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Background
RAN2#101bis Chairman’s note captures following:
	CSS configuration 

R2-1804882
Misalignment of CSS in PBCH and dedicated signalling
vivo
discussion
Rel-15
NR_newRAT-Core

=>
Reuse the pdcch-ConfigSIB1 also in the ServingCellConfigCommon provided by dedicated signalling. Can be included in the rapporteur CR

=>
Draft LS to RAN1 in R2-1806402 to inform them of our decision, and our previous decision that the configuration in ServingCellConfigCommon  must be consistent with MIB/SIB1 and to check that this approach still meets the RAN1's intention. (Offline discussion #31, Vivo)

R2-1806402
[DRAFT] LS on CSS alignment in MIB and dedicated signalling
vivo
LS out
Rel-15
To:RAN1
NR_newRAT-Core

=>
Wait for an expected RAN1 LS (which may contain new information that affects our agreements)
=>
Noted

R2-1805215
Correction on 38.331 for CORESET and CSS
vivo
draftCR
Rel-15
38.331
15.1.0
F
NR_newRAT-Core

=>
To be discussed offline to identify what information should be added to the signalling so network is able to provide all the necessary information (instead of defining rules for how the UE handles absent information). (Offline discussion #32, Vivo)

R2-1806484
Summary of Offline discussion #32 on CORESET correction
vivo
discussion
NR_newRAT-Core

Working assumption:

1)
Configure the CORESET of all candidate beam in ServingCellConfig.

=>
To be confirmed at the next meeting following offline checking with RAN1.



Discussions
As above, RAN2 has already identified issues. However, before fixing signalling details, they want to confirm with RAN1 about exact necessary information for the configurations. 
There are two aspects that RAN2 expects RAN1 to provide further information:
1) Necessary information for search space(s) configured by PDCCH-ConfigCommon (related to R2-1806402)
· Current configuration supports:

· (1) 1, 2, 4, 5, 8, 10, 16, 20 slots periodicity

· (2) slot-level offset for a given periodicity, and

· (3) monitoring occasion within a given slot. 

· Is this sufficient for configuring search space #0?

· If not sufficient, what need to be configurable? 

2) What is the RAN1’s understanding on CORESET configurations for HO case? (related to R2-1806484)
· Whether TCI-state is configured for CORESET #0?
· Whether TCI-state is configured for other CORESETs?
· If yes, how many?
· If more than one, which TCI-state is selected before MAC CE is available?
In the above, the primary focus in this email discussion is 1). However, it is beneficial for RAN2 if we can also provide our views on 2) altogether. 

Please fill-in following forms until 4/30. I will provide draft LS on 5/1 or 5/2 based on the companies’ inputs, so that it can be approved on 5/4. Sorry for the limited time.

1) Necessary information for Search space #0 configured by PDCCH-ConfigCommon (related to R2-1806402)
· Current configuration supports:

· (1) 1, 2, 4, 5, 8, 10, 16, 20 slots periodicity

· (2) slot-level offset for a given periodicity, and

· (3) monitoring occasion within a given slot. 

· Is this sufficient for configuring search space #0?

· If not sufficient, what need to be configurable? 

	Company
	View

	vivo
	The current search space configuration (i.e. the current SearchSpace IE) cannot support the provision of search space #0, given the misalignments between them in the following aspects:
1. the monitoring periodicity
a. 20 msin case of TDM pattern and 5/10/20/40/80/160 ms in case of FDM patterns for search space #0
b. 1/2/4/5/8/10/16/20 slots, as defined by current SearchSpace IE
2. the number of monitoring slots in one period
a. two consecutive slots for TDM pattern for search space #0
b. one single slot, as defined by current SearchSpace IE
3. SS block index associated with the monitoring occasions
a. distinct monitoring occasions for different SS block indexes relative to the position of SS block
b. fix monitoring occasions within a given periodicity relative to SFN
It seems difficult to directly reuse the current search space configuration for search space #0 provision. 
The current RAN2 solution reuses the pdcch-ConfigSIB1 IE of PBCH instead of the SearchSpace IE for search space #0 provision, which in our view can resolve this issue and has no impact on RAN1.


	Ericsson
	The current search space configuration signalled in SearchSpace IE is not sufficient for SS#0.

· The needed periodicity values for SS#0 are {5, 10, 20, 40, 80, 160} ms

· For the SS/PBCH block and CORESET multiplexing pattern 1, a UE monitors PDCCH in the Type0-PDCCH common search space over two consecutive slots

· For all defined CORESET multiplexing patterns (pattern 1, pattern 2 and pattern 3), the configuration of slot-level offset and monitoring occasion within a slot are associated with the SSB index 

These special properties of SS#0 have not been informed to RAN2 from RAN1. RAN1 shall inform RAN2 about these and it is up to RAN2 to decide how to fix the corresponding signalling issues.

	Nokia, NSB
	In RAN2 specification, dedicated RRC configuration is not capable to configure specifics of CORESET#0 and SS-set#0. On the other hand, these can be configured by 4 MSBs (CORESET) and 4 LSBs (search-space-set) of 8bit field from MIB, given the cell defining SSB. 

We think that RAN2 may enable configuration of SS-set#0 (as a choice) either by full configuration or by 4 LSBs bits of 8-bit MIB field.  In addition, RAN2 can enable configuration of CORESET#0 by 4 MSBs of 8-bit MIB field as a choice as well.

We do not think configuration of search-space-set or CORESET require additional parameters or extension of periodicity values.

	LG
	It is our understanding that PDCCH-ConfigCommon in current 38.331 is not sufficient to configure the ‘CORESET#0’ and ‘SS#0’ same to those configured by PBCH. It is necessary to allow same configuration for the case of handover or PSCell. When handover operation is assumed or PSCell is assumed, sharing of CORESET#0/SS#0 among UEs accessing the same cell as PCell and target cell (or PSCell) is necessary. SS#0 needs special configuration as the exact monitoring occasion of SS#0 is determined implicitly based on the best SSB index. For PSCell and handover operation, such configuration (beam sweeping SS) is also necessary as the best SSB index may not be fixed. 

One simple mechanism is to reuse PBCH configuration (e.g., CORESET frequency location, CORESET pattern, SS#0 multiplexing pattern, window etc) as mentioned by other companies.

	NTT DOCOMO, INC.
	The problem is clear: current RRC IE SearchSpace does not support following:

· Periodicities of 5ms, 10ms, 20ms, 40ms, 80ms, 160ms
· With some SCSs, slot-level periodicities in the current RRC IE SearchSpace eventually matches with some periodicities such as 5ms, 10ms, 20ms. But this is not generally covered.
· Monitoring occasions with the given ms-order periodicity
· Monitoring occasions of Type0-CSS depends on FR1/2, pdcch-ConfigSIB1 in the PBCH, and the SSB index identified through initial access procedure. Besides, monitoring occasions over two consecutive slots needs to be supported for SSB/RMSI CORESET multiplexing pattern 1.

Based on the above discussion, our view is the following are missed if no change is performed for the configurations in the PDCCH-ConfigCommon:

· Periodicities of 5ms, 10ms, 20ms, 40ms, 80ms, 160ms, which should be configurable irrespective of PDCCH SCS
· Monitoring occasions including slot/symbol-level granularity and two consecutive slots for multiplexing pattern 1

According to our understanding, PDCCH-ConfigCommon is used not only for HO but also for BWP reconfiguration/switching. Therefore, the PDCCH-ConfigCommon should be designed carefully such that it covers all these cases. As the background, we should take into account following facts:
· In the current RRC signalling structure, we assume each DL BWP configuration includes BWP-DownlinkCommon and BWP-DownlinkDedicated, and BWP-DownlinkCommon includes PDCCH-ConfigCommon to configure Type0/0A/1/2-CSSs, whileBWP-DownlinkDedicated includes PDCCH-Config to configure Type3-CSS and USS.
· For CFRA HO using dedicated RA preamble, UE can be configured with one or multiple SSB(s) or one or multiple CSI-RS resource(s) as cfra-Resources in the RACH-ConfigDedicated. UE selects the RA preamble resource which is associated with one SSB or one CSI-RS resource that has higher RSRP value compared to the configured threshold for the random access procedure. 
As vivo pointed out, one possible solution is to use 8-bit pdcch-ConfigSIB1instead of SearchSpace, to configure searchSpaceSIB1 in the PDCCH-ConfigCommon. However, this would not be the complete solution for following cases:

· BWP re-configuration/switching
· Active DL BWP may not include initial-active DL BWP (=RMSI CORESET) and/or the SSB identified through initial-access. For the active DL BWP which does not include initial-active DL BWP, using 8-bit pdcch-ConfigSIB1 to configure searchSpaceSIB1 does not make sense.

· In the initial-access, MSB of 4 bits of pdcch-ConfigSIB1 in the MIB is used to configure CORESET configurations including frequency-domain resources, where the position of the CORESET is offset with a particular RB numbers from the SSB. For a DL BWP not including initial-active DL BWP, using the MSB of 4 bits of pdcch-ConfigSIB1 requires additional rules/tables to configure the CORESET configured in the PDCCH-ConfigCommon.
· In the initial-access, (1) LSB of 4 bits of pdcch-ConfigSIB1 in the MIB and (2) SSB index the UE uses are jointly used to configure PDCCH monitoring occasions. For a DL BWP not including initial-active DL BWP, anyway SI/paging transmission in the DL BWP is necessary (although it duplicates the broadcast information). Using the LSB of 4 bits of pdcch-ConfigSIB1 restricts the NW flexibility of scheduling broadcast information in time-domain.
· Active DL BWP may use different SCS from the one used for PDCCH in the initial-active DL BWP. For this case, using 8-bit pdcch-ConfigSIB1 to configure searchSpaceSIB1 does not make sense, mostly because of the same reasons in the above sub-bullet. One example of additional problematic case is that the active DL BWP is using a SCS of 60kHz in FR1.

· Hand-over using dedicated RA preamble
· If gNB configures CSI-RS(s) as for RACH-ConfigDedicated, there is no SSB(s) associated with the RA preamble resources. If 8-bit pdcch-ConfigSIB1 is used, without an SSB index, UE cannot identify which monitoring occasions are appropriate, since monitoring occasions are identified by the combination of SSB index and the value of pdcch-ConfigSIB1.

Another possible solution is to extend periodicity/monitoring occasions of RRC IE SearchSpace so that it can cover the periodicity/monitoring occasions that are supported by pdcch-ConfigSIB1. This can resolve many issues identified in the above. One possible concern is the following case:

· Hand-over using dedicated RA preamble
· If gNB configures multiple SSBs or CSI-RSs QCLed with multiple SSBs, UE will choose one SSB and transmit RA preamble on the associated resource. Until RA preamble is received, gNB cannot know which SSB is selected by the UE. This means that the gNB may not be able to configure searchSpaceSIB1, searchSpaceOtherSystemInformation, and pagingSearchSpace appropriately until random access procedure for the HO is completed. In extreme case (L=64 and RACH-ConfigDedicated configures all 64 SSBs for CFRA), gNB may not know which one SSB out of 64 SSBs is selected by the UE. In this case, configuring specific monitoring occasions for these search spaces before knowing which SSB is selected would not be appropriate.

This needs to be resolved if RRC IE SearchSpace is extended such that it can cover the search space configured by PBCH.


	Qualcomm
	Our understanding is that when it says the CSS configuration misalignment between PDCCH-ConfigCommonand search space #0, it assumes that network configures a CORESET and CSS at least in a BWP that overlaps with the cell-defining SSB. In this case, it is better for network to use the pdcch-ConfigSIB1 to configure CORESET 0 and CSS 0 for the reception of system information. If the network intends to configure the UE to monitor PDCCH via PDCCH-ConfigCommon in a BWP that does not overlap with cell-defining SSB or network intends to configure the UE to monitor PDCCH in non-zero CORESET and non-zero CSS, current PDCCH-ConfigCommon RRC IE ControlResourceSetand SearchSpace should be used for PDCCH configuration. Based on this, we think the misalignment issue can be avoided if network optionally configures either ControlResourceSet/SearchSpaceorpdcch-ConfigSIB1 in PDCCH-ConfigCommon depending on whether network wants UE to monitor CORESET0/CSS0 or not. If UE is configured with pdcch-ConfigSIB1to receive PDCCH in CORESET0, then the frequency reference point is the start of CORESET0. If UE is configured with ControlResourceSet/SearchSpaceto receive PDCCH, the frequency reference point is the configured reference point A.

	Intel
	As explained in multiple responses so far, there is currently a mismatch between the configuration details of SSB0 via MIB vs. that feasible using RRC signaling. 

RAN1 should simply share a summary of this set of observations with RAN2 and let them determine the signaling options. 

Considering the different possible use cases, both the options: (1) extending SearchSpace IE; and (2) reusing pdcch-ConfigSIB1could be considered, including the possibility of spec supporting both signaling approaches. However, we think this is essentially a RAN2 decision and should be left to them. 

	OPPO
	We agree that the configuration of CORESET#0 and SS#0 in pdcch-ConfigSIB1is not align with the configuration in PBCH. 
We think that the configuration of CORESET #0/SS#0 can be allowed different in different scenarios, for example in different BWP. The configuration of CORESET #0 / SS#0 in pdcch-ConfigSIB1   can be set to OPTIONAL, instead of mandatory. During initial access procedure, the initial BWP is used and CORESET #0/SS#0 in pdcch-ConfigSIB1is not set, then UE will follow the CORESET #0/SS#0 configured in PBCH. After initial access, UE will be configured with active BWPs. On these active BWPs, CORESET#0/SS#0 is set according to PDCCH-ConfigCommon in pdcch-ConfigSIB1. Within PDCCH-ConfigCommon in pdcch-ConfigSIB1, the configuration of CORESET#0/SS#0 can be different with PBCH, for example, the monitoing periodicity is 1/2/4/5/8/10/20 slots, and the monitoring window is 1 slot. During HO, the CORESET#0/SS#0 in pdcch-ConfigSIB1  of target cell will be used. In this case, different CORESET #0/SS#0 is used during different procedure, and there is no mismatching issue between PBCH and pdcch-ConfigSIB1. 

Details of modification for RRC signaling can be left for RAN2.

	CATT
	In RAN1# ad hoc1801, we have the following agreements on the definition of CORESET#0 and search space#0:

Agreements:

· CORESET ID of the CORESET configured by PBCH is 0.

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

We think it is clear that search space#0 is configured by PBCH and is used for RMSI scheduling. The periodicity is defined on the top of different pattern. 

The periodicity cannot be changed by any other signalling. The current search space configuration indicated by PDCCH-ConfigCommon is not sufficient and the pdcch-ConfigSIB1 IE carried by MIB should be reused.



2) What is the RAN1’s understanding on CORESET configurations for HO case? (related to R2-1806484)
· Whether TCI-state is configured for CORESET #0?
· Whether TCI-state is configured for other CORESETs?
· If yes, how many?
· If more than one, which TCI-state is selected before MAC CE is available?
NOTE: if you think we do not need to provide the answer to this question as the consequence of this email discussion, please write as such. This is also possible view since the target of this email discussion does not include the aspects related to R2-1806484 (although I believe it is beneficial to provide it)

	Company
	View

	vivo
	One general comment is that UE’s TCI-state assumption on CORESETS #0 and TCI-state between RRC configuration and MAC CE activation is not clear even for the serving cell. Maybe it is more appropriate to clarify these two issues together.
Regarding the issues during HO, it should be noted that the following WA is achieved in RAN #2:
· Working assumption:

· Configure the CORESET of all candidate beam in ServingCellConfig
Our understanding is that according to above working assumption, the CORESET for UE to monitor the RAR (including CORESET #0) is associated to the candidate CFRA resources and corresponding SSB. Thus,if CORESET#0 is configured for UE to monitor RAR during HO, it should not be configured with TCI states, but rather use the beam to transmit the PRACH to receive the corresponding RAR in CORESET #0.
Regarding other CORESETS configured for targeting cell during HO, we envision the possibility of UE being configured with one or more TCI states. If only one TCI state is configured, UE needs to follow the configured TCI state. If more than one TCI states are configured, but before MAC-CE activation, we prefer to use the beam determined for above RAR receiving CORESET #0 to receiver other CORESETs.



	Ericsson
	Our impression from the RAN1 discussion in Sanya is that there is no common understanding in RAN1 yet. It may be better to leave this topic out of this email discussion.  

	Nokia, NSB
	For handover or PScell configuration by PDCCH-ConfigCommon, to our understanding, TCI parameters (below) would be configured. On the other hand, if using 8bit MIB field for CORESET configuration, this information would be missing.

-- A subset of the TCI states defined in TCI-States used for providing QCL relationships between the DL RS(s) in one RS Set 


-- (TCI-State) and the PDCCH DMRS ports. Corresponds to L1 parameter 'TCI-StatesPDCCH' (see 38.214, section FFS_Section)


tci-StatesPDCCH






SEQUENCE(SIZE (1..maxNrofTCI-StatesPDCCH)) OF TCI-StateId



OPTIONAL,
-- Need R


-- If at least spatial QCL is configured/indicated, this field indicates if TCI field is present or not present in DL-related DCI.


-- When the field is absent the UE considers the TCI to be absent/disabled.


-- Corresponds to L1 parameter 'TCI-PresentInDCI' (see 38,213, section 5.1.5)


tci-PresentInDCI





ENUMERATED {enabled}












OPTIONAL, 
-- Need S

We think that in CORESET#0 for USS, UE could assume QCL according to the TCI state (if available), otherwise UE shall assume QCL with the configured cell-defining SSB.

	LG
	· Whether TCI-state is configured for CORESET #0? 

· No. Regardless whether CORESET#0 is for serving cell or target cell or PSCell, we consider TCI-state for CORESET#0 is not needed. RRC parameter of tci-StatesPDCCH are configurable for other CORESETs mainly for scheduling unicast PDSCH. Even if USS is configured for CORESET#0, the UE can follow QCL assumption associated with the cell defining SSB via RACH procedure.
· Whether TCI-state is configured for other CORESETs? 

· Yes. tci-StatesPDCCH is already an optional RRC parameter configurable per CORESET in the current specification. As mentioned earlier, for example CORESET#1 for RAR reception, TCI-state may not be configured either. In general, TCI-state for CORESET scheduling broadcast/cell-specific data may not be needed. 
· If yes, how many? 

1. In the current specification, the number of configurable entries in tci-StatesPDCCH can be 1 (RRC only) or multiple (RRC + MAC CE), where such ‘RRC only’ and ‘RRC + MAC CE’ options are agreed in MIMO AI and already properly captured in 38.214 specification, so that we don’t see any further issues.
· If more than one, which TCI-state is selected before MAC CE is available? 

1. For initial configuration, QCL assumption can follow cell defining SSB as specified in 38.214. For reconfiguration, it is an open issue. We prefer to adopt the simplest option such that the first entry in tci-StatesPDCCH is used until MAC CE activation is provided in case of reconfiguration of TCI states.


	NTT DOCOMO, INC.
	For initial-access, the CORESET #0/search space #0 is identified by the combination of 8-bit pdcch-ConfigSIB1 in the PBCH, SSB index, and the frequency band. Then, the CORESET #0 is assumed to be QCLed with the own SSB. Therefore, there is no explicit configuration of TCI-state for the CORESET #0.

For BWP reconfiguration/switching, we consider CORESET #0 may or may not be configured as part of PDCCH-ConfigCommon. If the current active DL BWP includes initial-active DL BWP and uses the same numerology, configuring CORESET #0 in the PDCCH-ConfigCommon for the DL BWP for receiving SI/paging avoids duplicated transmission of SI/paging. If the current active DL BWP does not include initial-active DL BWP or uses different numerology, CORESET #0 cannot be anyway used, and a CORESET with an ID other than #0 should be configured in the PDCCH-ConfigCommon. For this case, duplicated transmission of SI/paging would anyway be necessary. TCI-state configuration for the CORESET(s) with an ID other than #0 in the PDCCH-ConfigCommon should be flexible.

Current ASN.1 has the following statement in the PDCCH-ConfigCommon; 

“A list of common control resource sets. Only CORESETs with ControlResourceSetId = 0 or 1 are allowed. The CORESET#0 corresponds to the CORESET configured in MIB (see pdcch-ConfigSIB1) and is used to provide that information to the UE by dedicated signalling during handover and (P)SCell addition. The CORESET#1 may be configured an used for RA”.

However, CORESET with ID other than 0 or 1 should be allowed, taking into account the BWP reconfiguration/switching.

· CORESET #0 has no specific TCI-state configuration.

· It is QCLed with the SSB identified via initial-access.

· CORESET(s) other than ID=0 or 1 should be allowed in the PDCCH-ConfigCommon.

· Ask RAN2 to modify the note.

For HO, for the following cases, the gNB cannot identify which SSB the UE will select as the QCL assumption for the CORESET for common search space(s):

· HO without dedicated RA preamble resource

· HO with dedicated RA preamble resource(s) associated with more than one SSB(s)

Therefore, TCI-state for the CORESET(s) in the PDCCH-ConfigCommon in the HO command should not be configured in these cases. UE performs random access based on RACH-ConfigDedicated. gNB identifies which SSB/CSI-RS the UE prefers t, by which RA preamble resource the UE selects. This gives QCL assumption of the CORESET.

For HO case, CORESET(s) in the PDCCH-ConfigCommon has no specific TCI-state configuration.

· QCL assumption is established through random access procedure in the HO process.



	Qualcomm
	Our understanding is that if CORESET0 is configured to the UE during HO, no TCI needs to be configured in PDCCH-ConfigCommon. Otherwise TCI should be configured in PDCCH-ConfigCommon. We also agree with Ericsson that if it is not urgent to provide feedback to RAN2, we may leave this topic outside of the current email discussion.

	Intel
	For HO case, it is up to gNB whether to configure TCI state for CORESET 0 and other CORESETs.

Before MAC CE indication, UE shall assume the CORESET is spatially QCLed with the DL RS associated with the PRACH.

Regarding vivo’s comment to clarify UE QCL assumption after RRC configured TCI state and before MAC CE indication, there is no consensus in RAN1 that this is an issue that needs to be discussed and addressed specifically – this can be covered already by the general case when MAC CE indication is not available.

	CATT
	In our understanding, UE could get the TCI-state of CORESET#0 through the initial access or get the TCI state corresponds to the beam on which the UE measured RSRP that initiated the HO event in the first place. TCI-state of CORESET#0 should be always related to certain SSB instead of being configured by RRC signalling.

For the other CORESET, we think the TCI-state could be derived from the RRC signalling reconfiguration when HO happens.


Conclusions
Observations and information to RAN2 are summarized in the associated draft LS.
