except for the searchSpaceId and the nrofCandidates.
If the monitoringSymbolsWithinSlot indicates to a UE to monitor PDCCHin a subset of up to three consecutive symbols that are same in every slot where the UE monitors PDCCH for all search space sets, the UE does not expect to be configured with a PDCCH SCS other than 15 kHz if the subset includes at least one symbol after the third symbol. 
A UE does not expect to be provided a first symbol and a number of consecutive symbols for a CORESET that results to a PDCCH candidate mapping to symbols of different slots.
A UE does not expect any two PDCCH monitoring occasions on an active DL BWP, for a same search space set or for different search space sets, in a same CORESET to be separated by a non-zero number of symbols that is smaller than the CORESET duration. 









A UE determines a PDCCH monitoring occasion on an active DL BWP from the PDCCH monitoring periodicity, the PDCCH monitoring offset, and the PDCCH monitoring pattern within a slot. For search space set , the UE determines that a PDCCH monitoring occasion(s) exists in a slot with number  [4, TS 38.211] in a frame with number  if . The UE monitors PDCCH for search space set  for  consecutive slots, starting from slot , and does not monitor PDCCH for search space set  for the next  consecutive slots.   


A USS at CCE aggregation level  is defined by a set of PDCCH candidates for CCE aggregation level . 
If a UE is configured with CrossCarrierSchedulingConfig for a serving cell the carrier indicator field value corresponds to the value indicated by CrossCarrierSchedulingConfig.
For an active DL BWP of a serving cell on which a UE monitors PDCCH candidates in a USS, if the UE is not configured with a carrier indicator field, the UE monitors the PDCCH candidates without carrier indicator field. For an active DL BWP of a serving cell on which a UE monitors PDCCH candidates in a USS, if a UE is configured with a carrier indicator field, the UE monitors the PDCCH candidates with carrier indicator field.
A UE does not expect to monitor PDCCH candidates on an active DL BWP of a secondary cell if the UE is configured to monitor PDCCH candidates with carrier indicator field corresponding to that secondary cell in another serving cell. For the active DL BWP of a serving cell on which the UE monitors PDCCH candidates, the UE monitors PDCCH candidates in a search space set at least for the same serving cell, and for that secondary cell if the UE is provided a SearchSpace for that secondary cell with the same searchSpaceId as the search space set of the serving cell. 

< Unchanged parts are omitted >


Table 10.1-2 provides the maximum number of monitored PDCCH candidates, , for an active DL BWP with SCS configuration  for a UE per slot for operation with a single serving cell.


Table 10.1-2: Maximum number  of monitored PDCCH candidates per slot for a DL BWP with SCS configuration  for a single serving cell
	

	
Maximum number of monitored PDCCH candidates per slot and per serving cell 

	0
	44

	1
	36

	2
	22

	3
	20





Table 10.1-3 provides the maximum number of non-overlapped CCEs, , for an active DL BWP with SCS configuration  that a UE is expected to monitor corresponding PDCCH candidates per slot for operation with a single serving cell.
CCEs for PDCCH candidates are non-overlapped if they correspond to
-	different CORESET indexes, or 
-	different first symbols for the reception of the respective PDCCH candidates.


Table 10.1-3: Maximum number  of non-overlapped CCEs per slot for a DL BWP with SCS configuration  for a single serving cell
	

	
Maximum number of non-overlapped CCEs per slot and per serving cell 

	0
	56

	1
	56

	2
	48

	3
	32



If a UE 

-	is capable for operation with carrier aggregation with a maximum of 4 downlink cells or indicates through pdcch-BlindDetectionCA a capability to monitor PDCCH candidates for  downlink cells, and 




-	is configured with  downlink cells with active DL BWPs having SCS configuration  where  or , respectively, and 



-	for cross-carrier scheduling over  downlink cells, including a scheduling cell, from the  downlink cells where the scheduling cell and scheduled cell(s) have active DL BWPs with same SCS configuration 



the UE is expected to be able to monitor  PDCCH candidates and  non-overlapped CCEs per slot on the active DL BWP of the scheduling cell. The case of  corresponds only to self-scheduling for the scheduling cell. 
If a UE 

-	indicates through pdcch-BlindDetectionCA a capability to monitor PDCCH candidates for  downlink cells, and 



-	is configured with  downlink cells with active DL BWPs having SCS configuration  where , and



the UE is expected to be able to monitor a total of  PDCCH candidates and a total of  non-overlapped CCEs per slot on the active DL BWP(s) of scheduling cell(s) from the  downlink cells.
If a secondary cell is deactivated, the UE uses the SCS of a DL BWP provided by higher layer parameter firstActiveDownlinkBWP-Id as the active DL BWP of the secondary cell for determining the total number of PDCCH candidates and non-overlapped CCEs.
A UE does not expect to be configured CSS sets that result to corresponding total numbers of monitored PDCCH candidates and non-overlapped CCEs per slot that exceed the corresponding maximum numbers per slot.

For same cell scheduling or for cross-carrier scheduling where a scheduling cell and scheduled cell(s) have DL BWPs with same SCS configuration , a UE does not expect a number of PDCCH candidates and a number of corresponding non-overlapped CCEs per slot on a secondary cell to be larger than the corresponding numbers that the UE is capable of monitoring on the secondary cell per slot. 
For cross-carrier scheduling, the number of monitored PDCCH candidates and the number of non-overlapped CCEs per slot are separately counted for each serving cell.  
< Unchanged parts are omitted >

5.3 R1-1812380	ZTE
	Proposals:
· Adopt RAN1 solution for search space configuration for cross-carrier scheduling.
· RAN1 spec is already complete, no change is needed.
· Specifying the conditions for monitoring USS DCI format 1-0/0-0 in the Type 3 CSS



......
-	a Type0-PDCCH CSS set configured by pdcch-ConfigSIB1 in MasterInformationBlock or by searchSpaceSIB1 in PDCCH-ConfigCommon or by searchSpaceZero in PDCCH-ConfigCommon for a DCI format with CRC scrambled by a SI-RNTI on the primary cell of the MCG
-	a Type0A-PDCCH CSS set configured by searchSpaceOtherSystemInformation in PDCCH-ConfigCommon for a DCI format with CRC scrambled by a SI-RNTI on the primary cell of the MCG
-	a Type1-PDCCH CSS set configured by ra-SearchSpace in PDCCH-ConfigCommon for a DCI format with CRC scrambled by a RA-RNTI or a TC-RNTI on the primary cell
-	a Type2-PDCCH CSS set configured by pagingSearchSpace in PDCCH-ConfigCommon for a DCI format with CRC scrambled by a P-RNTI on the primary cell of the MCG
-	a Type3-PDCCH CSS set configured by SearchSpace in PDCCH-Config with searchSpaceType = common for DCI formats with CRC scrambled by INT-RNTI, SFI-RNTI, TPC-PUSCH-RNTI, TPC-PUCCH-RNTI, or TPC-SRS-RNTI and, only for the primary cell, C-RNTI, MCS-C-RNTI, or CS-RNTI(s), and
-	a USS set configured by SearchSpace in PDCCH-Config with searchSpaceType = ue-Specific for DCI formats with CRC scrambled by C-RNTI, MCS-C-RNTI, SP-CSI-RNTI, or CS-RNTI(s).
......
If a UE is provided one or more search space sets by corresponding one or more searchSpaceZero, searchSpaceSIB1, searchSpaceOtherSystemInformation, pagingSearchSpace, ra-SearchSpace, and the UE is provided a C-RNTI, an MCS-C-RNTI, or a CS-RNTI, the UE monitors PDCCH candidates for DCI format 0_0 and DCI format 1_0 with CRC scrambled by the C-RNTI, the MCS-C-RNTI, or the CS-RNTI in the one or more search space sets in a slot where the UE monitors PDCCH candidates for at least a DCI format 0_0 or a DCI format 1_0 with CRC scrambled by SI-RNTI, RA-RNTI or P-RNTI.
If a UE is provided a search space set by SearchSpace in a PDCCH-Config with searchSpaceType = common, and the UE is provided a C-RNTI, an MCS-C-RNTI, or a CS-RNTI, the UE monitors PDCCH candidates for DCI format 0_0 and DCI format 1_0 with CRC scrambled by the C-RNTI, the MCS-C-RNTI, or the CS-RNTI in the one the search space set in a slot only when DCI format 0_0 and DCI format 1_0 is configured in the search space set.

5.4 R1-1812470	Intel
	Proposal 1
· Solution 1 suggested by RAN2 (as originally suggested by RAN1) is the preferred solution from RAN1 perspective as it facilitates a search space set dimensioning by the gNB scheduler towards optimizing the USS hashing function to minimize PDCCH blocking.
· RAN1 to confirm the two issues asked by RAN2 indicating the following:
· tci-PresentInDCI is one parameter in addition to nrofCandidates that can be benefit from separate configuration in the scheduled cell;
· the search space ID configured in a scheduled cell (that may be used to link to the search space set and CORESET in a scheduling cell) need not always be configured as part of the active DL BWP of the scheduled cell.
Proposal 2
· For determination of BD/CCE limits in CA configurations, the following is adopted:
· The configured number of DL CCs is used (current RAN1 agreement)
· The SCS for a DL CC is assumed as the lowest SCS of all configured DL BWPs in a configured DL CC (agreement from RAN1 #94bis is updated from use of “SCS of active DL BWP”)



5.5 R1-1812603	CATT
	Proposal 2: For a cross-scheduled cell a UE is provided with at least one search space configuration in the scheduled cell, where the value of the CORESET ID indicates a CORESET on the scheduling cell where the UE monitors the PDCCH candidates configured in this search space configuration.
Proposal 3: All the search space parameters configured in scheduled cell may be applied when monitored in a CORESET on the scheduling cell. Restrictions such as search space type can be handled by the RRC field descriptions. 
Proposal 4: In order to calculate the number of BDs in MCG and SCG, MN should exchange the number of cells per numerology on MCG, the total number of cells per numerology, the number of UE CA capability in MCG and the UE reported CA capability in case of NR-NR DC.
Proposal 5: In cross-carrier scheduling case, the total number of BD/CCEs per numerology per slot can be split across CCs, subject to the non-CA limit on each CC.
Proposal 6: The input of interleaver function  should be modified as the index of logical REG bundle constituting a logical CCE.



5.5.1 Correction to 38.213 PDCCH dropping rule
< -----------------unchanged parted omitted----------------->








For all search space sets associated with Pcell within a slot , denote by  a set of CSS sets with cardinality of  and by  a set of USS sets with cardinality of . The location of USS sets , , in  is according to an ascending order of the search space set index. 






Denote by , ,the number of configured PDCCH candidates for CSS set  and by , ,the number of configured PDCCH candidates for USS set .


For the CSS sets, a UE monitors  PDCCH candidates requiring a total of  non-overlapping CCEs in a slot. 
[…]








Denote by  the set of non-overlapping CCEs for search space set  corresponding to Pcell and by  the cardinality of  where the non-overlapping CCEs for search space set  corresponding to Pcell are determined considering the monitored PDCCH candidates for the CSS sets and the monitored PDCCH candidates for all search space sets , corresponding to Pcell, .
< -----------------unchanged parted omitted----------------->

5.5.2 Correction to PDCCH interleaver
[bookmark: _Toc524610295]7.3.2.2	Control-resource set (CORESET)

A control-resource set consists of  resource blocks in the frequency domain and  symbols in the time domain.
A control-channel element consists of 6 resource-element groups (REGs) where a resource-element group equals one resource block during one OFDM symbol. Resource-element groups within a control-resource set are numbered in increasing order in a time-first manner, starting with 0 for the first OFDM symbol and the lowest-numbered resource block in the control resource set.
A UE can be configured with multiple control-resource sets. Each control-resource set is associated with one CCE-to-REG mapping only.
The CCE-to-REG mapping for a control-resource set can be interleaved or non-interleaved and is described by REG bundles:



[bookmark: _Hlk500448813][bookmark: _Hlk500448903]-	a physical REG bundle  is defined as REGs  where  is the REG bundle size,, and  is the number of REGs in the CORESET



[bookmark: _Hlk500448980]-	CCE  consists of n consecutive logical REG bundles, where  Each logical REG Bundle is mapped to a physical REG bundle , where  is an interleaver

[bookmark: _Hlk500448443]For non-interleaved CCE-to-REG mapping,  and . 
For interleaved CCE-to-REG mapping, for  and  for . The interleaver is defined by 




where .
The UE is not expected to handle configurations resulting in the quantity  not being an integer.
For a CORESET configured by the ControlResourceSetIE: 
-	 is given by the higher-layer parameter frequencyDomainResources
-	 is given by the higher-layer parameter duration, where  is supported only if the higher-layer parameter dmrs-TypeA-Position equals 3
-	interleaved or non-interleaved mapping is given by the higher-layer parameter cce-REG-MappingType;
-	 equals 6 for non-interleaved mapping and is given by by the higher-layer parameter reg-BundleSize for interleaved mapping;
-	 is given by the higher-layer parameter interleaverSize;
-	 is given by the higher-layer parameter shiftIndex if provided, otherwise 
-	for both interleaved and non-interleaved mapping, the UE may assume 
-	the same precoding being used within a REG bundle if the higher-layer parameter precoderGranularityequals sameAsREG-bundle
-	the same precoding being used across the all resource-element groups within the set of contiguous resource blocks in the CORESET, and that no resource elements in the CORESET overlap with an SSB or LTE cell-specific reference signals as indicated by the higher-layer parameterlte-CRS-ToMatchAround, if the higher-layer parameter precoderGranularityequals allContiguousRBs
For CORESET 0 configured by the ControlResourceSetZero IE:
-	 and  are defined by clause 13 of [5, TS 38.213];
-	the UE may assume interleaved mapping
-	;
-	;
-	
-	the UE may assume normal cyclic prefixwhen CORESET 0 is configured by MIB or SIB1;
-	the UE may assumethe same precoding being used within a REG bundle.

5.5.3 Correction to Type0-CSS configuration
< -----------------unchanged parted omitted----------------->
For a DL BWP, if a UE is not provided searchSpace-SIB1 and pdcch-ConfigSIB1 for Type0-PDCCH CSS setby PDCCH-ConfigCommon, the UE does not monitor PDCCH candidates for a Type0-PDCCH CSSset on the DL BWP. The Type0-PDCCH CSS set is defined by the CCE aggregation levels and the number of PDCCH candidates per CCE aggregation level given in Table 10.1-1. The CORESET configured for Type0-PDCCH CSS set has CORESET index 0. The Type0-PDCCH CSS set has search space set index 0.
< -----------------unchanged parted omitted----------------->

5.6 R1-1812834	OPPO
	Observation 1: If allowing nrofCandidates configued in non-active BWPs in the scheduled cell to be used for nrofCandidates mapping, RAN1 solution in [1] can work.
· In case a search space set ID configured in the active BWP of the scheduling cell is not configured in the scheduled cell, the nrofCandidates configured in the search space set in the active BWP of the scheduling cell is used for all SCells.
Observation 2: RAN2 solution 1 in [2] can only work in case all search space set IDs configured for the active DL BWP in the scheduling cell can be found in the search space configuration for the active DL BWP in the scheduled cell. If the BWP containing the needed search space set IDs is not active in the scheduled cell, BWP switching is needed.
Observation 3: If only nrofCandidates configued in active DL BWP in the scheduled cell can be used for nrofCandidates mapping, RAN2 solution 1 in [2] can work by using “intra-BWP IDs” instead of absolute search space set IDs.
· If the number of search space sets configured in the active BWP of the scheduled cell N is smaller than that configured in the active BWP of the scheduled cell M, the nrofCandidate configured in the search space set with intra-BWP ID ≥ (M-N) in the active BWP of the scheduling cell is used for all SCells.
Observation 4: RAN2 solution 2 in [2] is not desirable because it faces to similar problems with solution 1, but is much more complicated and may conflict with search space set configurations for self-carrier scheduling in the scheduling cell.
Proposal: Down-select from two options below:
· Opt.1: If RAN2 can agree to allow nrofCandidates configued in non-active BWPs in the scheduled cell to be used for nrofCandidates mapping, adopt RAN1 solution in [1].
· Opt.2: If RAN2 requires that only nrofCandidates configued in the active BWP in the scheduled cell can be used for nrofCandidates mapping, adopt RAN2 solution 1 in [2] by using “intra-BWP IDs” instead of absolute search space set IDs.
· With the selected option, if a search space set ID configured in the active BWP of the scheduling cell cannot yet be mapped to a search space set ID configured in the scheduled cell, the nrofCandidates configured in the search space set in the active BWP of the scheduling cell is used for all SCells.



5.7 R1-1812960	Samsung
5.7.1 Correction to BD/CCE limit for CA
	Proposal 1: The BD/CCE limit is determined based on the “active” cells.



================================= Text Omitted ========================================
If a UE 

-	is capable for operation with carrier aggregation with a maximum of 4 downlink cells or indicates through pdcch-BlindDetectionCA a capability to monitor PDCCH candidates for  downlink cells, and 




-	is configured with  active downlink cells with active DL BWPs having SCS configuration  where  or , respectively, and 



-	for cross-carrier scheduling over  downlink cells, including a scheduling cell, from the  downlink cells where the scheduling cell and scheduled cell(s) have DL BWPs with same SCS configuration 



the UE is expected to be able to monitor  PDCCH candidates and  non-overlapped CCEs per slot on the active DL BWP of the scheduling cell. The case of  corresponds only to self-scheduling for the scheduling cell. 
If a UE 

-	indicates through pdcch-BlindDetectionCA a capability to monitor PDCCH candidates for  downlink cells, and 



-	is configured with  active downlink cells with active DL BWPs having SCS configuration  where , and



the UE is expected to be able to monitor a total of  PDCCH candidates and a total of  non-overlapped CCEs per slot on the active DL BWP(s) of scheduling cell(s) from the  downlink cells.
================================= Text Omitted ========================================

5.7.2 Correction to per-CC BD/CCE limit
	Proposal 2: The overbooking of PCell is determined based on min(non-CA limit, per-SCS limit).



================================= Text Omitted ========================================
If a UE 

-	is capable for operation with carrier aggregation with a maximum of 4 downlink cells or indicates through pdcch-BlindDetectionCA a capability to monitor PDCCH candidates for  downlink cells, and 




-	is configured with  downlink cells with DL BWPs having SCS configuration  where  or , respectively, and 



-	for cross-carrier scheduling over  downlink cells, including a scheduling cell, from the  downlink cells where the scheduling cell and scheduled cell(s) have DL BWPs with same SCS configuration 





the UE is expected to be able to monitor  PDCCH candidates and  non-overlapped CCEs per slot on the active DL BWP of the scheduling cell. The case of  corresponds only to self-scheduling for the scheduling cell. 
If a UE 

-	indicates through pdcch-BlindDetectionCA a capability to monitor PDCCH candidates for  downlink cells, and 



-	is configured with  downlink cells with DL BWPs having SCS configuration  where , and





the UE is expected to be able to monitor a total of  PDCCH candidates and a total of  non-overlapped CCEs per slot on the active DL BWP(s) of scheduling cell(s) from the  downlink cells.
A UE does not expect to be configured CSS sets that result to corresponding total numbers of monitored PDCCH candidates and non-overlapped CCEs per slot that exceed the corresponding maximum numbers per slot.

For same cell scheduling or for cross-carrier scheduling where a scheduling cell and scheduled cell(s) have DL BWPs with same SCS configuration , a UE does not expect a number of PDCCH candidates and a number of corresponding non-overlapped CCEs per slot on a secondary cell to be larger than the corresponding numbers that the UE is capable of monitoring on the secondary cell per slot. 
For cross-carrier scheduling, the number of monitored PDCCH candidates and the number of non-overlapped CCEs per slot are separately counted for each serving cell.  








For all search space sets within a slot , denote by  a set of CSS sets with cardinality of  and by  a set of USS sets with cardinality of . The location of USS sets , , in  is according to an ascending order of the search space set index. 






Denote by , , the number of configured PDCCH candidates for CSS set  and by , , the number of configured PDCCH candidates for USS set .    


For the CSS sets, a UE monitors  PDCCH candidates requiring a total of  non-overlapping CCEs in a slot. 


The UE allocates monitored PDCCH candidates to USS sets for the primary cell having an active DL BWP with SCS configuration  in slot  according to the following pseudocode. A UE does not expect to monitor PDCCH in a USS set without monitored PDCCH candidates.







Denote by  the set of non-overlapping CCEs for search space set  and by  the cardinality of  where the non-overlapping CCEs for search space set  are determined considering the monitored PDCCH candidates for the CSS sets and the monitored PDCCH candidates for all search space sets , .


Set 

Set 

Set 


while  AND 


allocate  monitored PDCCH candidates to USS set  

;

;

	   ;
end while
================================= Text Omitted ========================================

5.7.3 Proposal for NR-NR DC
	Proposal 3: Define how a UE and the MCG/SCG determine the number of PDCCH candidates and non-overlapping CCEs the UE is expected to monitor per cell in NR-NR DC.



5.8 R1-1813019	NEC
	In our view, it is already clear that the procedure described in section 10 and its sub-clauses for Type0-PDCCH CSS, Type0A-PDCCH CSS and Type2-PDCCH is not applicable to SCG according to the following description at the beginning of section 10 of TS38.213:
“If the UE is configured with a SCG, the UE shall apply the procedures described in this clause for both MCG and SCG except for PDCCH monitoring in Type0/0A/2-PDCCH CSS sets where the UE is not required to apply the procedures in this clause for the SCG”
Therefore, adding “of the MCG” is not needed.



5.9 R1-1813059	Spreadtrum
	Last meeting, we defined the BD/CCE limit for cross-carrier scheduling with the same numerology between scheduling cell and scheduled cell(s) but different numerologies between scheduling cell(s), but still need further check of per CC limit for this case.

For the case of y >= T, per CC limit per slot of scheduling CC is (the number of CCs schedulable by the scheduling CC) x (the limit of BDs/CCEs for non-CA case). The BD/CCE limit per every CC in this cross-carrier scheduling group contains scheduling cell and scheduled cell is non-CA case.
For the case of y < T, the limit of BDs/CCEs per numerology per slot is Floor{Xi / (X0 + X1 + X2 + X3) * (Mi or Ni) * y)}. It only define the numerology limit for this condition, without giving a CC limit per numerology per slot. In our opinion, we can reuse the similar rules as the case of self-scheduling with same numerology, which is split across CCs. 

So we propose the limit of BDs/CCEs per scheduling cell per numerology per slot can be split across scheduling CCs based on its scheduled cell number for the case of y < T.


<Unchanged parts are omitted>
If a UE 

-	is capable for operation with carrier aggregation with a maximum of 4 downlink cells or indicates through pdcch-BlindDetectionCA a capability to monitor PDCCH candidates for  downlink cells, and 




-	is configured with  downlink cells with DL BWPs having SCS configuration  where  or , respectively, and 



-	for cross-carrier scheduling over  downlink cells, including a scheduling cell, from the  downlink cells where the scheduling cell and scheduled cell(s) have DL BWPs with same SCS configuration 



the UE is expected to be able to monitor  PDCCH candidates and  non-overlapped CCEs per slot on the active DL BWP of the scheduling cell. The case of  corresponds only to self-scheduling for the scheduling cell. 
If a UE 

-	indicates through pdcch-BlindDetectionCA a capability to monitor PDCCH candidates for  downlink cells, and 



-	is configured with  downlink cells with DL BWPs having SCS configuration  where , and





the UE is expected to be able to monitor a total of  PDCCH candidates and a total of  non-overlapped CCEs per slot on the active DL BWP(s) of scheduling cell(s) from the  downlink cells.
A UE does not expect to be configured CSS sets that result to corresponding total numbers of monitored PDCCH candidates and non-overlapped CCEs per slot that exceed the corresponding maximum numbers per slot.

For same cell scheduling or for cross-carrier scheduling where a scheduling cell and scheduled cell(s) have DL BWPs with same SCS configuration , a UE does not expect a number of PDCCH candidates and a number of corresponding non-overlapped CCEs per slot on a secondary cell to be larger than the corresponding numbers that the UE is capable of monitoring on the secondary cell per slot. 
<Unchanged parts are omitted>

5.10 R1-1813149	Nokia
5.10.1 Correction to BD/CCE limit
	Proposal-1: Revert the previous agreement as first preference, otherwise firstActiveDownlinkBWP-Id can determine the active numerology of deactivated cell.
Proposal-2: Revert the previous agreement as the first preference, otherwise clarify that the number of PDCCH candidates and non-overlapped CCEs, the UE is expected to monitor before an active DL BWP switching is triggered, are valid until the last slot of the active DL BWP switching. Discuss further how to define the last slot in case of mixed numerology.   
Proposal-3: CA BD/CCE limits shall be defined such that there is no difference between self-scheduling and cross-scheduling.   
Proposal-4: Revert the previous conclusion Option 1 (based on the current active DL BWP), and conclude Option 2 instead (based on the lowest SCS amongst all the DL BWPs)



<unchanged parts omitted >
If a UE 

-	is capable for operation with carrier aggregation with a maximum of 4 downlink cells or indicates through pdcch-BlindDetectionCA a capability to monitor PDCCH candidates for  downlink cells, and 




-	is configured with  downlink cells with DL BWPs having SCS configuration  where  or , respectively, and 



-	for cross-carrier scheduling over  downlink cells, including a scheduling cell, from the  downlink cells where the scheduling cell and scheduled cell(s) have DL BWPs with same SCS configuration 



the UE is expected to be able to monitor  PDCCH candidates and  non-overlapped CCEs per slot on the active DL BWP of the scheduling for each scheduled cell. The case of  corresponds only to self-scheduling for the scheduling cell. 
If a UE 

-	indicates through pdcch-BlindDetectionCA a capability to monitor PDCCH candidates for  downlink cells, and 



-	is configured with  downlink cells with DL BWPs having SCS configuration  where , and



the UE is expected to be able to monitor a total of  PDCCH candidates and a total of  non-overlapped CCEs per slot on the active DL BWP(s) of scheduling cell(s) for the scheduled cell(s) from the  downlink cells. 
UE determines the numerology of a configured serving cell as the numerology of active BWP in the serving cell. For deactivated configured cell, UE determines the numerology as numerology of firstActiveDownlinkBWP-Id BWP. The number of PDCCH candidates and non-overlapped CCEs, the UE is expected to monitor before an active DL BWP switching is triggered, are valid until the last slot of the active DL BWP switching.  
<unchanged parts omitted >

5.10.2 Correction to Collision of CORESETs with different QCL-D
	In RAN1#94b, it has been agreed 
Agreements:
· For a UE monitors multiple search spaces associated with different CORESETs, for single cell operation or for operation with carrier aggregation in a same frequency band,
· If the monitoring occasions of the search space are overlapped in time and the search spaces are associated with different CORESETs having different QCL-TypeD properties, the UE monitors search spaces associated with a given CORESET containing a CSS in the active DL BWP in the serving cell with the lowest serving cell index and any other CORESET associated with the same QCL-TypeD properties as the given CORESET
· If two or more CORESETs are respectively containing CSS, the UE selects the CORESET containing the search space having the lowest ID in the monitoring occasions in the active DL BWP in the serving cell with the lowest serving cell index.
· Any overlapped search space(s) associated with CORESET(s) having the same QCL-TypeD are monitored.
· If none of the CORESETs contains CSS, the UE selects the CORESET containing the search space having the lowest ID in the monitoring occasions in the active DL BWP in the serving cell with the lowest serving cell index.
· Any overlapped search space(s) associated with CORESET(s) having the same QCL-TypeD are monitored.
· For this purpose, QCL TypeD with respect to a SSB and QCL TypeD with respect to a CSI-RS (or TRS) are considered as different QCL TypeD, even if the CSI-RS is sourced from the same SSB.
· BD/CCE counting should be based on before search space dropping due to QCL TypeD conflicts.
· The number of configured active TCI states of CORESET should be upper bounded by the UE capability without considering the dropping due to QCL TypeD conflicts.
· Non-selected search spaces due to QCL TypeD conflicts is considered to be dropped, not punctured.
The above highlighted sub-bullet says that UE first performs search-space-set dropping due to overbooking and only after that it perform dropping of search-space-sets due to QCL conflict. But to our understanding, sentence captured by the spec editor is unclear. We have the following TP. 




<unchanged parts omitted >
If a UE 
-	is configured for single cell operation or for operation with carrier aggregation in a same frequency band, and
-	monitors PDCCHs in overlapping PDCCH monitoring occasions in multiple CORESETs that have different QCL-TypeD properties on active DL BWP(s) of one or more cells
the UE monitors PDCCHs only in a CORESET, and in any other CORESET from the multiple CORESETs having same QCL-TypeD properties as the CORESET, on the active DL BWP of a cell with the lowest index from the one or more cells that corresponds to the CSS set with the lowest index, if any; otherwise, to the USS set with the lowest index 
-	for the purpose of determining the CORESET, a SS/PBCH block is considered to have different QCL-TypeD properties than a CSI-RS 
-	the allocation of non-overlapping CCEs and of PDCCH candidates for PDCCH monitoring is according to the lowest index is determined among all search space sets, with at least one allocated PDCCH candidate, associated with the multiple CORESETs on the active DL BWP(s) of the one or more cells 
 -	the number of active TCI states is determined from the multiple CORESETs 
<unchanged parts omitted >

5.11 R1-1813199	Sharp
	Current specification describes PDCCH monitoring procedure when first monitoring occasion in first CORESET with first QCL-type D property overlaps with second monitoring occasion in second CORESET with second QCL-type D property. However, there is ambiguity when the second monitoring occasion overlaps with third monitoring occasion in third CORESET with third QCL-type D that doesn’t overlap with the first monitoring occasion.



<Unchanged parts are omitted>
If a UE 
-	is configured for single cell operation or for operation with carrier aggregation in a same frequency band, and
-	monitors PDCCHs in overlapping PDCCH monitoring occasions in multiple CORESETs that have different QCL-TypeD properties on active DL BWP(s) of one or more cells
the UE monitors PDCCHs only in a CORESET, and in any other CORESET from the multiple CORESETs having same QCL-TypeD properties as the CORESET, on the active DL BWP of a cell with the lowest index from the one or more cells that corresponds to the CSS set with the lowest index, if any; otherwise, to the USS set with the lowest index 
-	for the purpose of determining the CORESET, a SS/PBCH block is considered to have different QCL-TypeD properties than a CSI-RS 
-	the allocation of non-overlapping CCEs and of PDCCH candidates for PDCCH monitoring is according to all search space sets associated with the multiple CORESETs on the active DL BWP(s) of the one or more cells 
 -	the number of active TCI states is determined from the multiple CORESETs 
The above applies in order of increasing time domain allocation.
<Unchanged parts are omitted>

5.12 R1-1813283	Asia Pacific Telecom
	Proposal 1: R1 is suggested to consider 2nd solution in R2-1816064 and send corresponding LS to R2.
Proposal 2: Adopt the proposed TP for 38.213 and capture it in the LS to R2 if 2nd solution is adopted.



<unchanged part omitted>


For each DL BWP configured to a UE in a serving cell, the UE is provided by higher layers with  search space sets where, for each search space set from the  search space sets, the UE is provided the following by higher layer parameter SearchSpace:


 -	a search space set index , , by higher layer parameter searchSpaceId;





 -	an association between the search space set  and a control resource set  by higher layer parameter controlResourceSetId; If a serving cell is configured with a carrier indicator field by higher layer parameter CrossCarrierSchedulingConfig, the search space set for the serving cell is associated with control resource set of the scheduling cell based on higher layer parameter controlResourceSetId of the search space set for the serving cell.
<unchanged part omitted>

5.13 R1-1813301	NTT DOCOMO, INC.
	Clarify that BD/CCE counting is according to the active DL BWPs of active serving cells.



<<Unchanged part omitted>>


Table 10.1-2 provides the maximum number of monitored PDCCH candidates, , for an active DL BWP with SCS configuration  for a UE per slot for operation with a single serving cell.


Table 10.1-2: Maximum number  of monitored PDCCH candidates per slot for a DL BWP with SCS configuration  for a single serving cell
	

	
Maximum number of monitored PDCCH candidates per slot and per serving cell 

	0
	44

	1
	36

	2
	22

	3
	20





Table 10.1-3 provides the maximum number of non-overlapped CCEs, , for an active DL BWP with SCS configuration  that a UE is expected to monitor corresponding PDCCH candidates per slot for operation with a single serving cell.
CCEs for PDCCH candidates are non-overlapped if they correspond to
-	different CORESET indexes, or 
-	different first symbols for the reception of the respective PDCCH candidates.


Table 10.1-3: Maximum number  of non-overlapped CCEs per slot for a DL BWP with SCS configuration  for a single serving cell
	

	
Maximum number of non-overlapped CCEs per slot and per serving cell 

	0
	56

	1
	56

	2
	48

	3
	32



If a UE 

-	is capable for operation with carrier aggregation with a maximum of 4 downlink cells or indicates through pdcch-BlindDetectionCA a capability to monitor PDCCH candidates for  downlink cells, and 




-	is configured with  active downlink cells with active DL BWPs having SCS configuration  where  or , respectively, and 



-	for cross-carrier scheduling over  active downlink cells, including a scheduling cell, from the  downlink cells where the scheduling cell and scheduled cell(s) have DL BWPs with same SCS configuration 



the UE is expected to be able to monitor  PDCCH candidates and  non-overlapped CCEs per slot on the active DL BWP of the scheduling cell. The case of  corresponds only to self-scheduling for the scheduling cell. 
If a UE 

-	indicates through pdcch-BlindDetectionCA a capability to monitor PDCCH candidates for  downlink cells, and 



-	is configured with  active downlink cells with active DL BWPs having SCS configuration  where , and



the UE is expected to be able to monitor a total of  PDCCH candidates and a total of  non-overlapped CCEs per slot on the active DL BWP(s) of scheduling cell(s) from the  downlink cells.
<<Unchanged part omitted>>

5.14 R1-1813399	Qualcomm
	The change clarifies that the UE can use CORESET #0 for PDCCH monitoring only the active DL BWP fully contains CORESET #0 in frequency and it has the same SCS as the SCS of CORESET #0.


< Unchanged parts are omitted >
A UE can use CORESET #0 in an active DL BWP for PDCCH monitoring only if CORESET #0 is fully contained within the active DL BWP in frequency and subcarrier spacing of the active DL BWP is same as the subcarrier spacing of CORESET #0.
< Unchanged parts are omitted >

5.15 R1-1813470	Ericsson
	In our understanding, the sentence
·  For this purpose, QCL TypeD with respect to a SSB and QCL TypeD with respect to a CSI-RS (or TRS) are considered as different QCL TypeD, even if the CSI-RS is sourced from the same SSB.
ended up under the wrong bullet: it should be applicable to the BD/CCE counting and TCI states, not to the dropping of search spaces. This is now captured in the CR to 38.213 [2]. Our interpretation of the above sentence is the following:
· for a first CORESET with DM-RS QCL TypeD with an SSB 
· for a second CORESET with DM-RS QCL TypeD with a CSI-RS (or TRS)
· these two CORESET’s are considered to have different QCL TypeD properties, even if the CSI-RS (or TRS) is sourced from the SSB
This statement has severe implications for carrier aggregation in FR2.
Carrier aggregation will be realized by configuring one TRS (other RSs are possible, but the consequences are the same) per CC that will serve as QCL source for the PDCCH/PDSCH, in particular with respect to QCL Type D. These multiple TRSs need to have the same SSB as QCL source:
· The DM-RS of one CORESET on one CC is QCL TypeD with a first CSI-RS (or TRS) 
· The DM-RS of another CORESET on another CC is QCL TypeD with a second CSI-RS (or TRS) 
· The two CSI-RS’s (or TRS’s) are sourced from a same SSB
To ensure that the UE monitors the CORESETs on both CCs, the UE must be able to conclude that the QCL Type D properties of the DM-RSs of the two CORESETs are the same.
Now, the CR to 38.213 [2] currently states that the 
· for the purpose of determining the CORESET, a SS/PBCH block is considered to have different QCL-TypeD properties than a CSI-RS
In our understanding, this statement would invalidate the foreseen QCL arrangement for CA, as it would imply that two TRSs that utilize the same SSB as QCL-TypeD source would also have different QCL Type D properties: if the “link” between the SSB and TRSs are broken, there cannot be any link between the two TRSs. To be more precise: the UE cannot assume that the QCL properties are the same. If the UE cannot conclude that the QCL-TypeD properties of the CORESETs on the multiple carriers are the same, it will monitor only one of them, as described by the priority rule. Thus, in our interpretation carrier aggregation will not work.
Furthermore, in our understanding, the sentence
· for the purpose of determining the CORESET, a SS/PBCH block is considered to have different QCL-TypeD properties than a CSI-RS
is unnecessary: the last two sentences in the excerpt from [2] captures the intent of the statement:
-	the allocation of non-overlapping CCEs and of PDCCH candidates for PDCCH monitoring is according to all search space sets associated with the multiple CORESETs on the active DL BWP(s) of the one or more cells 
 -	the number of active TCI states is determined from the multiple CORESETs 
The CR to 38.213 [2] clearly states that “all search space from the multiple CORESETs” and “multiple CORESETs”, meaning that all CORESETs are considered, irrespective of if any search spaces are dropped due to QCL-TypeD conflicts or not. 
Based on this, we propose 
[bookmark: _Toc528920015][bookmark: _Toc528934298]Remove the sentence “for the purpose of determining the CORESET, a SS/PBCH block is considered to have different QCL-TypeD properties than a CSI-RS” from 38.213. 




<<Unchanged part omitted>>
the UE monitors PDCCHs only in a CORESET, and in any other CORESET from the multiple CORESETs having same QCL-TypeD properties as the CORESET, on the active DL BWP of a cell with the lowest index from the one or more cells that corresponds to the CSS set with the lowest index, if any; otherwise, to the USS set with the lowest index 
-	for the purpose of determining the CORESET, a SS/PBCH block is considered to have different QCL-TypeD properties than a CSI-RS 
-	the allocation of non-overlapping CCEs and of PDCCH candidates for PDCCH monitoring is according to all search space sets associated with the multiple CORESETs on the active DL BWP(s) of the one or more cells 
 -	the number of active TCI states is determined from the multiple CORESETs 
<<Unchanged part omitted>>

	[bookmark: _Toc528761620][bookmark: _Toc528934295][bookmark: _Hlk528761407]The parameter tci-PresentInDCI in the controlResourceSet to be configured in scheduled cell has major impact on NR specifications, and thus it shouldn’t be separately configured for scheduled cells. 
[bookmark: _Toc528761621][bookmark: _Toc528934296][bookmark: _Hlk528761415]There can be search spaces configured in multiple BWP’s linked to the active BWP in the scheduling cell. However, UE only supports one active BWP per cell in Rel-15.
[bookmark: _Toc528761622][bookmark: _Toc528934297]Search spaces in the non-active BWP(s) in the scheduled cell linked to the active BWP in the scheduling cell should not be monitored by UE.
[bookmark: _Toc528761623][bookmark: _Toc528934299][bookmark: _Hlk528761512]Reply to RAN2: capture the above Observations 1, 2, and 3, and recommend a preferred solution to RAN2. If solution 2 is preferred, UE follows only nrofCandidates and controlResourceSetId in search space configured in the scheduled cell.



5.16 R1-1813483	Panasonic
	Proposal 1: To clarify that the current numbers of search spaces for PSCell, PSCell, scheduled SCell are for the case where search space sharing is not enabled. Discuss the number of search space in case of search space sharing.
Proposal 2: To clarify per cell limit means per scheduled cell limit.
Proposal 3: To clarify current agreement on the number of BD/CCE limit is applied when search space sharing is not enabled.
Proposal 4: To discuss the number of BD/CCE limit per scheduled cell according to the number of search spaces for scheduled cell.





6. Agreements in the past RAN1 meetings
RAN1#88bis
	Agreements
· UE can be configured to “monitor DL control channel” in terms of slot or OFDM symbol with respect to the numerology of the DL control channel
· Specification supports occasion of “DL control channel monitoring” per 1 symbol with respect to the numerology of the DL control channel
· Note: This may not be applied to all type of the UEs and/or use-cases
· FFS whether or not total number of blind decodings in a slot when a UE is configured with “DL control channel monitoring” per symbol can exceed the total number of blind decodings in a slot when a UE is configured with “DL control channel monitoring” per slot
· Data channel (PDSCH, PUSCH) duration and starting position
· Specification supports data channel having minimum duration of 1 OFDM symbol of the data and starting at any OFDM symbol to below-6GHz, in addition to above-6GHz
· Note: This may not be applied to all type of UEs and/or use-cases
· UE is not expected to blindly detect the presence of DMRS or PT-RS
· FFS: Whether a 1 symbol data puncturing can be indicated by preemption indication
· FFS: combinations of data duration and granularities of data position
· Specification supports data having frequency-selective assignment with any data duration
· FFS: relations between “DL control channel monitoring” occasions and data channel durations
· Note: this is addition to the agreements at RAN1#86.
· Note : 1-symbol case may be restricted depending on the BW.

Working assumption:
· One-port transmit diversity scheme with REG bundling per CCE is used for NR-PDCCH
· FFS the bundling size
· FFS: REG bundling is also for localized mapping in time and/or frequency-domain
· Companies are encouraged to provide evaluation results for 10 MHz and 20 MHz for larger aggregation levels and 5 MHz and 10 MHz for smaller aggregation levels

Agreements:
· MU-MIMO is supported NR-PDCCH using at least non-orthogonal DMRS.
· FFS: orthogonal DMRS for UE-specific NR-PDCCH

Agreement:: NR-PDCCH can be mapped contiguously or non-contiguously in frequency with localized or distributed mapping of REGs to a CCE (in the physical domain)
· Note: The number of contiguous REGs in the CCE needs further discussion. 
· Note: Localized/distributed mapping can be achieved without/with interleaving.

Agreements (from offline):
· A CCE may be mapped to REGs with interleaved or non-interleaved REG indices within a CORESET
· Definition of a REG bundle: The UE may assume that the same precoder is used for the REGs in a REG bundle and that the REGs in a REG bundle are contiguous in frequency and/or time 
· REG bundling per CCE is supported for NR-PDCCH
· FFS: Whether this applies to common search space
· FFS: Whether all REGs have DMRS or not
· FFS: Whether wideband precoding is supported and the definition of a REG bundle if it is supported
· FFS: whether REG bundle size is different for mapping of NR-PDCCH with or without interleaved mapping of CCE to REGs 
· FFS on REG bundle size
· FFS whether REG bundle size is configurable

Working assumption:
· A NR-CCE is defined as 6 REGs
· Candidate bundle sizes for distributed REG-to-CCE mapping: 2 or 3 REGs if NR-CCE is defined as 6 REGs
· FFS: impact of the NR-CCE definition on CORESET size, CCE aggregation levels, data resource allocation granularity, etc.



RAN1#89
	Agreements:
· CCE = 6 REGs (confirm Working Assumption)
· One of following is configured for REG-to-CCE mapping for a 1-symbol CORESET:
· Opt.1: No interleaving – 6 REGs for a given CCE are grouped to form a REG bundle and all REGs for a given CCE are consecutive
· CCE(s) of one PDCCH is/are also consecutive
· FFS: Whether the UE can assume the same precoder across multiple REG bundles
· Opt.2: Interleaving – [2 or 3 or 6] REGs for a given CCE are grouped to form a REG bundle and REG bundles are interleaved in the CORESET
· FFS: Whether the UE can assume the same precoder across multiple REG bundles
· FFS: down selection among {2}, {3}, {2,3}, {2,6}, {3,6}, {2,3,6}
· Note: UE can assume the same precoder within a REG bundle
· For REG-to-CCE mapping for a CORESET with more than 1-symbol;
· REG bundle is defined in time and frequency-domain
· At least support following:
· Time-first mapping where one of the following is configured
· Support REG bundle in time-domain being equal to the CORESET semi-statically configured time duration
· Opt.1: Non interleaving - 6 REGs for a given CCE are grouped to form a REG bundle and all REGs for a given CCE are time and frequency localized
· FFS: Whether the UE can assume the same precoder across multiple REG bundles
· Opt.2: Interleaving – [2 or 3 or 6] REGs for a given CCE are grouped to form a REG bundle and REG bundles are interleaved in the CORESET
· FFS: Whether the UE can assume the same precoder across multiple REG bundles
· FFS: time-domain precoder-cycling
· Support REG bundle in time-domain being equal to 1 symbol, or;
· Support following:
· REG-to-CCE mapping is exactly same as the case where a CORESET with 1 symbol
· A PDCCH candidate can be mapped across OFDM symbols

Agreements:
· Confirm working assumption:
· One-port transmit diversity scheme with REG bundling per CCE is used for NR-PDCCH
· FFS: DMRS RE overhead for the REG transmitting DMRS is 1/3
· FFS on DMRS pattern

Agreements:
· In time domain, a CORESET can be configured with one or a set of contiguous OFDM symbols
· The configuration can indicate the starting OFDM symbol and time duration
· A CORESET is configured with only one CCE-to-REG mapping

Working assumptions:
· For a time-duration of a CORESET:
· Support 1-3 OFDM symbol as time duration for a CORESET on the NR carrier with less than or equal to X PRBs
· Support 1-2 OFDM symbol as time duration for a CORESET on the NR carrier with wider than X PRBs
· FFS: X values
· FFS: Other time duration
· FFS: Relationship of a first PDSCH DMRS symbol with one or more symbols of a CORESET for slot-based scheduling
· FFS: restriction in the certain conditions



RAN1#NR-AH2
	Agreements:
For a 1-symbol CORESET with interleaving, 
· At least REG bundle size = 2 is supported
· Working assumption:
· REG bundle size = 6 is also supported 
· FFS whether configuration between 2 and 6 is explicit or implicit
· Precoder granularity in frequency domain is equal to the REG bundle size in the frequency domain
For a 2 or 3 symbol CORESET with interleaving, 
· At least REG bundle size = CORESET length is supported
· Working assumption:
· REG bundle size = 6 is also supported 
· FFS whether configuration between CORESET length and 6 is explicit or implicit
· Precoder granularity in frequency domain is equal to the REG bundle size in the frequency domain
(Note: REG bundle size = REGs in frequency domain x symbols in time domain)

Agreement
· DMRS is mapped on all REGs on all the OFDM symbols of a given PDCCH candidate
· The DMRS density is the same on all REGs

Agreements:
· For a CORESET which is configured by UE-specific higher-layer signalling, at least following are configured.
· Frequency-domain resources, which may or may not be contiguous
· Each contiguous part of a CORESET is equal to or more than the size of REG-bundle in frequency
· FFS: exact size and number of contiguous parts for a CORESET
· Starting OFDM symbol
· Time duration
· REG bundle size if the configuration is explicit
· Transmission type (i.e., interleaved or non-interleaved)
· More parameters may be added if agreed
· For a CORESET which is configured by UE-specific higher-layer signalling, at least following is configured.
· Monitoring periodicity
· FFS: it is a configuration per CORESET or per one or a set of PDCCH candidates
· FFS: relation with DRX
· FFS: default/fallback value

Agreements:
· For PDCCH blind decoding, at least for the non-initial access, at least the following can be configured:
· Number of PDCCH candidates per CCE aggregation level, per DCI format size that the UE monitors
· Set of aggregation levels
· FFS explicit or implicit configuration
· Set of DCI format sizes
· FFS explicit or implicit configuration
· FFS: per CORESET not used for initial access or search space
· FFS: Signalling details
· Note that the number of candidates can be zero
· UE blind decoding capability is known by NW
· FFS: How the capability is derived



RAN1#90
	Agreements:
· Working assumptions are confirmed with the following details.
· For 1/2/3-symbol CORESET, REG bundle size of 6 is supported.
· A REG bundle size is as part of CORESET configuration for a CORESET configured by UE-specific higher-layer signalling.
· FFS: CORESET(s) configured by non UE-specific signaling.
· FFS: UE assumes that precoder granularity in frequency domain is equal to the REG bundle size in the frequency domain
· FFS: gNB can inform to the UE whether or not to assume the same precoder over multiple REG bundles.
· Note: more than one CORESET(s) with the UE-specific higher-layer signaling can be configured for the same UE

Agreements:
· Interleaving operates on REG bundles
· FFS: interleaving in the case if and when gNB informs to the UE to assume the same precoder over multiple REG bundles

Agreements:
· For interleaving CORESET, the interleaving pattern is derived by the CORESET configuration and is not dependent on other CORESET configuration.
· Note: Following metrics can be considered
· Good frequency distribution of REG bundles within the CORESET
· Blocking probability for potential overlapped CORESET(s)
· Inter-cell/inter-TRP interference randomization

Agreements:
· DMRS density for a CORESET is down-selected between 1/3 or 1/4.
· FFS: need of additional DMRS density.
· Sequence, density, and applicability of MU-MIMO is still under discussion

Working assumption:
· DM-RS density per REG is 1/4 at least for normal CP
· FFS: orthogonal DMRS for MU-MIMO at RAN1 NR AH#3.
· FFS: URLLC

Agreement:
· The CORESET used to schedule the PDSCH containing the RMSI can be configured to contain also UE-specific PDCCH(s)

Working assumptions:
· For slot-based scheduling, the first DMRS position either on 3rd symbol or 4th symbol is configured by [PBCH].
· Maximum time duration of a CORESET is 2 symbols if the first DMRS position of a PDSCH with slot-based scheduling is on 3rd symbol, and is 3 symbols otherwise
· This replaces the past working assumption linking DMRS position to bandwidth X

Agreements:
· Supported aggregation levels for NR-PDCCH are at least 1, 2, 4, 8
· FFS 16 and 32 aggregation levels and also other numbers
Agreements:
· A PDCCH search space at an aggregation level in a CORESET is defined by a set of PDCCH candidates
· For the search space at the highest aggregation level in the CORESET, the CCEs corresponding to a PDCCH candidate are derived as following
· The first CCE index of a PDCCH candidate is identified by using at least some of the followings
· (1) UE-ID, (2) candidate number, (3) total number of CCEs for the PDCCH candidate, (4) total number of CCEs in the CORESET, and (5) randomization factor
· The other CCE indexes of the PDCCH candidate are consecutive from the first CCE index
· Searching space design for the lower aggregation level can be discussed separately

Working assumptions:
· In the case when only CORESET(s) for slot-based scheduling is configured for UE, the maximum number of PDCCH blind decodes per slot per carrier is X
· The value of X does not exceed 44
· FFS the exact value of X
· FFS for multiple active BWP, multiple TRP, multiple carriers, multi beams
· FFS for non-slot based scheduling
· FFS numerology specific X



RAN1#NR-AH3
	Agreements:
· Confirm the following working assumption:
· DM-RS density per REG is 1/4 at least for normal CP.
· FFS: orthogonal DMRS for MU-MIMO at RAN1 NR AH#3.
· FFS: URLLC
· DMRS density per REG for extended CP is same as that for normal CP

Working assumption
· For a CORESET, precoder granularity in frequency domain is:
· Configurable between i) equal to the REG bundle size in the frequency domain; or ii) equal to the number of contiguous RBs in the frequency domain within the CORESET
· For ii), DMRS is mapped over all REGs within the CORESET.

Agreement: DMRS positions for PDCCH
· Working assumption: Equally-distributed within a REG

Working assumption:
· Re-use NR DL RA Type 0 basis in units of 6 RBs, where no restriction on the maximum number of segments for a given CORESET.

Agreements:
· At least two DCI sizes are defined.
· One DCI size, which is at least for the purpose of fallback.
· FFS: for other purposes.
· One DCI size depending on configuration
· FFS: whether both DL and UL have the same size or different.
· FFS: for group-common DCI/PDCCH
· Note: the UE is not necessarily required to monitor two DCI sizes at the same monitoring occasion

Agreement:
· In a given CORESET
· Alt 1: different DCI formats
· Alt 2: different search spaces
can have different monitoring periodicities.
· FFS which one



RAN1#90bis
	Agreements:
· Support for a UE, configurable ID for PDCCH DMRS at least for the initialization of DMRS sequence/scrambling.
· FFS: whether this is used also for other purpose.
· FFS details including the applicability of configurable ID 

Agreements:
· NR support the following interleaver
· The number of rows A configured from {2, 3, and 6}, and the number of columns (P/A), where P is the number of interleaving unit for the given CORESET, and write in the row and read in the column
· No any further permutation is introduced
· Cyclic shift of the interleaving unit is applied based on the configurable ID which is independent parameter from the configurable ID for DMRS

Agreements:
· Confirm the WA: DMRS is evenly distributed within a REG
· DMRS REs are #1, #5, #9

Agreements:
· DMRS sequence is a Gold sequence as in LTE
· Note: in case if new Gold sequence is introduced for NR, this would be revisited
· DMRS sequence for NR-PDCCH is obtained according to a reference point in frequency domain.
· FFS the reference point

Agreements:
· Confirm the WA with the following clarifications (in red):
· For each CORESET, precoder granularity in frequency domain is:
· Configurable between i) equal to the REG bundle size in the frequency domain; or ii) equal to the number of contiguous RBs in the frequency domain within the CORESET
· For ii), DMRS is mapped over all REGs within CORESET.
· RAN1 assumes that CORESET for PDCCH scheduling RMSI can be configured with Option i)
· In Option ii) UE may assume DMRS is present in all REGs within the set of contiguous RBs of the CORESET where and when at least one REG of a candidate is mapped.

Agreements:
· Confirm the WA ‘Re-use NR DL RA Type 0 basis in units of 6 RBs, where no restriction on the maximum number of segments for a given CORESET’ with the following clarifications:
· This is for the case when the CORESET is configured by at least UE-specific RRC signalling. 
· FFS the RB indexing for resource allocation especially considering interaction with DL BWP
· Details of resource allocation should take into account the interaction with DL BWP – FFS details

Agreements:
· For slot-based scheduling;
· Confirm the following working assumption with updates:
· The first DMRS position either on symbol #2 or symbol #3 is configured by PBCH
· Maximum time duration of a CORESET is 2 symbols if the first DMRS position of a PDSCH with slot-based scheduling is on symbol #2, and is 3 symbols otherwise.
· The starting OFDM symbol of a CORESET can be symbol #0, #1, or #2, in a slot.
· However, the ending OFDM symbol of a CORESET is not later than symbol #2 in a slot.

Agreements:
· In a given CORESET, two types of search spaces (e.g., UE-common search space and UE-specific search space) can have different periodicities for a UE to monitor
· FFS details of the corresponding search spaces

Agreements
PDCCH candidates having different DCI payload sizes count as separate blind decodes
PDCCH candidates comprised by different sets of CCE(s) count as separate blind decodes.
PDCCH candidates in different CORESETs count as separate blind decodes.
PDCCH candidates having the same DCI payload size and comprised by the same set of CCE(s) in the same CORESET count as one blind decodes.

Agreements:
· For non-CA and for PDCCH monitoring periodicity of 14 or more symbols, the maximum number of PDCCH blind decodes per slot is:
· Working assumption: 44 for SCS = 15kHz.
· Working assumption: less than 44 at least for SCS = 60kHz and 120kHz.
· For the given SCS, all UEs support the maximum number of PDCCH blind decodes per slot.
· Companies are encouraged to complete the following table.
· Aiming to finalize this at RAN1#91.

	No. of PDCCH BDs per slot
	SCS

	
	15kHz
	30kHz
	60kHz
	120kHz

	Periodicity of 14 or more symbols
	44
	[22-44]
	[11-44]
	[6-44]

	Periodicity of less than 14 symbols
	[44-86]
	[22-86]
	[11-44]
	[6-44]



Agreements:
· Companies are encouraged to provide the views on the following aspects:
· Whether to specify upper limit of channel estimations a UE can perform for PDCCH;
· If yes, how channel estimation is defined (e.g., per CCE or per REG bundle, whether common counting principle between narrowband RS and wideband RS), and;
· What is the exact value of the upper limit of channel estimation a UE can perform for PDCCH.

	No. of CCEs that the UE can perform channel estimation per slot
	SCS

	
	15kHz
	30kHz
	60kHz
	120kHz

	Periodicity of 14 or more symbols
	[48-74]
	
	
	

	Periodicity of less than 14 symbols
	
	
	
	



Agreements:
· For CA with up to N CCs, maximum number of PDCCH blind decodes per slot for a UE depends on the number of configured CCs.
· All UEs supporting CA with the same set of CCs supports the same maximum number of PDCCH blind decodes.
· No explicit UE capability signaling to inform the maximum number of PDCCH blind decodes is reported.
· For CA with more than N CCs, maximum number of PDCCH blind decodes for a UE depends on the explicit UE capability.
· All UEs supporting CA with the same set of CCs supports at least the same number of PDCCH blind decodes.
· FFS: the value of N (no more than 8).

Agreements:
· For each SCS, whether or not separate UE capabilities for PDCCH monitoring periodicities are needed is concluded at RAN1#91.

	
	SCS

	
	15kHz
	30kHz
	60kHz
	120kHz

	Need of separate UE capabilities for (i) PDCCH monitoring of 14 or more symbols and (ii) PDCCH monitoring of less than 14 symbols
	Y/N
	Y/N
	Y/N
	Y/N



Agreements:
· Take the same hash function of LTE EPDCCH as the hash functuion for NR-PDCCH
· Further refinements can be further considered till next meeting if necessary

Agreements:
· One set of the following parameters determines a set of search spaces
· A set of aggregation levels
· The number of PDCCH candidates for each aggregation level
· PDCCH monitoring occasion for the set of search spaces

Agreements:
· At least for cases other than initial access, to identify a set of search spaces, following parameters are configured by UE-specific RRC signaling:
· The number of PDCCH candidates for each aggregation level of {1, 2, 4, 8, [16]}
· One value from {0, 1, 2, 3, 4, 5, 6, 8}
· PDCCH monitoring occasion for the set of search spaces
· One value of from {1-slot, 2-slot, [5-slot], [10-slot], [20-slot]} (at least 5 values)
· One or more value(s) from 1st symbol, 2nd symbol, …, 14th symbol within a monitored slot
· Each set of search spaces associates with a CORESET configuration by RRC signaling

Agreements:
· For PDCCH monitoring occasion of 1-slot, 2-slot, [5-slot], [10-slot], and [20-slot],
· Slot-level offset value for PDCCH monitoring occasion is also supported.
· For N-slot monitoring occasion, the offset is one from [0, N-1].
· Note: symbol-level bit-map of monitoring occasion within a slot agreed at RAN1#90bis is still available.

Agreements:
· For the DMRS of NR-PDCCH in a CORESET,
· The QCL configuration/indication is on a per CORESET basis (Alt.1).

Agreements:
· The value(s) of TPC-PUSCH-RNTI, TPC-PUCCH-RNTI, and/or TPC-SRS-RNTI, are provided by RRC signaling.
· The association between at least each of the following RNTIs and a DCI format is specified in the specification.
· C-RNTI, TPC-PUSCH-RNTI, TPC-PUCCH-RNTI, TPC-SRS-RNTI, INT-RNTI, SFI-RNTI. FFS: other RNTI(s).
· The value of C-RNTI is obtained as part of random access procedure.
· The association between a DCI format and a type of search space (UE-common search space and UE-specific search space) is specified in the specification.
· UE-common search space contains a DCI format of C-RNTI, RNTI(s) for SPS/grant-free, TPC-PUSCH-RNTI, TPC-PUCCH,RNTI, TPC-SRS-RNTI, and INT-RNTI.
· UE-specific search space contains a DCI format of C-RNTI and RNTI(s) for SPS/grant-free.

Agreements:
· By PBCH, a UE obtains at least one CORESET configuration at least for PDCCH scheduling RMSI associated with a given SS block.
· The set of aggregation levels and candidates per aggregation level for PDCCH scheduling RMSI is specified in the specification.
· FFS the indication of the support of aggregation level 16 in the cell
· FFS: Set of search spaces for OSI, random access, and paging.
· By RMSI, the UE can be configured with at least one CORESET configuration at least for PDCCH for random access.
· If not configured by RMSI, the CORESET configuration(s) for random access is/are the one(s) configured by PBCH.
· FFS: whether the CORESET configuration can be configured outside of the initial active DL BWP.
· By UE-specific RRC signalling, the UE can be configured with one or more CORESET configuration(s) at least for PDCCH scheduling UE-specific data.
· Each CORESET configuration is associated with one or more sets of search spaces.
· Note: each set of search spaces is associated with one CORESET configuration.



RAN1#91
	Agreements:
· For each CORESET configured by PBCH, physical cell ID is used for DMRS sequence initialization
· Working assumption: For each CORESET configured by RMSI, it can be configured with a configurable ID for DMRS sequence initialization via RMSI (if not configured,  physical cell ID is used for DMRS sequence initialization)
· Working assumption: The value range of the configurable ID is the same as that for physical cell ID
· For each CORESET configured by UE-specific RRC signalling, a UE is configured with a configurable ID for DMRS sequence initialization
· Working assumption: The value range of the configurable ID is the same as that for physical cell ID in Rel-15  NOTE: there is subsequent agreement made in 7.2 which replaces working assumption

Agreements:
· No new RRC parameter is necessary to identify the reference point for DMRS generation for the given CORESET.
· For a CORESET configured by UE-specific RRC signaling, a configurable ID for cyclic shift of the interleaving unit.
· The value range of the configurable ID is {0 - 274}.
· For a CORESET configured by PBCH/RMSI, physical cell ID is used for the cyclic shift of the interleaving unit.

Agreements:
· The same length-31 Gold sequence with LTE is used for scrambling PDCCH and DMRS for PDCCH.

Agreements:
· Reference point for DMRS generation for PDCCH is,
· PRB 0 of common PRB indexing for UE-specific CORESET
· PRB 0 of the initial active DL BWP for CORESET configured by PBCH/RMSI

Agreements:
· RRC parameter “CORESET-start-symb” is deleted from the RRC parameter list.

Agreements:
· For NR PDCCH associated with the CORESET(s) configured by PBCH, AL=16 is supported.
· For NR PDCCH associated with the CORESET(s) configured by RMSI or UE-specific RRC signaling, AL=16 is supported
· Note: additional complexity, if any, for NR PDCCH channel estimation is to be discussed separately
· Discuss further offline whether or not AL=16 is associated with wideband RS only

Agreements:
· CORESET configured by RMSI is confined within the initial active DL BWP

Agreements:
· For a CORESET configured by UE-specific RRC signaling, DL BWP-specific RB indexing + RB-offset are used to configure frequency-domain resource.
· The length of the bit-map is Floor((N_RB – (ceil(BWP_start/6)*6-BWP_start))/6)
· CORESET starting RB is ceil(BWP_start/6)*6
· For a CORESET configured by PBCH/RMSI, RB indexing is for the initial DL BWP.

Agreements:
· C-SS in each DL BWP of the PCell/PScell
· On C-SS, Yp ,kp= 0.
· In Rel.15, 
· For scheduling RMSI, OSI, Paging, UE monitors common search space in the PCell only
· In addition, for random access and fall back, UE monitors common search space in the PCell and PSCell only
· Working assumption: The UE is not expected to be configured without C-SS on the PCell (PSCell) in the active DL BWP 
· NOTE: RAN1 does not expect additional impact on the UE behavior due to not having PRACH resource in the BWP
· Working assumption: In Rel.15, 
· A UE is expected to monitor C-SS (if configured) in the activated BWP
· Full functionalities of C-SS (scheduling RMSI, OSI, Paging, random access, etc) are supported by the C-SS configured by UE-specific RRC signaling.
· All RRC parameters defined for UE-SS are also defined for C-SS that is configured by UE-specific RRC signaling.

Agreements:
· C-SS (at least for SFI/PI if configured) in a Scell:
· On C-SS, Yp ,kp= 0.
· Working assumption: All RRC parameters defined for UE-SS are also defined for C-SS that is configured by UE-specific RRC signaling.

Agreements:
· Introduce a linkage between search space set and CORESET via an index to the CORESET configuration
· CORESET is removed from the search space configuration
· In Rel-15, the max no. of CORESETs configurable for a BWP in a cell for a UE is [3]
· In Rel-15, the max no. of search space sets configurable for a BWP in a cell for a UE is [10]

Agreements:
· Scrambling for PDCCH (after channel coding) is supported.
· No additional RRC parameter is necessary.
· Re-use the ID for DMRS initialization.

Conclusion:
· It is clarified that Mp,maxL is the maximum of “configured” number of PDCCH candidates for the given aggregation level L across all serving cells scheduled by the search space

Agreements:
· UE is not expected to receive PDSCH type A in the same slot if the PDCCH monitoring is after the first two or three symbols of a slot
· Note: PUSCH mapping is up to MIMO decision

Agreements:
· For information, the following cases are clarified:
· Case 1: PDCCH monitoring periodicity of 14 or more symbols
· Case 1-1: PDCCH monitoring on up to three OFDM symbols at the beginning of a slot
· Case 1-2: PDCCH monitoring on any span of up to 3 consecutive OFDM symbols of a slot
· For a given UE, all search space configurations are within the same span of 3 consecutive OFDM symbols in the slot
· Case 2: PDCCH monitoring periodicity of less than 14 symbols
· Note: this includes the PDCCH monitoring of up to three OFDM symbols at the beginning of a slot
· The numbers in bracket in the following table can be further adjusted but not to be increased
· X<=16, Y<=8
· FFS whether or not to have case 2’, where the values of X and/or Y can be smaller than case 2
	Max no. of PDCCH BDs per slot
	SCS

	
	15kHz
	30kHz
	60kHz
	120kHz

	Case 1-1
	44
	36
	22
	20

	Case 1-2
	[44]
	
	
	-

	Case 2
	[44+X]
	[36+Y]
	[22+Y]
	[20]



Working assumption:
· For PDCCH monitoring for receiving RMSI, the number of PDCCH candidates are following:
· 4 candidates for AL = 4 
· 2 candidates for AL = 8
· DCI size for RMSI scheduling and DCI size for OSI scheduling are the same
· FFS: Paging and fallback

Conclusion:
· RAN1 common understanding is that the PDCCH channel estimation complexity is not negligible at least in some cases.
· FFS: Possible solutions to resolve the channel estimation complexity issue together with the impact on PDCCH blocking probability
· Opt.1: Define the limits of “the number of CCEs for PDCCH channel estimation which refers to the union of the sets of CCEs for PDCCH candidates”
· Note: the overlapped CCEs associated with different CORESETs are counted separately.
· FFS: CCEs for the same precoder-granularity are counted as one channel estimation
· FFS: whether/how to handle the variation on the actual number of CCEs for PDCCH channel estimation and BDs over time
· Application of overbooking is considered
· Strive for not having specific UE capability to report the maximum number of CCEs for PDCCH channel estimation.
· Study the solutions considering the cases 1-1, 1-2, 2, and 2’.
· Opt.2: Modify the hashing function
· Opt.3: Increase the size of the precoder granularity
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	Agreements:
· Adopt following text proposal for PDCCH scrambling (TS38.211 Section 7.3.2.3)
==
The scrambling sequence generator shall be initialized with

where

-	 equals the higher-layer parameter Control-scrambling-Identity if configured and RNTI is equal to C-RNTI,  otherwise, and
-	 is C-RNTI for PDCCH in USS, while is 0 for PDCCH in CSS.
Companies can check whether the above agreements are consistent with previous coding discussion/agreements or not

Agreements:
· DM-RS sequence for PDCCH is initialized with an equation with at least symbol index, slot index, and the ID.
· FFS: further randomization to avoid consistent collisions over frames.
· DMRS sequence for PDCCH is generated per symbol.

Agreements:
· The TP in R1-1801278 for 38.211 is endorsed
· The last sentence is subject to editor’s refinement

Agreements:
· The maximum number of CORESETs per BWP per cell is 3
· For the 3rd CORESET, i.e., for p=2, Ap=39839.
· Confirm 10 as the maximum number of search space sets per BWP per cell.

Agreements:
· CORESET ID of the CORESET configured by PBCH is 0.
· Search space ID of the search space configured by PBCH is 0.


Agreements:
· A UE can be configured with a search space configuration by UE-specific RRC signaling which includes following:
· CORESET ID (range: 0-11, to indicate which CORESET the search space is mapped to)
· The search space can be associated with any CORESET configuration
· When the CORSET ID is UE-specifically configured to be 0, it is mapped to the one configured by PBCH
· Search space ID (range: 0-39)
· When the search space ID is UE-specifically configured to be 0, it is mapped to the one configured by PBCH

Agreements:
· DCI format 0_1 and 1_1 are monitored only in USS.
· DCI format 0_0 and 1_0 are monitored in CSS.
· DCI format 0_0 and 1_0 can be monitored in USS.
· They have the same DCI payload size.
· One of the following is configured by RRC signaling for the USS:
· Monitoring DCI format 0_1 and 1_1 only
· Monitoring DCI format 0_0 and 1_0 only

Agreements:
· NR supports a DCI format having the same size as the DCI format 1_0 to be used for scheduling RMSI/OSI, for Paging, and for random access.

Agreements:
· For each search space configuration configured by UE-specific RRC signaling, the UE is informed whether the search space configuration is CSS or USS, together with the following information, as part of the search space configuration:
· Which DCI format(s) to monitor
· For a CSS,
· DCI format 0_0 and DCI format 1_0
· In which case, the UE monitors the DCI format with CRC scrambled by C-RNTI, CS-RNTI (if configured), SP-CSI-RNTI (if configured), RA-RNTI, TC-RNTI, P-RNTI, SI-RNTI
· DCI format 2_0
· In which case, the UE monitors the DCI format with CRC scrambled by SFI-RNTI, and the SFI-related parameters SFI-PDCCH is provided as part of the search space configuration
· FFS: how to select one or two decoding candidates if the configured PDCCH candidates are larger than the value
· DCI format 2_1
· In which case, the UE monitors the DCI format with CRC scrambled by INT-RNTI, and the PI-related parameters Preemp-DL is provided as part of the search space configuration
· DCI format 2_2
· In which case, the UE monitors the DCI format with CRC scrambled by TPC-PUSCH-RNTI or TPC-PUCCH-RNTI
· DCI format 2_3
· In which case, the UE monitors the DCI format with CRC scrambled by TPC-SRS-RNTI
· Monitoring of multiple DCI formats can be configured for one CSS
· For USS,
· A UE monitors the DCI format with CRC scrambled by C-RNTI, CS-RNTI (if configured), TC-RNTI (if a certain condition is met), and SP-CSI-RNTI (if configured)
· Further discussion offline the association of the RNTIs with DCI formats 
· Monitoring of multiple DCI formats can be configured for one USS

Agreements:
· For a search space configuration, monitoring periodicity of slot(s) is updated as follows:
· For all SCS, {1, 2, 4, 5, 8, 10, 16, 20} slots
· For INT-RNTI, a subset of {1,2,4} slots is applied
· FFS: the case when concatenated semi-static DL/UL assignments is configured

Working assumption:
· At least for case 1-1 and case 1-2, all UE supports channel estimation capability for 48 CCEs for a given slot per scheduled cell
· FFS: cross-carrier scheduling
· FFS: wideband RS
· FFS: overbooking and/or nested structure
· FFS: exceptional case of CCE counting
· FFS: for case 2

Agreements
· For the following previous agreement, N=4
Agreements:
· For CA with up to N CCs, maximum number of PDCCH blind decodes per slot for a UE depends on the number of configured CCs.
· All UEs supporting CA with the same set of CCs supports the same maximum number of PDCCH blind decodes.
· No explicit UE capability signaling to inform the maximum number of PDCCH blind decodes is reported.
· For CA with more than N CCs, maximum number of PDCCH blind decodes for a UE depends on the explicit UE capability.
· All UEs supporting CA with the same set of CCs supports at least the same number of PDCCH blind decodes.
· FFS: the value of N (no more than 8).
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	Agreements:
· Adopt the following TP for 38.211, 7.4.1.1.1
=== Start ===
The pseudo-random sequence generator shall be initialized with
cinit=(217(14ns,f + l + 1)(2NID+1) + 2 NID) mod 231
Where l is the OFDM symbol number within the slot,  ns,f is the slot number within a frame, and
· NID{0, 1, …, 65535} is given by the higher-layer parameter PDCCH-DMRS-Scrambling-ID if provided NID=NIDcell  otherwise.
=== End ===

Conclusion:
· Regarding the issue of cyclic shift for PDCCH interleaver as discussed in Section 2 of R1-1803298:
· No spec update is necessary

Agreements:
· For RMSI CORESET, interleaved CCE-to-REG mapping with 
· REG-bundle size of 6
· R=2
· All RMSI CORESET configurations are with precoder granularity = REG-bundle size.

Agreements:
· To adopt the following TP (Section 7.3.2.3, 38.211)
=== Start ===
The scrambling sequence generator shall be initialized with


where
-	For a PDCCH in a UE-specific search space, nID{0, 1, …, 65535} equals the higher-layer parameter Control-scrambling-Identity if configured,

-	 otherwise


and where  is given by the C-RNTI for a PDCCH in a UE-specific search space if Control-scrambling-Identity is configured and  otherwise for a PDCCH in a common search space.
=== End ===

Agreements:
· If a PDCCH decoding candidate having a CCE overlapped, even partially, with the configured SSB, the UE is not required to monitor the PDCCH with the decoding candidate.

Agreements:
· To adopt the following TP for 38.211:
=== Start ===
[bookmark: _Toc500952726]7.3.2.5	Mapping to physical resources






[bookmark: _Hlk498433213]The UE shall assume the block of complex-valued symbols  to be scaled by a factor  and mapped to resource elements  not used for the associated PDCCH DMRS in increasing order of first , then , in the resource-element groups used for the monitored PDCCH. The antenna port  .
=== End ===

Agreements:
· To adopt the following TP for 7.4.1.3.2 of 38.211
=== Start ===
[bookmark: _Toc500952741]7.4.1.3.2	Mapping to physical resources


The UE shall assume the sequence  is mapped to resource elements  according to

where the following conditions are fulfilled
-	they are within the resource element groups constituting the PDCCH the UE attempts to decode if the higher-layer parameter CORESET-precoder-granularity equals CORESET-REG-bundle-size,
[bookmark: _Hlk498503459]-	all resource-element groups within the set of contiguous resource blocks in the CORESET where the UE attempts to decode the PDCCH if the higher-layer parameter CORESET-precoder-granularity equals the size of the CORESET in the frequency domain.
=== End ===

Agreements:
· Adopt following TP:
=== Start ===





For interleaved CCE-to-REG mapping, for  and  for  where  is configured by the higher-layer parameter CORESET-REG-bundle-size. The interleaver is defined by 



where  is given by the higher-layer parameter CORESET-interleaver-size and where


-	 is a function of for a PDCCH transmitted in a CORESET configured by the PBCH or RMSI 

-	 is a function of the higher-layer parameter CORESET-shift-index

Agreements:
· Confirm the value for Case 1-2. X=0 and Y=0 for Case 2. No consensus on additional Case 2’.
	Max no. of PDCCH BDs per slot
	SCS

	
	15kHz
	30kHz
	60kHz
	120kHz

	Case 1-1
	44
	36
	22
	20

	Case 1-2
	[44]
	
	
	-

	Case 2
	[44+X]
	[36+Y]
	[22+Y]
	[20]



Agreements:
· To adopt the TP for TS38.213 Section 10.1
· Also add one sentence in the spec saying “when the number of REGs is not sufficient for a given aggregation level, the UE is not required to monitor candidates of the given aggregation level”
· Up to spec editor for final wording
=== Start ===
Table 10.1-1: CCE aggregation levels and max number of candidates per CCE aggregation level for Type0/Type0A/Type2-PDCCH common search space
	CCE Aggregation Level
	Number of Candidates

	4
	4

	8
	2

	16
	1


=== End ===

Agreements:
· The number of CCEs for PDCCH channel estimation which refers to the union of the sets of CCEs for PDCCH candidates to be monitored, regardless of which REG-bundle size or precoder granularity.
· Overlapped CCEs associated with different CORESETs are counted separately.
· Overlapped CCEs associated with different PDCCH starting symbols with the same or different search space sets with the same CORESET are counted separately.
· Overlapped CCEs associated with same or different search space sets with the same PDCCH starting symbol associated with the same CORESET are counted one.
· Note: in the above, the overlapping CCEs for candidates for a given search space set with different starting symbols are assumed to be supported.

Agreements:
· Change Y_{p, kp} to Y_{p, ns,f }  in the search space hashing function in subclause 10.1 of 38.213, where the index ns,f  is the slot number.
· (Working assumption) The reset of the update is per radio frame

Agreements:
· The UE capability signaling for PDCCH BDs in CA is integer value from {4, …, 16}.
· Discuss further whether or not to restrict the combination of the number of CCs that a UE can support vs. the number of PDCCH BDs indicated via UE capability signalling

Agreements:
· Mp,maxL is Mp,s,maxL  which is the maximum number of PDCCH candidates for the given aggregation level L across all serving cells for the given search space set s for the given CORESET p

Agreements:
· Specify PDCCH candidate mapping rules. 
· PDCCH candidates are mapped to search-space-sets until either or both limit(s) of (number of blind decodes, CCEs for channel estimation) is/are met at least with the following rule
· SS type order, e.g. CSS  before USS 
· FFS: further rule within a search space set/type

Agreements:
· Confirm the following working assumption, with updates:
· At least for case 1-1 and case 1-2, all UE supports channel estimation capability for following numbers of 48 CCEs for a given slot per scheduled cell
· 56 CCEs for SCS = 15kHz and 30kHz
· 48 CCEs for SCS = 60kHz
· 32 CCEs for SCS = 120kHz
· FFS: cross-carrier scheduling
· FFS: wideband RS
· FFS: overbooking and/or nested structure
· FFS: exceptional case of CCE counting
· FFS: for case 2

Agreements: 
· Adopt following TP (38.213)
=== Start ===
A UE determines a PDCCH monitoring occasion from the PDCCH monitoring periodicity, the PDCCH monitoring offset, and the PDCCH monitoring pattern within a slot. For the search space set s in the control resource set p, the UE monitors PDCCH in a slot where  is satisfied, with nf being the frame number. 
=== End ===
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	Agreements:
· NW and UE maintain the same understanding on SSB/CORESET#0/SS#0 in connected_mode at least for non-broadcast PDCCH
· Solutions FFS
· For the broadcast PDCCH, it is up to UE which common search space to monitor based on which SSB in both connected, in-active, and idle modes
· Unicast PDSCH can be scheduled by a DCI associated with the CORESET #0

Agreements:
· The size of DCI 1_1 is the same (by zero-padding when necessary) across CORESETs of a BWP of a serving cell 

Agreements:
· For WB RS CORESET, the UE is expected to be configured with the CORESET only with the following possibilities:
· Up to 4 clusters, each cluster consisting of contiguous RBs.
· It is clarified that the counting rule of CCE for channel estimation is the same between NB RS CORESET and WB RS CORESET, which implies following:
· The number of CCEs for channel estimation in case of WB RS CORESET is counted as the union of the sets of CCEs for PDCCH candidates to be monitored and hence BW of the WB RS CORESET is not restricted by CCE limit for channel estimation.
· Note: it is up to RAN4 whether UE may perform channel estimation within a BW smaller than the maximum number of contiguous RBs within the WB RS CORESET

Agreements:
· For Rel.15 December 2017 version of Case 2, number of CCEs for channel estimation per slot is {56, 56, 48, 32} CCEs for SCS {15kHz, 30kHz, 60kHz, 120kHz}

Agreements:
· UE is not expected to be configured with PDCCH monitoring in CSS(s) for more than what UE can monitor in terms of numbers of BDs/CCEs

Agreements:
· Following working assumption is made:
· For a UE supporting CA with up to X DL-CCs with the same numerology with X <= 4, maximum number of PDCCH blind decodes per slot the UE shall support is X*M, and;
· For a UE supporting CA with up to Y DL-CCs with the same numerology Y > 4, maximum number of PDCCH blind decodes per slot the UE shall support is y*M, where;
· M = {44, 36, 22, 20} for SCS = {15kHz, 30kHz, 60kHz, 120kHz}
· y is an integer from {4, …, 16} and is reported as UE capability to the network.
· For a UE supporting CA with up to X DL-CCs with the same numerology with X <= 4, maximum number of CCEs for channel estimation per slot the UE shall support is X*N, and;
· For a UE supporting CA with up to Y DL-CCs with the same numerology with Y > 4, maximum number of CCEs for channel estimation per slot the UE shall support is y*N, where;
· N = {56, 56, 48, 32} for SCS = {15kHz, 30kHz, 60kHz, 120kHz}
· y is an integer from {4, …, 16} and is reported as UE capability to the network.

Agreements:
· The working assumption as part of the agreements below is confirmed:
· Change Y_{p, kp} to Y_{p, ns,f }  in the search space hashing function in subclause 10.1 of 38.213, where the index ns,f  is the slot number.
· (Working assumption) The reset of the update is per radio frame
Agreements:
· A UE is not expected to be configured to monitor PDCCH across a slot boundary.

Working assumption:
· For a common search space configured with RMSI-PDCCH-Config, osi-searchSpace, paging-searchSpace, and ra-searchSpace, DCI format 0_0/1_0 with C-RNTI is monitored in non-DRX occasions after C-RNTI is available.
· For a common search space configured with RMSI-PDCCH-Config, osi-searchSpace, paging-searchSpace, and ra-searchSpace, DCI format 0_0/1_0 with CS-RNTI is monitored in non-DRX occasions after CS-RNTI is available.

Agreements:
· Following is to be clarified in 213:
· Type0-CSS is configured by RMSI-PDCCH-Config provided by MIB or is configured by searchSpace-SIB1 provided by PDCCH-ConfigCommon
· Type0A-CSS is configured by searchSpace-OSI provided by PDCCH-ConfigCommon
· Type1-CSS is configured by ra-SearchSpace provided by PDCCH-ConfigCommon
· Type2-CSS is configured by pagingSearchSpace provided by PDCCH-ConfigCommon
· Type3-CSS is configured by a SearchSpace with the searchSpaceType “common” provided by PDCCH-Config

Working assumption:
· At least for Case 1-1 and Case 1-2, map all candidates of USS  search-space-set with lower SS set ID before candidates of USS with higher ID 
· If all candidates in a SS set can’t be mapped, any candidates in the SS set and in any subsequent SS sets are dropped (not mapped)
· Case 2 FFS 




RAN1#93
	Agreements:
· To adopt the TP to 7.3.2.2 of 38.211
For both interleaved and non-interleaved mapping, the UE may assume 
-	the same precoding being used within a REG bundle if the higher-layer parameter precoderGranularity equals sameAsREG-bundle
[bookmark: _Hlk498503446]-	the same precoding being used across the all resource-element groups within the set of contiguous resource blocks in the CORESET if the higher-layer parameter precoderGranularity equals allContiguousRBs

Agreements:
· To adop the TP to 7.4.1.3.2 of 38.211
-	subcarrier 0 of the lowest-numbered resource block in the CORESET if the CORESET is configured by the PBCH or SIB1,

Agreements:
· To adopt the TP to 10.1 of 38.213:

an indication for a presence or absence of a transmission configuration indication (TCI) field forDCI format 1_1 transmitted by a PDCCH in control resource set , by higher layer parameter TCI-PresentInDCI

Agreements:
Confirm the following working assumptions with updates:
· At least for Dec. Drop, Case 1-1 and Case 1-2, map all candidates of USS search-space-set with lower SS set ID before candidates of USS with higher ID 
· If all candidates in a SS set can’t be mapped, any candidates in the SS set and in any subsequent SS sets are dropped (not mapped)
· Case 2 FFS

Agreements:
· For following, regardless of whether one or more numerologies, the limit of BDs/CCEs per CC per slot is equal to the limit of BDs/CCEs for non-CA case.
· Self-scheduling with up to 4 DL-CCs
· Self-scheduling with up to T DL-CCs where the UE reports BD capability of y >= T
· y is integer from (4, …, 16)
· T is integer from (1, .., 16)
· For cross-carrier scheduling where the scheduling CC and all the CCs schedulable by the scheduling CC have the same numerology and the number of DL-CCs is up to 4 or with up to T DL-CCs where the UE reports BD capability of y >= T, the limit of BDs/CCEs of the scheduling CC per slot is (the number of CCs schedulable by the scheduling CC) x (the limit of BDs/CCEs for non-CA case)
· Note: this is inline with the previous agreements at RAN1#92bis meeting

Agreements:
· For self-scheduling with the same numerology or different numerologies, and the number of DL-CCs is <= 4 or with up to T DL-CCs where the UE reports BD capability of y >= T, network ensures the number of BDs/CCEs on any SCell does not exceed the non-CA limit. 

Agreements:
· For self-scheduling with same numerology, and the number of DL-CCs is more than 4 and with up to T DL-CCs where the UE reports BD capability of y < T, the limit of BDs/CCEs per CC per slot is
· The total number of BDs/CCEs across CCs is based on UE BD capability. It can be split across CCs, subject to the non-CA limit on each CC.
· For SCell, NW ensures no overbooking based on non-CA case occurs.

Agreements:
· For UE BD capability reporting y = integer(4, …, 16), at least for self-scheduling,
· For UE not supporting CA with different numerologies, the reported value equally applies to all numerologies
· (Working assumption) For UE supporting CA with different numerologies, 
· When the UE is configured with CA with the same numerology, the reported value applies
· When the UE is configured with CA with different numerologies, the reported value applies to each set of DL-CCs with the same numerology, i.e.:
· If a UE is configured with DL-CCs of X0, X1, X2, X3, where Xi denotes the number of DL-CCs with the numerology i, the limit total number of (BDs or CCEs) for the DL-CCs with the numerology i is given by Floor{Xi / (X0 + X1 + X2 + X3) * (Mi or Ni) * y} per slot of the numerology i
· Where Mi and Ni represent the number of BDs and CCEs per slot specified for non-CA case, respectively
· Note: some of the values of Xi may be zero depending on the CA configuration
· For each CC, the non-CA limit still applies
· FFS the impact of BWP, if any

Agreements:
· TC-RNTI is not monitored on USS

Agreements:
· To adopt the following TP to 10.1 of 38.213:






If, for a search space set , a CCE aggregation level , and a control resource set , any CCE index for a second PDCCH candidate   overlaps with any CCE index for a first PDCCH candidate with index , where the PDCCH candidates are indexed in ascending order of a respective first CCE index , the UE is not expected to monitor the second PDCCH candidate with index

Agreements:
· For a given SS set or across SS sets, the UE is not expected to be configured with PDCCH monitoring occasion/periodicity causing partial time-domain overlapping for the same CORESET.
· Partial-overlapping in time-domain for the same CORESET means the case of that the separation between two monitoring occasions is smaller than the CORESET duration but greater than 0.

Conclusion:
· It is understood that configuration of cross-carrier scheduling for a CC is UE-specific, i.e., applicable to all USS sets containing 0-1/1-1 configured on the active DL BWP of the scheduling cell enabled with cross-carrier scheduling with CIF.

Agreements:
· To reply LS in R1-1807732
· Regarding RAN2 agreements 1 & 2
· Agree to the answer in red on slide 4 of R1-1807838, with one update
· “contains the CORESET#0…”
· “as long as the CORESET#0…”
· Regarding RAN2 agreements 3a
· Answer: this is only for CSS configurations
· For other RAN2 agreements, no comments from RAN1

Agreements:
· PDCCH with CRC scrambled by C-RNTI and CS-RNTI are not monitored on Type3-CSS on SCell
· When a UE is configured with cross-carrier scheduling and CS-RNTI for a CC, the UE monitors DCI format(s) 0_1 and/or 1_1 with CIF with CRC scrambled by CS-RNTI
· For CS-RNTI, the CIF field is used to indicate cross-carrier activation of SPS/configured grant Type2

Agreements:
Update previous agreements as follows:
· NW and UE maintain the same understanding on SSB/CORESET#0/SS#0 in connected_mode at least for non-broadcast PDCCH and for broadcast PDCCH
· Solutions FFS
· For the broadcast PDCCH, it is up to UE which common search space to monitor based on which SSB in both connected, in-active, and idle modes
· Unicast PDSCH can be scheduled by a DCI associated with the CORESET #0

Agreements:
· Clarify the agreements at RAN1#91 as follows:
· Case 1: PDCCH monitoring of all SS sets that are monitored in a slot occurs within 3 consecutive OFDM symbols that have fixed positions in each slot periodicity of 14 or more symbols
· Case 1-1: PDCCH monitoring on up to three OFDM symbols at the beginning of a slot
· Case 1-2: PDCCH monitoring on any span of up to 3 consecutive OFDM symbols of a slot
· For a given UE, all search space configurations are within the same span of 3 consecutive OFDM symbols in the slot
· Case 2: PDCCH monitoring other than Case 1periodicity of less than 14 symbols
· Note: this includes the PDCCH monitoring of up to three OFDM symbols at the beginning of a slot

Agreements:
· For self-scheduling with different numerologies, and the number of DL-CCs is more than 4 and with up to T DL-CCs where the UE reports BD capability of y < T, the limit of BDs/CCEs per CC per slot is
· (Working assumption) The total number of BDs/CCEs across CCs per numerology is based on UE BD capability. It can be split across CCs for the given numerology, subject to the non-CA limit on each CC.
· If a UE is configured with DL-CCs of X0, X1, X2, X3, where Xi denotes the number of DL-CCs with the numerology i, the limit of (BDs or CCEs) for the DL-CCs with the numerology i is given by Floor{Xi / (X0 + X1 + X2 + X3) * (Mi or Ni) * y} per slot of the numerology i
· For SCell, NW ensures no overbooking based on non-CA case occurs

Agreements:
· For clarification on association b/w CORESET and A0/A1/A2, select one option from the following.
· For a CORESET with ControlResourceSetId, the corresponding Ap that is used in the PDCCH hashing is determined by p = ControlResourceSetId modulo 3.

Agreements:
· The TP in R1-1807901 is endorsed



RAN1#94
	Conclusion:
· It is understood that the parameter “duration” in the search space configuration is applicable to any CSS configurations.

Agreements:
· PDCCH BD/CCE counting is only based on the configured PDCCH decoding candidates (i.e., irrespective of whether or not a PDCCH decoding candidate is dropped, e.g., due to collision with other channels/signals)
· Check further offline on potential spec impact

Agreements:
· In 38.213 Section 11.1.1, change log2(maxSFIindex) to max(log2(maxSFIindex+1), 1) when computing the SFI field length.

Conclusion:
· No new RRC signaling for TCI-state configuration for the CORESET#0 is introduced.
· No new MAC-CE for TCI-state indication for the CORESET#0 is introduced.
· FFS: Whether the existing RRC configuration and/or existing MAC-CE field can be used to configure/indicate dedicated TCI-state or SSB index for the CORESET#0
· FFS: Whether/how to support BFR for the CORESET#0

Agreements:
·  From RAN1 perspective, the parameters monitoringPeriodicity and nrofPDCCH-Candidates under dci-Format2-3 in the RRC IE SearchSpace have no use. It is up to RAN2 to delete or disable these two parameters
· Note: No RAN1 spec impact is expected
· Send LS to RAN2 about the agreements – R1-1809856, which is approved, and final LS in R1-1809966

Agreements:
RAN1#93 agreements are updated as follows (to cover Case 5):
· For self-scheduling with same numerology or for cross-carrier scheduling with the same numerology for all the DL serving cells, and the number of DL-CCs is more than 4 and with up to T DL-CCs where the UE reports BD capability of y < T, the limit of BDs/CCEs per CC per slot is
· The total number of BDs/CCEs across CCs is based on UE BD capability. It can be split across CCs, subject to the non-CA limit on each CC.
· For SCell, NW ensures no overbooking based on non-CA case occurs. For cross-carrier scheduling, BDs/CCEs overlapped across DL serving cells are independently counted (i.e., counted per serving cell).

Agreements:
· Adopt following TP for TS 38.213 Section 10.
If the UE is configured with a SCG, the UE shall apply the procedures described in this clause for both MCG and SCG except for PDCCH monitoring for Type0/0A/2-PDCCH common search spaces, in which case the UE is not required to apply the procedures in this clause for SCG.

Agreements:
· Adopt following TP for TS38.211 Subclause 7.4.1.3.2.
The reference point for k is 
· subcarrier 0 of the lowest-numbered resource block in the CORESET if the CORESET is configured by the PBCH or by the controlResourceSetZero in the PDCCH-ConfigCommon SIB1,
· subcarrier 0 in common resource block 0 otherwise

Agreements:
· To adopt the following TP to 38.213:
10	UE procedure for receiving control information
[…]
If consistent control information is not detected in a PDCCH, the PDCCH is discarded.
[…]

Agreements:
· The TP at the end of Section 3.5 in R1-1809855 is endorsed

Conclusion:
· At least for self-scheduling and for cross-carrier scheduling with the same numerology for all the DL serving cells, total number of CCEs or BDs corresponding to the remaining PDCCH candidates after PDCCH candidates are dropped based on the non-CA limit for the PCell (PSCell) and the configured PDCCH candidates for SCells is guaranteed by network to be no more than the CA limit.

Agreements:
· To adopt the following TP to TS 38.213 Section 10 (subject to Edtior’s refining of wording):
If the higher layer parameter monitoringSymbolsWithinSlot indicates to a UE only one PDCCH monitoring occasion within a slot to monitor PDCCH of all search space sets on a span of up to 3 consecutive OFDM symbols at the same position in every slot, the UE does not expect to be configured with a PDCCH subcarrier spacing other than 15 kHz for the corresponding search space set [image: ] if the control resource set  associated with the search space if the span includes at least one symbol after the third symbol of the in any slot. 

Agreements:
· Send LS to RAN2:
· RAN1 is discussing how the UE knows the number of PDCCH candidates for each scheduled cell in case of cross-carrier scheduling. RAN1’s understanding is that:
· Without ASN.1 signaling change with possible field description updates:
· Search space with ID#s configuration configured on a BWP of a scheduled cell is used to determine the number of PDCCH candidate(s) for each aggregation level monitored in a search space with ID#s of a BWP of the scheduling cell for the BWP of the scheduled cell
· Otherwise, RAN1 would like to know whether it is possible to realize previous RAN1 conclusion by modifying the ASN.1, e.g., update of crossCarrierSchedulingConfig, PDCCH-Config, SearchSpace, etc. 
· If not possible, RAN1 will discuss further on how to handle.
· In the LS, will include the previous RAN1 conclusion accordingly. Draft LS in R1-1809968, which is approved with final LS in R1-1810009

Conclusion:
· The following is RAN1’s common understanding (no spec impact):
· For initial DL BWP of the PCell, PDCCH-ConfigCommon is provided by SIB1, and for other DL BWPs, PDCCH-ConfigCommon is provided by dedicated RRC signaling. For a SCell, PDCCH-ConfigCommon for any DL BWP is provided by dedicated RRC signalling. Then, PDCCH-ConfigCommon other than the initial DL BWP can be different from the PDCCH-ConfigCommon provided by SIB1. However, PDCCH-ConfigCommon has a description “The IE PDCCH-ConfigCommon is used to configure cell specific PDCCH parameters provided in SIB as well as during handover and PSCell/SCell addition”. RAN1 view is that the PDCCH-ConfigCommon can be provided by dedicated RRC signalling also for each DL BWP of any cell including the PCell.
· searchSpaceSIB1, searchSpaceOtherSystemInformation, paging-SeachSpace, and ra-SeachSpace can be associated with controlResourceSetZero or commonControlResourceSet in the PDCCH-ConfigCommon, or can be associated with controlResourceSet configured in the PDCCH-Config. However, the current description of commonControlResourceSet does not allow association to the searchSpaceSIB1, searchSpaceOtherSystemInformation, and paging-SeachSpace. Moreover, it is not clear whether searchSpaceSIB1, searchSpaceOtherSystemInformation, paging-SeachSpace, and ra-SeachSpace can be associate with controlResourceSet in the PDCCH-Config. RAN1’s understanding is that these are possible.
· After RRC connection setup, UE monitors common search space(s) based on the search space configuration(s) provided by PDCCH-ConfigCommon (which are Type0/0A/1/2-PDCCH common search spaces) and by PDCCH-Config (which is Type3 PDCCH-common search space).
· If a UE is configured to monitor DCI format 0_0/1_0 in a CSS in the SearchSpace of the PDCCH-Config on the PCell, the UE monitors all the RNTIs that UE is configured to monitor, based on the SearchSpace configuration.
Send an LS to RAN2 regarding the first and the second sub-bullets above – R1-1809969, which is approved with update “review if the above”, with final LS in R1-1810010

R1-1809970 	Draft reply LS on PDCCH common search space configurations	NTTDCM
Which is approved (by accepting all change marks). Final LS in R1-1809971

Search space related agreements from initial-access:
Agreements:
· If a UE is not provided higher layer parameter searchSpaceOtherSystemInformation for Type0A-PDCCH common search space set, the UE determines the Type0A-PDCCH common search space set as the same as Type0-PDCCH common search space set (i.e., default Type0A-PDCCH common search space set). 
· If a UE is not provided higher layer parameter pagingSearchSpace for Type2-PDCCH common search space set, the UE determines the Type2-PDCCH common search space set as the same as Type0-PDCCH common search space set (i.e., default Type2-PDCCH common search space set). 
· Separate default Type0A-PDCCH common search space set is not needed. 
· Separate default Type2-PDCCH common search space set is not needed. 
· Note: the above 2 sub-bullets have no spec impact

Agreements:
Regarding the issues related to RAN2 LS in R1-1808172:
· It is RAN1 understanding that the Paging Frame (PF) is a starting point for the first PO (defined by ‘S’ valid PDCCH monitoring occasions). In addition, the concatenated POs corresponding to one PF can overlap into the next radio frame(s) and/or next PF(s). Based on this understanding, RAN1 has the following questions:
· Is the first PDCCH monitoring occasion of the first PO of a PF starting from the starting location of the pagingSearchSpace in that frame?
· RAN1 would like to understand the motivation of introducing PF_offset? Is it intended to avoid overlapping such as to avoid the collision of valid PDCCH monitoring occasion and e.g. SSB transmission.
· Within the UE PO for the non-default association, RAN1 is considering the valid PDCCH monitoring occasion associated to which SSB index to limit the UE monitoring time. 
· RAN1 is also discussing if paging PDSCH resource allocation impacts the validity of paging PDCCH monitoring occasion. 
Draft LS in R1-1809959, which is approved (updating “RAN2 answers” to “RAN2 to answer”). Final LS in R1-1809965

Search space related agreements from random-access:
Agreements:
· To adopt the following TP to 38.213, Section 10.1:
For single cell operation or for operation with carrier aggregation in a same frequency band, a UE is not expected to monitor a PDCCH for Type0/0A/2/3-PDCCH common search space, if the SS/PBCH block or the CSI-RS the UE selects for PRACH association, as described in Subclause 8.1, does not have same QCL-TypeD [6, TS 38.214] with a DM-RS for monitoring the PDCCH for Type0/0A/2/3-PDCCH common search space, and if the reception of the PDCCH or PDSCH scrambled by the RNTIs associated for Type0/0A/2/3-PDCCH common search space overlapped with PDCCH or PDSCH scrambled by the RNTIs associated with Type1-PDCCH common search space in at least one symbol.

Agreements:
· Adopt the following TP to Section 8.2 of 38.213 (change shown in red color)
-----------------------------------------------------------------------------------------------------------------------------------------
If a UE detects a DCI format 1_0 with the CRC scrambled by the corresponding RA-RNTI and receives the corresponding PDSCH that includes the DL-SCH transport block, the UE may assume same DM-RS antenna port quasi co-location properties, as described in [6, 38.214], as for a SS/PBCH block or a CSI-RS resource the UE used for PRACH association as described in Subclause 8.1, regardless of whether or not the higher layer parameter TCI-StatesPDCCH is provided for the CORESET where the PDCCH is received. If the UE attempts to detect the DCI format 1_0 with CRC scrambled by the corresponding RA-RNTI in response to a PRACH transmission initiated by a PDCCH order that triggers non-contention based random access procedure, the UE may assume that the PDCCH and the PDCCH order have same DM-RS antenna port quasi co-location properties.
-----------------------------------------------------------------------------------------------------------------------------------------

Search space related agreements from beam management:
Agreement
Concerning the questions in RAN2 LS (R1-1808166) on BFR
Question 1: After UE sending PRACH for contention-free BFR, does the UE continue monitoring PDCCH candidates in configured search spaces monitored before PRACH, in addition to the search space indicated by recoverySearchSpaceId?
· RAN1 repsonse: Yes, all configured search spaces before dedicated BFR PRACH transmission for BFR are monitored
Question 2: If the answer to Question 1 is “Yes”, is the BFR RACH procedure considered successfully completed only if PDCCH is received in search space indicated by recoverySearchSpaceId?
· RAN1 repsonse: Yes, only when a PDCCH transmission addressed to C-RNTI is received on the search space indicated by higher layer parameter recovoerySearchSpaceId, i.e., SS-BFR, UE considers a contention-free BFR procedure is successfully terminated
Response LS to RAN2 is endorsed in R1-1809887

Agreement
When TCIpresentinDCI is enabled, the TCI field in DCI in the scheduling CC points to the activated TCI states in the scheduled CC/BWP

Agreement
The indicated TCI should be based on the candidate TCI states in the slot with the scheduled PDSCH
· Applies for single slot PDSCH

For RAN1#94bis:
Companies are encouraged to check whether the existing radio resource control element ControlResourceSet could be used to configure TCI state for CORESET #0 or not 

Search space related agreements from DL/UL scheduling and HARQ procedure:
Working assumption: 
· The UE is not required to store more than 16 scheduling DCI for PDSCH on a given cell, among all scheduling DCI received prior and up to the current slot
· FFS the applicability to broadcast PDSCH or not
· FFS the applicability to activation/deactivation DCI
· The UE is not required to store more than 16 scheduling DCI for PUSCH on a given cell, among all scheduling DCI received prior and up to the current slot

Search space related agreements from BWP:
Agreements:
· Issue #1: In case multiplexing pattern 2 or 3 is used for the initial DL BWP, for an active DL BWP that overlaps with the initial DL BWP but not with the SS/PBCH block associated to the initial DL BWP, is it possible for the UE to:
· Question #1a: Perform BM based on the SS/PBCH block associated to the initial DL BWP?
· Answer: No, a UE is not expected to perform BM based on the SS/PBCH block outside the active DL BWP. Note that the scenario can be supported with appropriate CSI-RS configuration.
· Question #1b: Perform BFD based on the SS/PBCH block associated to the initial DL BWP?
· Answer: No, a UE is not expected to perform BFD based on the SS/PBCH block outside the active DL BWP. Note that the scenario can be supported with appropriate CSI-RS configuration.
· Question #1c: Perform RLM based on the SS/PBCH block associated to the initial DL BWP?
· Answer: No, a UE is not expected to perform RLM based on the SS/PBCH block outside the active DL BWP. Note that the scenario can be supported with appropriate CSI-RS configuration.
· Question #1d: Monitor the SS/PBCH block associated to the initial DL BWP to receive broadcast SI / paging based on CORESET#0 and searchspace#0? (assuming the same SCS is used in the active BWP as that of initial BWP)
· Answer: No, a UE is not expected to monitor the SS/PBCH block outside the active DL BWP and associated to the initial DL BWP to receive broadcast SI / paging based on CORESET#0 and searchspace#0.
· Issue #2: For an active DL BWP that overlaps with neither the initial DL BWP nor with the SS/PBCH block associated to the initial DL BWP (from now on: "non-overlapping" active DL BWP), RAN2 understands that additional CORESET/search space(s) need to be configured in the active DL BWP to provide SI broadcast and paging to a connected UE. What is not clear is whether an SS/PBCH block necessarily needs to be associated to the additional CORESET/search space(s) and, specifically, if a UE needs to monitor such SS/PBCH block.
· Question #2a: In a "non-overlapping" active DL BWP, does a UE necessarily need to monitor an SS/PBCH block associated to the additional CORESET/search space to be able to receive SI broadcast? If yes, could this be the SS/PBCH block associated to the initial DL BWP? And under which conditions, if any, could the UE monitor it for this purpose?
· Answer: No, a UE does not necessarily need to monitor an SS/PBCH block associated to the additional CORESET/search space to be able to receive SI broadcast. The UE can be configured with TCI states for the additional CORESET/search space to enable SI broadcast reception.
· Question #2b: In a "non-overlapping" active DL BWP, does a UE necessarily need to monitor an SS/PBCH block associated to the additional CORESET/search space to be able to receive paging? If yes, could this be the SS/PBCH block associated to the initial DL BWP? And under which conditions, if any, could the UE monitor it for this purpose?
· Answer: No, a UE does not necessarily need to monitor an SS/PBCH block associated to the additional CORESET/search space to be able to receive paging. The UE can be configured with TCI states for the additional CORESET/search space to enable paging reception.

Agreements:
· Modify the agreements in RAN1#92bis as follows.
· When monitoring for DCI in a BWP, the size of DCI format 0-0/1-0 is given by
· For format 0-0/1-0 (regardless of RNTI) in CSS, the size is given by the initial DL BWPCORESET#0
· For format 0-0/1-0 in USS, the size is given by the active BWP as long as the DCI size budget is fulfilled
· Otherwise, for format 0-0/1-0, the size is given by the initial DL BWPCORESET#0
· For DCI format 1-0 in CSS with P-RNTI, SI-RNTI, RA-RNTI, C-RNTI, CS-RNTI, or TC-RNTI:
· the RB numbering for the scheduled PDSCH starts from the lowest RB in the CORESET the DCI is received in
· the maximum number of RBs possible to indicate in the DCI is given by the size of the initial DL BWPCORESET#0.
· Payload sizes for 2-2 and 2-3 are padded (if needed) to match the size of formats 0-0/1-0 as defined by the initial BWP in CSS
· Modify the agreements in RAN1#91 as follows if Option #2 is supported in PCell
· CORESET configured by RMSI is confined within the initial DL BWPthe bandwidth of CORESET#0
· For PCell, the initial DL BWP can be configured in SIB1 to be the same as or different with the initial DL BWP as initially defined by CORESET#0
· The initial DL BWP configured in SIB1 includes the bandwidth of CORESET#0
· If the initial DL BWP configured by SIB1 is different with the initial DL BWP as initially defined by CORESET#0, the configuration of the initial DL BWP configured by SIB1 is applicable after the initial access
· For PSCell and SCell, the initial DL BWP of a cell can be configured to be the same as or different with the initial DL BWP as defined by CORESET#0 of the cell
· The initial DL BWP of a cell includes the bandwidth of CORESET#0 of the cell
· Note: RAN1 assumes that the above agreements related to PCell, PSCell and SCell have no RAN1 specification impact and will be captured in RAN2 specs
· Send LS to RAN2 to ask RAN2 to capture the above agreements related to PCell, PSCell and SCell in RAN2 specs, draft LS in R1-1810000, which is approved with final LS in R1-1810002

Agreements:
Update the following agreement as follows:
· When a PDCCH candidate collides with any RB-level resource (RateMatchPattern) configured without controlResourceSetId, where PDSCH is semi-statically not mapped, as described in TS38.214 Section 5.1.4.1 then 
· The UE is not required to monitor the PDCCH candidate overlapping with the resource even only by one RE
· Note: the current spec already reflects the above updated agreements

Agreements:
· To adopt the following TP to 5.1.4 of 38.214:
within a BWP, a frequency domain resource of a CORESET with controlResourceSetId and time domain resource determined by the higher layer parameters monitoringSlotPeriodicityAndOffset, duration and monitoringSymbolsWithinSlot of search-space-sets configured by SearchSpace and time domain resource of search-space-set zero configured by pdcch-ConfigSIB1 or searchSpaceZero associated with the CORESET with controlResourceSetId as well as CORESET duration configured by ControlResourceSet with controlResourceSetId. This resource not available for PDSCH can be included in one or two groups of resource sets (higher layer parameters rateMatchPatternGroup1 and rateMatchPatternGroup2).

Agreements:
· To adopt the following TP to 5.1.4.1 of 38.214:
If a PDSCH scheduled by a PDCCH would overlap with resources in the CORESET containing the PDCCH, the resources corresponding to a union of the detected PDCCH that scheduled the PDSCH and associated PDCCH DM-RS are not available for the PDSCH. When precoderGranularity configured in a CORESET where the PDCCH was detected is equal to allContiguousRBs, the associated PDCCH DMRS are DMRS in all REGs of the CORESET. Otherwise, the associated DMRS are the DMRS in REGs of the PDCCH.  





RAN1#94bis
	Agreements:
· For cross-carrier scheduling with the same numerology between scheduling cell and scheduled cell(s) but different numerologies between scheduling cell(s), and the number of DL-CCs is up to 4 or with up to T DL-CCs where the UE reports BD capability of y >= T, the limit of BDs/CCEs per scheduling CC per slot is (the number of CCs schedulable by the scheduling CC) x (the limit of BDs/CCEs for non-CA case)
· For cross-carrier scheduling with the same numerology between scheduling cell and scheduled cell(s) but different numerologies between scheduling cell(s), and the number of DL-CCs is more than 4 and with up to T DL-CCs where the UE reports BD capability of y < T, the limit of BDs/CCEs per numerology per slot is Floor{Xi / (X0 + X1 + X2 + X3) * (Mi or Ni) * y)}, where;
· Xi (i=0, 1, 2, 3) denotes the number of DL-CCs per numerology i
· Mi and Ni denote the number of BDs and CCEs per slot specified for non-CA case for numerology i, respectively
· Discuss further offline per CC limit for the above two cases – revisit in RAN1#95
· Take into account the number of search spaces (i.e., up to 10 per BWP in RAN1 spec)
· Especially for cross-carrier scheduling.

Conclusion:
· It is re-confirmed that a UE is not expected to decode for a DCI format with CRC scrambled by SI/P/RA-RNTI in CSS Type-3 
· Note: the above is already captured in RAN1 specs.
· Send an LS to RAN2 to update RRC spec by removing the relevant text regarding PDCCH monitoring (to provide the actual TP to 38.331), R1-1811925, which is approved (by removing the yellow highlight), and final LS in R1-18119698

Agreements:
· For the CORESET#0 configured by MIB or by SIB1, only NCP is used.
· Editor will capture the agreement.

Agreements:
· Note: Previously it was agreed that for IDLE/INACTIVE state, if Type-0/0A/2-CSS is SS#0, the UE monitors the common search space on the PDCCH monitoring occasions determined based on the association between an SSB index and PDCCH monitoring occasions according to Section 13 of TS38.213 (which is called default association).
· Note: Previously it was agreed that IDLE/INACTIVE state, if Type-0A/2-CSS is other than SS#0, the UE monitors the common search space on the PDCCH monitoring occasions determined based on the association between an actually transmitted SSB and PDCCH monitoring occasions according to Section 7.1 of TS38.304 and Section 5 of TS38.331 (which is called non-default association).
· For CONNECTED state, if Type0/0A/2-CSS is SS#0, the UE monitors the common search space on the PDCCH monitoring occasions determined based on the association between an SSB index and PDCCH monitoring occasions according to Section 13 of TS38.213 (which is called default association). 
· To capture in 38.213
· For CONNECTED state, if Type0/0A/2-CSS is other than SS#0, 
· Regardless of whether TCI-state is configured/indicated or not, the UE monitors the common search space based on the PDCCH monitoring occasions according to the configuration of SearchSpace RRC IE.
· To capture in 38.213

Agreements:
· TCI state ID field for in the “TCI State Indication for UE-specific PDCCH MAC CE” indicates information of QCL-source for the CORESET#0 when the CORESET-ID field in the MAC CE indicates ID=0

Agreements:
· To delete “for DCI formats with different size and/or different corresponding DM-RS scrambling sequences” from TS38.213 Section 10.1.
· Editor to take care of it
· Note: to avoid duplication in specs

Agreements:
· To adopt the following TP to 10.1 of 38.213:
a UE-specific search space set configured by SearchSpace in PDCCH-Config with searchSpaceType = ue-Specific for DCI formats with CRC scrambled by C-RNTI, MCS-C-RNTI, SP-CSI-RNTI, or CS-RNTI(s).

Agreements:
· To adopt the following TP (TS38.213 Section 10.1)



For each control resource set in a DL BWP of a serving cell, a respective higher layer parameter frequencyDomainResources provides a bitmap. The bits of the bitmap have a one-to-one mapping with non-overlapping groups of 6 consecutive PRBs, in ascending order of the PRB index in the DL BWP bandwidth of  PRBs with starting CRB position  where the first common RB of the first group of 6 PRBs mapped to the MSB of the bitmap has CRB index . A group of 6 PRBs is allocated to a control resource set if a corresponding bit value in the bitmap is 1; else, if a corresponding bit value in the bitmap is 0, the group of 6 PRBs is not allocated to the control resource set.

Agreements:
· To adopt the following TP to Section 10 of TS 38.213:
· a Type0-PDCCH common search space set configured by pdcch-ConfigSIB1 in MasterInformationBlock or by searchSpaceSIB1 in PDCCH-ConfigCommon or by searchSpaceZero in PDCCH-ConfigCommon for a DCI format with CRC scrambled by a SI-RNTI on the primary cell of the MCG;
· a Type0A-PDCCH common search space set configured by searchSpaceOtherSystemInformation in PDCCH-ConfigCommon for a DCI format with CRC scrambled by a SI-RNTI on the primary cell of the MCG;
· a Type2-PDCCH common search space set configured by pagingSearchSpace in PDCCH-ConfigCommon for a DCI format with CRC scrambled by a P-RNTI on the primary cell of the MCG;

Conclusion:
· In RAN1 specs, to clarify how the UE determines Type0-CSS in the case of handover, in addition to the initial-access
· Edtior to take care of it

Agreements:
· For a UE monitors multiple search spaces associated with different CORESETs, for single cell operation or for operation with carrier aggregation in a same frequency band,
· If the monitoring occasions of the search space are overlapped in time and the search spaces are associated with different CORESETs having different QCL-TypeD properties, the UE monitors search spaces associated with a given CORESET containing a CSS in the active DL BWP in the serving cell with the lowest serving cell index and any other CORESET associated with the same QCL-TypeD properties as the given CORESET
· If two or more CORESETs are respectively containing CSS, the UE selects the CORESET containing the search space having the lowest ID in the monitoring occasions in the active DL BWP in the serving cell with the lowest serving cell index.
· Any overlapped search space(s) associated with CORESET(s) having the same QCL-TypeD are monitored.
· If none of the CORESETs contains CSS, the UE selects the CORESET containing the search space having the lowest ID in the monitoring occasions in the active DL BWP in the serving cell with the lowest serving cell index.
· Any overlapped search space(s) associated with CORESET(s) having the same QCL-TypeD are monitored.
· For this purpose, QCL TypeD with respect to a SSB and QCL TypeD with respect to a CSI-RS (or TRS) are considered as different QCL TypeD, even if the CSI-RS is sourced from the same SSB.
· BD/CCE counting should be based on before search space dropping due to QCL TypeD conflicts.
· The number of configured active TCI states of CORESET should be upper bounded by the UE capability without considering the dropping due to QCL TypeD conflicts.
· Non-selected search spaces due to QCL TypeD conflicts is considered to be dropped, not punctured.

Conclusion:
· It is understood that UE expects to have C-RNTI when the UE is configured with CS-RNTI and/or MCS-C-RNTI.
· No RAN1 spec impact is intended

Agreements:
· Adopt the following TP in TS38.213 Section 10.1:
When a UE is performing RRC connection establishment and UE is provided with Type 1 common search space set, after a UE receives the C-RNTI, the UE shall monitor PDCCH candidates for DCI format 0_0 and DCI format 1_0 with the C-RNTI in the Type 1 common search space set until at least UE starts monitoring PDCCH candidates for DCI format 0_0 and DCI format 1_0 with the C-RNTI in at least one of a user-specific search space set or a Type 3 common search space set.

Agreements:
· Update the RAN1#94 conclusion as following:
Conclusion:
At least fFor self-scheduling and for cross-carrier scheduling with the same numerology for all the DL serving cells and for cross-carrier scheduling with the same numerology between scheduling cell and scheduled cell(s) but different numerologies between scheduling cell(s), total number of CCEs or BDs corresponding to the remaining PDCCH candidates after PDCCH candidates are dropped based on the non-CA limit for the PCell (PSCell) and the configured PDCCH candidates for SCells is guaranteed by network to be no more than the CA limit.

Agreements:
· A UE configured with precoderGranularity = allContiguousRBs for a CORESET does not expect that any RE of the CORESET overlaps with LTE-CRS or SSB

Agreements:
· To adopt the following TP to 10.1 of 38.213:
For a BWP, iIf a UE is not provided higher layer parameter searchSpace-SIB1 for Type0-PDCCH common search space set by PDCCH-ConfigCommon, the UE does not monitor the PDCCH candidate for a Type0-PDCCH common search space on the BWPdetermines a control resource set and PDCCH monitoring occasions for Type0-PDCCH common search space set as described in Subclause 13.
~
For a BWP, iIf the UE is not provided higher layer parameter searchSpaceOtherSystemInformation for Type0A-PDCCH common search space set, the UE does not monitor the PDCCH candidate for a Type0A-PDCCH common search space on the BWPthe Type0A-PDCCH common search space set is same as the Type0-PDCCH common search space set.
~
For a BWP, iIf a UE is not provided higher layer parameter pagingSearchSpace for Type2-PDCCH common search space set, the UE does not monitor the PDCCH candidate for a Type2-PDCCH common search space on the BWPthe Type2-PDCCH common search space set is same as the Type0-PDCCH common search space set.

Agreements:
· To adopt the following TP to 7.3.2.2 of 38.211:

where  is given by the higher-layer parameter interleaverSize and where

-	 for a PDCCH transmitted in a CORESET configured by controlResourceSetZero in the PBCH or PDCCH-ConfigCommon SIB1, and 

-	otherwise  is given by the higher-layer parameter shiftIndex.

Conclusion:
· It is understood that the BD/CCE limit is based on the current active DL BWP
· Editor to update the spec if necessary
Companies are encouraged to check current RAN1 specification w.r.t. Rel-15 NR-NR DC (e.g., PDCCH blind decode limit, etc) – revisit in RAN1#95

Agreements:
· To adopt the following Text proposal in TS 38.213 Section 10.1:
After RRC connection is established, Iif a UE is provided one or more search space sets by corresponding one or more higher layer parameters searchSpaceZero, searchSpaceSIB1, searchSpaceOtherSystemInformation, pagingSearchSpace, ra-SearchSpace, and the UE is provided with a C-RNTI or a CS-RNTI, the UE monitors PDCCH candidates for DCI format 0_0 and DCI format 1_0 with the C-RNTI or the CS-RNTI in the one or more search space sets in a slot where at least one DCI format 0_0 or 1_0 with CRC scrambled by SI-RNTI, RA-RNTI or P-RNTI is monitored.

Agreements:
· To adopt the following TP to 38.213, 10.1
When two PDCCH candidates in CORESET#0 satisfy all the following conditions, the UE only decodes the DCI associated with the PDCCH candidate in the common search space. The UE does not decode the DCI associated with the PDCCH candidate in the UE-specific search space.
· DCI 0_0 and DCI 1_0 are configured to be monitored in both the common search space and the UE-specific search space and they have the same size
· Both the common search space and the UE-specific search space are configured to be monitored by the UE in CORESET#0
· PDCCH candidate of common search space and PDCCH candidate of UE-specific search space are transmitted in the same set of CCEs
· The two PDCCH candidates have identical scrambling.
· The two PDCCH candidates correspond to same RNTI type C-RNTI, MCS-C-RNTI, or CS-RNTI

Agreements:
· Modify the agreements in RAN1#94 as follows.
· If CORESET#0 is configured for a cell,
· When monitoring for DCI in a BWP, the size of DCI format 0-0/1-0 is given by
· For format 0-0/1-0 (regardless of RNTI) in CSS, the size is given by the initial DL BWPCORESET#0
· For format 0-0/1-0 in USS, the size is given by the active BWP as long as the DCI size budget is fulfilled
· Otherwise, for format 0-0/1-0, the size is given by the initial DL BWPCORESET#0
· For DCI format 1-0 in CSS with P-RNTI, SI-RNTI, RA-RNTI, C-RNTI, CS-RNTI, or TC-RNTI:
· the RB numbering for the scheduled PDSCH starts from the lowest RB in the CORESET the DCI is received in
· the maximum number of RBs possible to indicate in the DCI is given by the size of the initial DL BWPCORESET#0.
· Payload sizes for 2-2 and 2-3 are padded (if needed) to match the size of formats 0-0/1-0 as defined by the initial BWP in CSS
· If CORESET#0 is not configured for a cell,
· When monitoring for DCI in a BWP, the size of DCI format 0-0/1-0 is given by
· For format 0-0/1-0 (regardless of RNTI) in CSS, the size is given by the initial DL BWP
· For format 0-0/1-0 in USS, the size is given by the active BWP as long as the DCI size budget is fulfilled
· Otherwise, for format 0-0/1-0, the size is given by the initial DL BWP
· For DCI format 1-0 in CSS with P-RNTI, SI-RNTI, RA-RNTI, C-RNTI, CS-RNTI, or TC-RNTI:
· the RB numbering for the scheduled PDSCH starts from the lowest RB in the CORESET the DCI is received in
· the maximum number of RBs possible to indicate in the DCI is given by the size of the initial DL BWP.
· Payload sizes for 2-2 and 2-3 are padded (if needed) to match the size of formats 0-0/1-0 in CSS

Agreements:
· If a UE is provided with the higher layer parameters controlResourceSetZero and searchSpaceZero in PDCCH-ConfigSIB1 or PDCCH-ConfigCommon on the initial DL BWP, the UE determines the corresponding control resource set and search space set according to the procedure described in Subclause 13 of TS 38.213
· For a search space set configured for the active DL BWP other than the initial DL BWP, 
· The UE monitors PDCCH candidates in the search space set associated with controlResourceSetZero only if the bandwidth determined for controlResourceSetZero in Subclause 13 of TS 38.213 is contained in the active DL BWP and the active DL BWP is configured with the same SCS and CP as controlResourceSetZero 
· The UE does not expect to be configured with more than 2 CORESETs in a DL BWP if the UE is required to monitor PDCCH candidates in the search space set associated with controlResourceSetZero in the DL BWP
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The CCE-to-REG mapping for a control-resource set can be interleaved or non-interleaved and is described by REG
bundles:

- REG bundle { is defined as REGs {iL.iL +1.... iL + L~1} where L is the REG bundle size,
=01, NSORESEYL 1 ang ngomeser

/GORESETN SORESET ¢ the number of REGs in the CORESET
- CCE J consists of REG bundles {£(6/L), (67/L+1).... f(6//L~6/L~1)} where () isan interleaver
For non-interleaved CCE-to-REG mapping. L = 6 and \ﬂ/) J,

For interleaved CCE-to-REG mapping, L € {2,6}for NSORESET = 1 and L € {NSO5ET, 6} for NSORESET € (2,3}, The
interleaver is defined by

S =(C+ ¢+ g Jmod  NEEEET /1)
J=cR+r
r=01._.R-1
c=01..C-1

C=NEZEET fux)

where R {236}
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If a UE is provided confrolResourceSetZero and searchSpaceZero in PDCCH-ConfigSIB1 or PDCCH-ConfigCommon.

the UE determines a CORESET for a search space set from controlResourcesetZero as described in Subclause 13 and

for Tables 13-1 through 13-10. and determines corresponding PDCCH monitoring occasions as described in Subclause
13 and for Tables 13-11 through 13-15. If the active DL BWP is not the initial DL BWP. the UE determines PDCCH

monitoring occasions for the search space set only if the CORESET bandwidth is within the active DL BWP and the
active DL BWP has same SCS configuration and same cvelic prefix as the initial DL BWP!.
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