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[100b-e-NR-L1enh-URLLC-PDCCH enhancements-03] Email discussion/approval on remaining issues on PDCCH overbooking/dropping and corrections on DCI format 0_2/1_2: 
· Span(s) for PDCCH overbooking/dropping
· How to perform PDCCH dropping in a span 
· Corrections on DCI format 0_2/1_2 
by 4/24; if there is a spec impact, endorsing the corresponding TP by 4/29
This document summarizes the details of the discussions on the above issues in section 2 to section 5. In addition, section 6 provides the summary of outcome under this email discussion.     
PDCCH candidate overbooking and dropping     
Issue D-1: Span(s) for PDCCH overbooking/dropping   
Over how many and which spans overbooking/dropping should be allowed was discussed in RAN1#100-e, and some candidate options were identified for further discussion. 
	Proposal #1: For PDCCH overbooking/dropping, down select one from the following options:
       Option 1：PDCCH overbooking/dropping is only performed in a span with CSS present
o   Alt. 1: All span(s) with CSS present within a slot, including type-3 CSS
o   Alt. 2: All span(s) with CSS present within a slot, except for type-3 CSS
o   Alt. 3: At most X span(s) with CSS present within a slot, including type-3 CSS 
  FFS: If the number of spans with CSS present within a slot is larger than X, then PDCCH overbooking/dropping is performed in the first X spans with CSS present
  For the value of X,
· Alt.3-1: X=2 
· Alt.3-2: X=1
· Alt.3-3: X is UE capability, the candidate value for X is {1, 2, FFS}  
        Option 2：PDCCH overbooking/dropping is only performed in at most X span(s) within a slot;
o    Alt. 1: the value of X is 1
o   Alt. 2: X is UE capability, the candidate value for X is {1, 2, FFS}  
        Option 3: PDCCH overbooking is allowed in any span regardless of whether CSS is present in a span.


Based on the views in the contribution and the discussion in RAN1#100-e meeting, company positions are summarized as below:
       Option 1：PDCCH overbooking/dropping is only performed in a span with CSS present
· Alt. 1: All span(s) with CSS present within a slot, including type-3 CSS
· Support: Nokia (2nd), Vivo, CATT, Panasonic, Sharp
· Alt. 2: All span(s) with CSS present within a slot, except for type-3 CSS
· Alt. 3: At most X span(s) with CSS present within a slot, including type-3 CSS 
· Support: Vivo, MTK, Huawei/HiSilicon, Apple, LG

  FFS: If the number of spans with CSS present within a slot is larger than X, then PDCCH overbooking/dropping is performed in the first X spans with CSS present
  For the value of X,
· Alt.3-1: X=2 
· Alt.3-2: X=1
· Alt.3-3: X is UE capability, the candidate value for X is {1, 2, FFS}  
· Support: Huawei/HiSilicon, Apple, LG

        Option 2：PDCCH overbooking/dropping is only performed in at most X span(s) within a slot;
· For the location of the X span(s)
· Alt.1: The location information of X span(s) to perform PDCCH overbooking/dropping can be configured by higher layer signaling
· Support: LG
· Alt.2: If the number of spans present within a slot is larger than X, then PDCCH overbooking/dropping is performed in the first X spans 
· For the value of X
· Alt. 1: the value of X is 1
· Support: Qualcomm, Intel
· Alt. 2: X is UE capability, the candidate value for X is {1, 2, FFS}  
· Support: Spreadtrum, LG
· Option 3: PDCCH overbooking is allowed in any span regardless of whether CSS is present in a span. 

· Support: Nokia, Ericsson, ZTE, Samsung, NTT DOCOMO, OPPO, Intel

· Reason
· In Rel-15 overbooking is allowed in any slot regardless of whether CSS is present or not, similar rule should be used for Rel-16
· ZTE: The CCE/BD counting could be done mostly offline once after corresponding RRC is updated
· Samsung:
·  A benefit from limiting the number of spans where the UE checks for search space set dropping is also unclear as the worst case complexity scenario for such checking is for (X, Y) = (2, 2) and 30 kHz SCS which is practically same as in Rel-15 for slot-based checking and 120 kHz SCS. This is not an FR1 vs FR2 aspect as it onlys relates to software capability. 
· The possible combinations of search space sets at a given span are known in advance through the RRC configurations and search space sets to be dropped can be pre-determined.
· Re-using the Rel-15 procedure avoids changing UE/gNB implementations for span-based PDCCH monitoring while there are no additional processing requirements compared to Rel-15.
Based on the above positions, and considering the concerns from companies, for progress from feature lead perspective I would suggest to down-select to the following two options for further discussion. Hopefully companies can accept it and focus on the discussion of the two options here.   
Proposal #1: For PDCCH overbooking/dropping, down select one from the following options:
· Option 1: PDCCH overbooking is allowed in any span regardless of whether CSS is present in a span. 
· Option 2：PDCCH overbooking/dropping is only performed in at most X span(s) with type 0/0A/1/2 CSS present within a slot
· If the number of spans with type 0/0A/1/2 CSS present within a slot is larger than X, then PDCCH overbooking/dropping is performed in the first X spans with type 0/0A/1/2 CSS present
· For the value of X
· Alt. 2-1: the value of X is 1
· Alt. 2-2: the value of X is 2  

Please provide your preference and also your reasons. If you have strong objection on any option, please indicate here also. 
	Company
	View

	Feature lead
	Allowing UE capability of X under option 2 would increase much complexity at the gNB side, thus I removed it from the original proposal. Companies can further show views if you think UE capability is still a good way.
Type 3 CSS is intended to treat as USS under option 2. 
Type 0/0A/1/2 might exist in any span within a slot, considering option 2 may limit to the first X span(s), it might be not good to remove the restriction of CSS as original option 2 since it may result in allowing PDCCH overbooking in a span with no Type 0/0A/1/2 CSS but no overbooking in a span with Type 0/0A/1/2 CSS 

	Qualcomm
	Alt. 2-1.
Due to the significant UE complexity caused by counting and dropping multiple times per slot, we unfortunately cannot accept Option 1.

	Nokia, NSB
	Option 1.
In case a restriction is required (i.e. a maximum number of spans for overbooking), we could also discuss if this restriction (e.g. up to X = 2 spans) could not be applied on top of Option 1 here in the worst case. 

	Samsung
	Option 1
There is no practical difference in UE complexity relative to FG3-5b or relative to 120 kHz SCS in Rel-15. Option 2 is too restrictive for the network and does not provide any benefit to the UE.

	HW/HiSi
	Option 2, Alt-2-2 is preferred, Alt 2-1 is ok, too.
We share the concerns with QC on the UE complexity.
In Rel-15 overbooking and dropping is done once per slot, following Option 1 for Rel-16 could mean that in worst case, it has to be executed 7 times per slot. In addition to that, the BDs and CCEs are going to be increased in Rel-16 which will further add to the overall complexity needed for CCE and BD counting.
Previously, it has been argued by companies that overbooking and dropping operations could be done off-line upon RRC configuration. In our view, it does not matter whether on-line or off-line calculation is done. In option 1, the complexity is still up to 7 times more for Rel-16. Even if done offline, for a new RRC configuration, everything needs to be repeated. Furthermore, the periodicity of the search space sets is very large. It would require too much memory to store the pre-calculated results for all slots on advance.  
The comparison with Rel-15 and 120 kHz as mentioned by Samsung is very simplified and does not hold in our opinion. We cannot take one single function from 120 kHz and scale it for itself to draw conclusions about the implementation feasibility at another SCS. The interaction with other functions and other implementation related aspects needs to be considered. Otherwise, why can the UE for example support 48 non-overlapped CCEs for channel estimation per slot for 60 kHz? That would be 192 CCEs per ms, but for 15 kHz only 56 CCEs per ms can be supported.

	Apple
	Option 2, either  Alt. 2-1 or Alt. 2-1
We agree with Qualcomm and HW/HiSi that allowing unconstrained overbooking and dropping on any span will impact UE complexity especially as e.g. in the 2,2 case, we are discussing non-overalpping CCE and BD limits that will increase the overall processing requirements of the UE.

	DOCOMO
	Option 1.
We share the comment from Samsung. Overbooking and dropping has to be done with 7 times shorter duration in (2,2) case compared to Rel-15 but the UE complexity should be same as 120kHz in Rel-15. We partially understand Huawei’s comment above that taking one function from 120 kHz and scaling it for other SCS is not valid enough. However, we think it would be better to discuss what interaction with functions and implementations needs to be considered in order to understand/clarify the complexity further.

	CATT
	Option 1.
If overbooking/dropping is only allowed in a fixed number of spans(i.e. 1 or 2), it will bring restrictions on the search space and in the end no overbooking is allowed for each span.
One example is shown in the following figure. Assuming overbooking is allowed only in span#0. In this case, as span#3 doesn’t allow overbooking while CSS/USS collision happens in both span#0 and span#3. gNB has to configure a smaller USS in order to make sure there is no overbooking in span#3.
In the end, the SS configuration within other spans, even in span#0 where overbooking is allowed, is impacted.
[image: cid:image001.png@01D618C2.34C77FE0]

	LGE
	Option 2. Alt 2-1 or 2-2.
We share the view with QC, HW/HiSi, and Apple. In addition, we think overbooking/dropping should be performed in any X spans (not first X spans) to avoid the restriction of gNB’s configuration. For instance, gNB can pre-configure X span(s) for overbooking/dropping by RRC, and then the UE just performs overbooking/dropping in the configured X span(s). Our suggestion on option 2 is:
· Option 2：PDCCH overbooking/dropping is only performed in at most X span(s) with type 0/0A/1/2 CSS present within a slot
· If the number of spans with type 0/0A/1/2 CSS present within a slot is larger than X, then PDCCH overbooking/dropping is performed in thefirst X spans with type 0/0A/1/2 CSS present.The location of X spans can be configured by higher layer signaling.
· For the value of X 
· Alt. 2-1: the value of X is 1
· Alt. 2-2: the value of X is 2  

	Sharp
	Option 1
Type 3 CSS set includes several CSS sets for various DCI formats, not only a CSS set for CI format. The CSS set for CI format and the other CSS set can be separately configured due to different periodicities especially if the CI is required in every span.  Option 2 which treats the whole type-3 CSS set as a USS and excludes it for considering PDCCH overbooking, would cause that, for example, for USS sets in a span with the Type 3 CSS, gNB should necessitate a very restricted PDCCH candidate number of the USS sets to avoid resulting in PDCCH overbooking in the span. As a consequence, the PDCCH candidates for those USS sets in other spans with only USS present would also be restricted. It would cause unnecessary scheduling restriction on the PDCCH configuration.

	Intel
	Option 1 is slightly preferred, but we can accept Option 2 (Alt-1) as well in order to limit UE complexity, irrespective of the actual amount of complexity reduction/significance between Options 1 and 2.
For Option 2, it should be sufficient to set X = 1, given that the proposal is to define coupling with CSS of types 0/0A/1/2. On the observation from CATT, in general, we agree with the issue they have highlighted for Option 2, but typically, we expect a candidates for CSS of types 0/0A/1/2 would be mapped to a single span within a slot (mainly in consideration of UEs in the system that support FG #3-1 only).
Based on R15 capabilities, candidates associated with types 0/0A/1/2 may be mapped to any symbols as long as they are within a single span of up to three symbols. Thus, it is reasonable to expect that for most cases, all the CSS type 0/0A/1/2 candidates would be limited to a single span within the slot.

	Spreadtrum
	Option 2, Alt-2-2 is preferred, Alt 2-1 is ok, too.
 
1. From UE implementation point of view, if every span needs to be evaluated whether the number of configured candidates either exceeds the CCE or the BD limit, it introduces a lot of extra work for UE. For example, if PDCCH monitoring span pattern is (2, 2), a UE needs to do the evaluation seven times per slot, which is almost 7 times more tasks comparing with slot based PDCCH overbooking and dropping. So some reasonable and controllable simplification should be defined.
1. The most possible PDCCH monitoring spans that may be overbooked are spans with common PDCCH monitoring occasions. The number of CSS occasions in a slot is limited. We quite agree with intel, candidates for CSS of types 0/0A/1/2 would be mapped to a single span within a slot, mainly for FG #3-1 only UEs.
So we support that PDCCH overbooking and PDCCH dropping are not performed in all spans in a slot, and can be only performed in the limited span numbers.

	ZTE
	Option 1
Except for the restrictions as mentioned by many companies above for Option 2, we still fail to see why complexity is increased compared to what UE already supports in Rel-15. As also noted by other companies, for SCS=120KHz in Rel-15, a UE needs to do counting/dropping for totally 32 CCEs or 20 candidates in a slot with 1/8 ms. While for SCS =15 KHz with span (2,2) in Rel-16, the UE needs to do counting/dropping for totally X CCEs or Y candidates in a span with 1/7 ms. If the value of X and Y is larger than 32 and 20 respectively, we are fine to consider Option 2. However, based on current discussion in another email thread, it seems not the case. Then, the UE complexity is not increased for SCS =15KHZ since it requires a UE monitors less CCEs/candidates in a longer duration. For SCS=30kHz, though the time duration for a (2,2) span is shorter while the number of CCEs or candidates is expected to be smaller than SCS=120KHz in Rel-15, the UE complexity would not impact too much. 

	OPPO
	Option 1. Complexity from option 1 is not clear for us but restriction from option 2 is clear.

	MediaTek
	Option 2, Alt 2-2 (we are fine with Alt 2-1 as well).
As mentioned by several companies, Option 1 adds unjustified complexity to the UE implementation. Hence, we can’t accept Option 1.

	Ericsson
	Option 1
This option is to maintain at least the same flexibility for search space configuration as in Rel-15 where overbooking is allowed in PCell for any slot regardless of whether there is CSS present. 
Also, our understanding is that most of computations can be done offline so the UE complexity is not a concern.

	vivo
	We agree with QC and Huawei that UE complexity will be impacted by PDCCH overbooking without any constrains. We are fine with option 2.

	Panasonic
	Our first preference is Option1 to protect type-3 CSS . For making progress we are fine with Option 2.



Summary of the status after first round email discussion
Base on the views from companies, company positions are summarized as below:
· Option 1: PDCCH overbooking is allowed in any span regardless of whether CSS is present in a span. 
· Support: Nokia, Ericsson, ZTE, Samsung, NTT DOCOMO, OPPO, Intel, CATT, Sharp, Panasonic
· Reasons:
· No practical difference in UE complexity relative to FG3-5b or relative to 120 kHz SCS in Rel-15 
· Argument 1 from proponents of option 1: For SCS=120KHz in Rel-15, a UE needs to do counting/dropping for totally 32 CCEs or 20 candidates in a slot with 1/8 ms. In Rel-16, for SCS =15 KHz with span (2, 2), the UE needs to do counting/dropping for totally X CCEs or Y candidates in a span with 1/7 ms, while X and Y is most likely smaller than 32 and 20 respectively for 120 kHz in Rel-15. Therefore, UE complexity is not increased in Rel-16. 
· Response from proponents of option 2: We cannot take one single function from 120 kHz and scale it for itself to draw conclusions about the implementation feasibility at another SCS. The interaction with other functions and other implementation related aspects needs to be considered. For example, in Rel-15 even UE can support 48 non-overlapped CCEs per slot for channel estimation for 60 kHz, only 56 CCEs per slot is supported for 15 kHz in Rel-15, which is not 192 CCEs scaled from 48 for 60 kHz. 
· Feature lead: 120 kHz is for FR2 in Rel-15, so maybe we cannot use it to judge the UE complexity for 15 kHz and 30 kHz in Rel-16?  

· Argument 2 from proponents of option 1: Computations can be done offline so the UE complexity is not a concern. 
· Response from proponents of option 2: Option 1 will increase e.g. 7 times computation compared to Rel-15, even doing it offline it will require too much memory to store the pre-calculated results  

· Option 2 is too restrictive for the network and does not provide any benefit to the UE

· Option 2：PDCCH overbooking/dropping is only performed in at most X span(s) with type 0/0A/1/2 CSS present within a slot
· If the number of spans with type 0/0A/1/2 CSS present within a slot is larger than X, then PDCCH overbooking/dropping is performed in the first X spans with type 0/0A/1/2 CSS present
· For the value of X
· Alt. 2-1: the value of X is 1
· Support: Qualcomm, LG, Intel (2nd), Huawei/HiSilicon(2nd), Spreadtrum (2nd), MediaTek (2nd), Vivo, Panasonic (2nd)    
· Alt. 2-2: the value of X is 2  
· Support: Huawei/HiSilicon, LG, Spreadtrum, MediaTek , Vivo, Panasonic (2nd)   

· Reasons:
· Significant UE complexity caused by counting and dropping multiple times per slot for option 1

Feature lead: Proponents of option 1 has concern on the restriction of option 2 while think UE complexity is not a big concern, proponents of option 2 has big concern on UE complexity of option 1. From feature lead point of view, the response from UE vendors can show that either UE complexity or cost would be increased if following option 1. As to the restriction brought by option 2, in Rel-15 PDCCH overbooking is restricted to PCell due to UE complexity, the main reason is that there is CSS on PCell and the CSS here should be mainly type 0/0A/1/2 since type 3 CSS can be on SCell also. If we follow similar rule, it seems ok to limit the PDCCH overbooking to one span assuming all type 0/0A/1/2 would be within one span also. Note that according to Rel-15 in some cases there are two search space sets for type 0-CSS within consecutive symbols corresponding to different SSBs, however typically UE would only monitor one of them in my understanding. Therefore, I made the following tentative proposal for further checking:      

Proposal #1 (i.e. option 2-Alt2-1): PDCCH overbooking/dropping is only performed in the first span with type 0/0A/1/2 CSS present within a slot.   

Please comment if you have strong concern on the above tentative proposal. 
	Company
	View

	
	

	
	



Simultaneously I also made the following tentative alternative proposal 1 for checking the views, which is to make the proponents of option 1 a little bit happier.  

Alternative proposal 1: PDCCH overbooking/dropping is only performed in at most 2 span(s) within a slot.
· If the number of spans within a slot is larger than 2, then PDCCH overbooking/dropping is performed in the first 2 spans

Please provide your views if you can accept this alternative proposal 1 if proposal 1 cannot be agreed. None of you might be happy with this alternative 1, but please to be constructive based on the situation. If you have any good idea on how to progress please provide here also.     
	Company
	View

	
	

	
	



Issue D-2: How to perform PDCCH dropping in a span 
It was also discussed how dropping should be performed within a span. In particular, the following was listed for further consideration in the FL summary of R1-2001408 in Sec. 2.2.4:
	Proposal #2: PDCCH candidate dropping in a span, down select one from the following options:
· Option 1 (i.e. original option 2): If the number of non-overlapping CCE for channel estimation of the configured PDCCH candidates to monitor in some monitoring span j exceeds the CCE limit per monitoring span of the span j, UE can skip monitoring all PDCCH candidates in the search space sets with highest search space set indices in span j until the number of non-overlapping CCE of remaining PDCCH candidates to monitor in the monitoring span j does not exceed the CCE limit per monitoring span for span j, i.e. no partial dropping in any search space set 
· Option 2 (i.e. original option 3): If the number of non-overlapping CCE for channel estimation of the configured PDCCH candidates to monitor in some monitoring span j exceeds the CCE limit per monitoring span of the span j, UE can skip monitoring some PDCCH candidates in the search space sets with highest search space set indices in span j until the number of non-overlapping CCE of remaining PDCCH candidates to monitor in the monitoring span j does not exceed the CCE limit per monitoring span for span j.


Based on the views in the contribution, company positions are summarized as below:
· Option 1: If the number of non-overlapping CCE for channel estimation of the configured PDCCH candidates to monitor in some monitoring span j exceeds the CCE limit per monitoring span of the span j, UE can skip monitoring all PDCCH candidates in the search space sets with highest search space set indices in span j until the number of non-overlapping CCE of remaining PDCCH candidates to monitor in the monitoring span j does not exceed the CCE limit per monitoring span for span j, i.e. no partial dropping in any search space set 
· [bookmark: OLE_LINK19][bookmark: OLE_LINK21]Support: Nokia, Intel, Huawei/HiSilicon, Vivo, MTK, Samsung, Apple, OPPO, Panasonic

· Reasons
·  Almost no effort on spec change with option 1
· Option 2  needs to discuss and define detailed dropping rules (or order) within the SSS of highest mapped index, we may have no sufficient time due to CR phase 

· No increase of UE complexity
· Option 2 would increase UE complexity in terms of either online calculation of PDCCH candidates or higher storage requirements related monitoring for certain slots /spans    
· Option 2 : If the number of non-overlapping CCE for channel estimation of the configured PDCCH candidates to monitor in some monitoring span j exceeds the CCE limit per monitoring span of the span j, UE can skip monitoring some PDCCH candidates in the search space sets with highest search space set indices in span j until the number of non-overlapping CCE of remaining PDCCH candidates to monitor in the monitoring span j does not exceed the CCE limit per monitoring span for span j.
· Support: NTT DOCOMO, Sharp


· Reason
· Per-span limit is typically smaller than the per-slot limit, UE should monitor as many PDCCH candidates as possible   
· Option 3: 
· For single serving cell case: If the number of non-overlapping CCE for channel estimation of the configured PDCCH candidates to monitor in some monitoring span j exceeds the CCE limit per monitoring span of the span j, UE can skip monitoring all PDCCH candidates in the search space sets with highest search space set indices in span j until the number of non-overlapping CCE of remaining PDCCH candidates to monitor in the monitoring span j does not exceed the CCE limit per monitoring span for span j, i.e. no partial dropping in any search space set.
·  For CA case: If the total number of configured PDCCH candidates or non-overlapped CCEs summed over all spans in the set exceeds the CA limit  or , and where set  is a set of spans which are present in the same DL-sub-slot across the active DL BWP(s) of scheduling cell(s) from the downlink cells, with at most one span per scheduling cell for each set, UE can skip monitoring all PDCCH candidates in the search space sets with highest search space set indices in the span in the DL-sub-slot until the number of non-overlapping CCE of remaining PDCCH candidates to monitor in the span in the DL-sub-slot does not exceed the CCE limit per monitoring span for the span in the DL-sub-slot, i.e. no partial dropping in any search space set.

· Support: Ericsson 
Based on the above views, for progress and simplicity, companies are encouraged to go with the majority view, i.e. option 1. 

Proposal 2: If the number of non-overlapping CCE for channel estimation of the configured PDCCH candidates to monitor in some monitoring span j exceeds the CCE limit per monitoring span of the span j, UE can skip monitoring all PDCCH candidates in the search space sets with highest search space set indices in span j until the number of non-overlapping CCE of remaining PDCCH candidates to monitor in the monitoring span j does not exceed the CCE limit per monitoring span for span j, i.e. no partial dropping in any search space set.

Please comment if you really cannot accept the above proposal.  
	Company
	View

	Qualcomm
	Fine with the proposal.

	Nokia, NSB
	Support (i.e. follow Rel-15 behavior)

	Samsung
	Support the proposal

	HW/HiSi
	Support the proposal

	Apple
	Support the proposal

	DOCOMO
	Fine with the proposal for the sake of progress

	CATT
	Fine with the proposal for the sake of progress

	LGE
	Fine with the proposal for the sake of progress

	Sharp
	No partial dropping in search space set would cause a consequence that a UE may even not monitor PDCCH for one USS set in a span with CSS present especially for (2,2) with a small number of non-overlapping CCEs.
Overall, we can follow the majority views and are fine with the proposal for the sake of progress.

	Intel
	Support

	Spreadtrum
	Support the proposal.

	ZTE
	Support

	OPPO
	Support

	MediaTek
	Support

	Ericsson
	This proposal has strong dependency on the CCE limit, which is still under discussion. We recommend delay the decision on this proposal till we know what values of CCE limit RAN1 converges to.

	vivo
	Support

	Panasonic
	Support



Summary of the status after first round email discussion
Base on the views from companies, company positions are summarized as below:
· Support: Qualcomm, Nokia, Samsung, Huawei/HiSilicon, Apple, NTT DOCOMO, CATT, LGE, Sharp, Intel, Spreadtrum, ZTE, OPPO, MediaTek, Vivo, Panasonic 

· Not support: Ericsson
· Reason from Ericsson: The proposal has strong dependency on scaling the CCE limit, which is still under discussion, thus recommend to delay the decision.
· Feature lead: No matter what formula or what option we will take for scaling the CCE limit, it won’t have impact on the dropping behavior here if we following the rel-15 rule. As clarified in RAN1#100-e meeting, according to the Rel-15 rule, PDCCH overbooking/dropping is only performed on the PCell, the dropping on PCell will be performed based on the minimum between per-SCS limit (i.e. C_total) and non-CA limit. That is UE doesn’t need to check the CCEs/BDs on SCell(s). Therefore, no matter what solution we will pick for calculating C_total, it doesn’t matter here.  

Based on the above discussion, the following proposal is recommended to take as agreement:  
Proposal 2: If the number of non-overlapping CCE for channel estimation of the configured PDCCH candidates to monitor in some monitoring span j exceeds the CCE limit per monitoring span of the span j, UE can skip monitoring all PDCCH candidates in the search space sets with highest search space set indices in span j until the number of non-overlapping CCE of remaining PDCCH candidates to monitor in the monitoring span j does not exceed the CCE limit per monitoring span for span j, i.e. no partial dropping in any search space set.
Please comment if cannot accept the proposal. 
	Company
	View

	Feature lead
	Only Ericsson has concern during the first round email discussion, while all other companies who provided views support the proposal. Hopefully Ericsson can be ok with it.

	
	



Corrections on DCI format design 
Based on the contributions from companies, the following issues related to DCI format design are discussed. 
Issue A-5: RRC Configuration for Cross-Carrier Scheduling
	Qualcomm R1-2002544
In the past RAN1 meetings, it was agreed that the size of the carrier indicator field (CIF) in the DCI format 0_2 and 1_2 can be configurable between 0 and 3 bits. In case the CIF has 1 or 2 bits, it is not clear how the UE determines the association between the index of a scheduled cell and a codepoint in the DCI. In Rel-15, this association is configured by the RRC parameter cif-InSchedulingCell under CrossCarrierSchedulingConfig.  However, since this RRC parameter is configured targeting the DCI format 0_1 and 1_1, reusing this RRC parameter for DCI format 0_2 and 1_2 may not be appropriate. Therefore, we propose to introduce new RRC parameters to configure the scheduling cell index corresponding to DCI format 1_2 and 0_2, respectively. The proposed TP is provided below.

	Modified clause (Section 10.1 of 38.213)


If a UE is configured with CrossCarrierSchedulingConfig for a serving cell, the carrier indicator field value in DCI format 0_1 and 1_1 corresponds to the value indicated by cif-InSchedulingCell in CrossCarrierSchedulingConfig, the carrier indicator field value in DCI format 0_2 and 1_2 corresponds to the value indicated by cif-InSchedulingCellForDCIFormat0_2 and cif-InSchedulingCellForDCIFormat1_2, respectively. 
	End






If both DCI format 0_1/1_1 and DCI format 0_2/1_2 are configured to be monitored for a serving cell and if the number of bits for DCI format 0_2/1_2 is less than 3 bits, it seems following the proposed TP more flexibility can be achieved, though it is possible to avoid the issue by some appropriate configuration in some cases.   
Proposal 3: Take the following text proposal for section 10.1 in TS 38.213:
	[image: ]



Please provide your views on the above proposal.  
	Company
	View

	Qualcomm
	Fine with the proposal.

	Nokia, NSB
	We do not see a need for this new RRC parameter. The CIF could also use the first 2^N indexes (i.e. only a subset can be indicated) – anyhow, it is up to gNB to configure the order of cells in cif-InSchedulingCell appropriately. 
What I mean: 
- for 0_1 and 1_1: you indicate 1..8 entries
- for 0_2 and 1_2: you can only indicate the first 1_2^N entries of cif-InSchedulingCell
But still, some clarification in the specs may be needed accordingly.

	Samsung
	There is no need for the proposal.
The network can assign cell indexes as it prefers – gNB implementation issue

	CATT
	We share the same view as Samsung. We don’t see the necessity to make such change.

	LGE
	We also fail to find a motivation for this proposal. This can be handled properly by gNB implementation.

	Sharp
	One question here is whether the motivation for this proposal is to allow DCI 0-2/1-2 to cross-schedule some cells which are not cross-scheduled by the DCI 0-1/1-1.

	Intel
	We do not see need to introduce the new RRC parameters for this purpose. As commented during the preparation phase and also above by others, the gNB can index the cells appropriately such that the sub-set of available indices (first 2^N code-points) are suitable for use with the new DCI formats in case of reduced CIF bit-width of N < 3 bits.
To the question from Sharp, we don’t see a reason to optimize support for such corner cases, given that the CIF  for format 0_1/1_1 have larger and fixed bit-width of 3 bits.

	Spreadtrum
	Similar reasons as Samsung, we do not see a need for this new RRC parameter.
A sub-set of cells can be used by DCI 0_2/0_1.

	ZTE
	We also don't see the need for this new RRC parameter. To avoid potential ambiguity, it's fine for us to make some clarification in the spec to clarify the first 2^N code points are used.

	OPPO
	Fine with proposal to support separate carrier configuration for URLLC and eMBB. Carrier for URLLC may not be applied for eMBB. So carriers for URLLC is not subset of carriers for eMBB.

	MediaTek
	We don’t see the need for the proposal.

	Ericsson
	We do not support introduction of the new RRC parameter, nor the related procedure.
We acknowledge that some clarification might be needed for the case of 1 or 2 bits CIF. However, as mentioned by other companies, it is possible to use a subset of the few first entries in cif-InSchedulingCell for DCI 0_1/1_1 for the case of 1 or 2 bits CIF. The mapping from codepoint to the value nCI  depends on the order of cells in cif-InSchedulingCell which can be taken care of via gNB implementation.

	vivo
	No need for the proposal.



Summary of the status after first round email discussion
Base on the views from companies, company positions are summarized as below:
· The TP is needed: Qualcomm, OPPO

· No new RRC parameter is needed: Nokia, Samsung, Intel, CATT, LGE, Spreadtrum, ZTE, MediaTek, Ericsson, Vivo

· Clarification may be needed in TS 38.213: Nokia, ZTE

· gNB implementation issue: Samsung, CATT, LGE, Intel, Spreadtrum, Ericsson, 

· gNB can index the cells appropriately such that the sub-set of available indices (first 2^N code-points) are suitable for use with the new DCI formats in case of reduced CIF bit-width of 1 or 2 bits.
Feature lead: Based on the above views, the majority view is that no new RRC parameter is needed. Please note that cif-InSchedulingCell is only configured for scheduled serving cell. If only DCI format 0_1/1_1 or only DCI format 0_2/1_2 is configured to monitor, then there is no issue. Only when both DCI format 0_1/1_1 and DCI format 0_2/1_2 are configured to monitor, and if smaller number of bits for CIF in DCI format 0_2/1_2 is configured, then gNB needs some appropriate configuration to ensure that cif-InSchedulingCell configured for a scheduled cell is valid in both DCI format 0_1/1_1 and DCI format 0_2/1_2. It would be good if we can achieve common understanding on this, therefore the following potential conclusion is made for further check:
Potential conclusion:  
gNB needs to ensure that the carrier field value indicated by CrossCarrierSchedulingConfig for a serving cell is smaller than 2^N, if both DCI format 0_1/1_1 and DCI format 0_2/1_2 are configured to monitor for the serving cell, where N is the minimum of the value indicated by carrierIndicatorSizeForDCI-Format1-2-r16 and the value indicated by carrierIndicatorSizeForDCI-Format0-2-r16.
Please comment if don’t agree with the above conclusion. 
	Company
	View

	
	

	
	



If we achieve consensus on the above conclusion, the remaining question is whether we need to clarify it in the specification or not. If needed, probably we can take the following as the starting point.  
UE is expected that the carrier field value indicated by CrossCarrierSchedulingConfig for a serving cell is smaller than 2^N, if both DCI format 0_1/1_1 and DCI format 0_2/1_2 are configured to monitor for the serving cell, where N is the minimum of the value indicated by carrierIndicatorSizeForDCI-Format1-2-r16 and the value indicated by carrierIndicatorSizeForDCI-Format0-2-r16.

Please comment if you don’t think the following clarification needed in TS 38.213, or if you have suggestion on the wording of the clarification. 
UE is expected that the carrier field value indicated by CrossCarrierSchedulingConfig for a serving cell is smaller than 2^N, if both DCI format 0_1/1_1 and DCI format 0_2/1_2 are configured to monitor for the serving cell, where N is the minimum of the value indicated by carrierIndicatorSizeForDCI-Format1-2-r16 and the value indicated by carrierIndicatorSizeForDCI-Format0-2-r16.
	Company
	View

	
	

	
	



[bookmark: OLE_LINK9]Issue A-8: Correction to FH field size definition for DCI format 0_2 (38.212, Sec. 7.3.1.1.3)
R1-2001694 proposes to correct the FH flag field size definition for DCI format 0_2 to clarify the operation if configured with resource allocation type 0 in Sec. 7.3.1.1.3 of TS 38.212 by agreeing to the following TP with changes in red:
	TP to TS 38.212, 7.3.1.1.3 to correct the FH bit field size & usage for DCI format 0_2
7.3.1.1.3	Format 0_2
<Unchanged text is omitted>

-	Frequency hopping flag – 0 or 1 bit:
[bookmark: OLE_LINK7][bookmark: OLE_LINK8]-	0 bit if only resource allocation type 0 is configured or if the higher layer parameter frequencyHopping-ForDCIFormat0_2 is not configured;
-	1 bit according to Table 7.3.1.1.1-3 otherwise, only applicable to resource allocation type 1, as defined in Clause 6.3 of [6, TS 38.214].
<Unchanged text is omitted>


From feature lead perspective, even without this clarification the current spec is right, since anyway when only resource allocation type 0 is configured the higher layer parameter frequencyHopping-ForDCIFormat0_2 won’t be configured, and it seems from 38.214 Clause 6.3 it is clear that frequency hopping is only applied to resource allocation type 1, but seems no harm to align with DCI format 0_1. If time permit, we can consider to discuss this TP. 
Proposal 4: Take the following text proposal for section 7.3.1.1.3 in TS 38.212 to align the description for DCI format 0_1:
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Please provide your views on the above proposal.  
	Company
	View

	Nokia, NSB
	Support (i.e. follow Rel-15 of DCI format 0_1 description)

	Samsung
	Fine with the proposal

	Apple
	We are okay with the proposal

	DOCOMO
	Support the proposal

	CATT
	We are fine with the intention. However, it is different from Rel-15 as the new RRC parameter ‘frequencyHopping-ForDCIFormat0_2’ which is used to enable or disable the FH. In the other words, the bit width of FH can be determined by the parameter. It is not reasonable to configure both RA type 0 and ‘frequencyHopping-ForDCIFormat0_2’ at the same time. It seems the current wording is sufficient.

	Sharp
	We are fine with the proposal.

	Intel
	Agree with at least the proposed changes in the second bullet.
On the observation from CATT, we partly agree – in that, the first bullet perhaps doesn’t need the update. However, the network could still configure FH for DCI format 0_2 and also dynamic switching between RA types 0 and 1, thus, the additional condition at least in the second bullet, e.g., limiting to RA type 1, seems necessary.

	Spreadtrum
	Agree with the proposal.
frequencyHoppingForDCI-Format0-2-r16 is used to configure frequency hopping mode.  As 38331 says.
 
frequencyHoppingForDCI-Format0-2-r16    CHOICE {
        pusch-RepTypeA                          ENUMERATED {intraSlot, interSlot},
        pusch-RepTypeB                          ENUMERATED {interRepetition, interSlot}
}
So, for the first change, the TP is reasonable.

	ZTE
	Agree with Intel that the first change is not needed and fine to clarify the second change. 

	MediaTek
	Support the proposal.

	Ericsson
	Agree with Intel and ZTE that the first change is not needed, as the existing specification does not allow FH if resource allocation Type 0 is used. We are fine with the change to the 2nd bullet.

	vivo
	Support the proposal.

	Panasonic
	Support the proposal.



Summary of the status after first round email discussion
Base on the views from companies, company positions are summarized as below:
· Support the TP: Nokia, Samsung, Apple, NTT DOCOMO, Sharp, Spreadtrum, MTK, Vivo, Panasonic

· Support the second change: Intel, ZTE, Ericsson,

· Not necessary: CATT

Feature lead: Based on the above views, it is recommended to take the 2nd change. As to the first change, that parameter won’t be configured if only resource allocation type 0 is configured. 
Proposal 4: Take the following text proposal for section 7.3.1.1.3 in TS 38.212 to align the description for DCI format 0_1:
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Please comment if you have strong concern on the above proposal. 
	Company
	View

	
	

	
	




Issue A-9: Correction to PDSCH TDRA for DCI formats 1_2 (38.214, Sec. 5.1.2.1)
When implementing the URLLC CR in Dec. 2019, there has been a small mistake in the editing which now looks as if the TDRA length L is only available if the new reference SLIV is not configured (i.e. for the otherwise clause). We mark this issue in yellow below from the current specifications: 
	-	The reference point S0 for starting symbol S is defined as: 
-	if configured with ReferenceofSLIV-ForDCIFormat1_2, and when receiving PDSCH scheduled by DCI format 1_2 with CRC scrambled by C-RNTI, MCS-C-RNTI, CS-RNTI with K0=0, and PDSCH mapping Type B, the starting symbol S is relative to the starting symbol S0 of the PDCCH monitoring occasion where DCI format 1_2 is detected; 
-	otherwise, the starting symbol S is relative to the start of the slot using S0=0, and	the starting symbol S relative to the start of the slot, and the number of consecutive symbols L counting from the symbol S allocated for the PDSCH are determined from the start and length indicator SLIV:

if  then


else 



where, and
-	the PDSCH mapping type is set to Type A or Type B as defined in Clause 7.4.1.1.2 of [4, TS 38.211].



This is clearly an error and should be corrected (please note, that there is now separate new bullet re-added from the CR – so that the length L applies to both if conditions on the reference SLIV!). R1-2001694 proposes to adopt the following text proposal /correct to the time domain resource allocation for DCI format 1_2 to Sec. 5.1.2.1 of TS 38.214 with the changes in red:
	TP to TS 38.214, Sec. 5.1.2.1 – needed correction to TDRA definition (due to error in the URLLC CR implementation)
[bookmark: _Toc11352084][bookmark: _Toc20317974][bookmark: _Toc27299872][bookmark: _Toc29673137][bookmark: _Toc29673278][bookmark: _Toc29674271][bookmark: _Toc36645501]5.1.2.1	Resource allocation in time domain
When the UE is scheduled to receive PDSCH by a DCI, the Time domain resource assignment field value m of the DCI provides a row index m + 1 to an allocation table. The determination of the used resource allocation table is defined in Clause 5.1.2.1.1. The indexed row defines the slot offset K0, the start and length indicator SLIV, or directly the start symbol S and the allocation length L, and the PDSCH mapping type to be assumed in the PDSCH reception.
Given the parameter values of the indexed row:



[bookmark: _Hlk32334714]-	The slot allocated for the PDSCH is Ks, where , if UE is configured with CA-slot-offset for at least one of the scheduled and scheduling cell, and Ks = [image: ], otherwise, and where n is the slot with the scheduling DCI, and K0 is based on the numerology of PDSCH, and  and are the subcarrier spacing configurations for PDSCH and PDCCH, respectively, and


-	 and  are the  and the, respectively, which are determined by higher-layer configured CA-slot-offset, for the cell receiving the PDCCH respectively, and  are the  and the, respectively, which are determined by higher-layer configured CA-slot-offset for the cell receiving the PDSCH, as defined in clause 4.5 of [4, TS 38.211].
-	The reference point S0 for starting symbol S is defined as: 
-	if configured with ReferenceofSLIV-ForDCIFormat1_2, and when receiving PDSCH scheduled by DCI format 1_2 with CRC scrambled by C-RNTI, MCS-C-RNTI, CS-RNTI with K0=0, and PDSCH mapping Type B, the starting symbol S is relative to the starting symbol S0 of the PDCCH monitoring occasion where DCI format 1_2 is detected; 
-	otherwise, the starting symbol S is relative to the start of the slot using S0=0., and	the starting symbol S relative to the start of the slot, and 
-	Tthe number of consecutive symbols L counting from the starting symbol S allocated for the PDSCH are determined from the start and length indicator SLIV:


if  then


else 



where, and
-	the PDSCH mapping type is set to Type A or Type B as defined in Clause 7.4.1.1.2 of [4, TS 38.211].
<Unchanged text is omitted>



Proposal 5: Take the following text proposal for section 5.1.2.1 in TS 38.214 to avoid the interpretation that the TDRA length L is only available if the new reference SLIV is not configured:

	5.1.2.1	Resource allocation in time domain
<Unchanged text is omitted>
-	The reference point S0 for starting symbol S is defined as: 
-	if configured with ReferenceofSLIV-ForDCIFormat1_2, and when receiving PDSCH scheduled by DCI format 1_2 with CRC scrambled by C-RNTI, MCS-C-RNTI, CS-RNTI with K0=0, and PDSCH mapping Type B, the starting symbol S is relative to the starting symbol S0 of the PDCCH monitoring occasion where DCI format 1_2 is detected; 
-	otherwise, the starting symbol S is relative to the start of the slot using S0=0., and	the starting symbol S relative to the start of the slot, and 
-	Tthe number of consecutive symbols L counting from the starting symbol S allocated for the PDSCH are determined from the start and length indicator SLIV:


if  then


else 



where, and
-	the PDSCH mapping type is set to Type A or Type B as defined in Clause 7.4.1.1.2 of [4, TS 38.211].
<Unchanged text is omitted>


 
Please provide your views on the above proposal.  
	Company
	View

	Qualcomm
	Fine with the proposal.

	Nokia, NSB
	Support

	Samsung
	Fine with the proposal

	Apple
	Okay with the proposal

	DOCOMO
	Fine with the proposal

	CATT
	Fine with the proposal

	LGE
	Fine with the proposal.

	Sharp
	Fine with the proposal.

	Intel
	Agree

	Spreadtrum
	Agree

	ZTE
	Support

	MediaTek
	Support

	Ericsson
	We are fine with the proposal.

	vivo
	Support

	Panasonic
	Support



Summary of the status after first round email discussion
Base on the views from companies, it seems the above proposal 5 is agreeable. 
Proposal 5: Take the following text proposal for section 5.1.2.1 in TS 38.214 to avoid the interpretation that the TDRA length L is only available if the new reference SLIV is not configured:

	5.1.2.1	Resource allocation in time domain
<Unchanged text is omitted>
-	The reference point S0 for starting symbol S is defined as: 
-	if configured with ReferenceofSLIV-ForDCIFormat1_2, and when receiving PDSCH scheduled by DCI format 1_2 with CRC scrambled by C-RNTI, MCS-C-RNTI, CS-RNTI with K0=0, and PDSCH mapping Type B, the starting symbol S is relative to the starting symbol S0 of the PDCCH monitoring occasion where DCI format 1_2 is detected; 
-	otherwise, the starting symbol S is relative to the start of the slot using S0=0., and	the starting symbol S relative to the start of the slot, and 
-	Tthe number of consecutive symbols L counting from the starting symbol S allocated for the PDSCH are determined from the start and length indicator SLIV:


if  then


else 



where, and
-	the PDSCH mapping type is set to Type A or Type B as defined in Clause 7.4.1.1.2 of [4, TS 38.211].
<Unchanged text is omitted>



Overall summary of the status after the second round email discussion

Proposal 4: Take the following text proposal for section 7.3.1.1.3 in TS 38.212
	[image: cid:image004.png@01D61A23.3B4B3390]




Proposal 5: Take the following text proposal for section 5.1.2.1 in TS 38.214 
	5.1.2.1    Resource allocation in time domain
<Unchanged text is omitted>
-    The reference point S0 for starting symbol S is defined as:
-      if configured with ReferenceofSLIV-ForDCIFormat1_2, and when receiving PDSCH scheduled by DCI format 1_2 with CRC scrambled by C-RNTI, MCS-C-RNTI, CS-RNTI with K0=0, and PDSCH mapping Type B, the starting symbol S is relative to the starting symbol S0 of the PDCCH monitoring occasion where DCI format 1_2 is detected;
-      otherwise, the starting symbol S is relative to the start of the slot using S0=0., and    the starting symbol S relative to the start of the slot, and
-    Tthe number of consecutive symbols L counting from the starting symbol S allocated for the PDSCH are determined from the start and length indicator SLIV:
 
if [image: cid:image005.png@01D61A23.3B4B3390] then
[image: cid:image006.png@01D61A23.3B4B3390]
else
[image: cid:image007.png@01D61A23.3B4B3390]
where[image: cid:image008.png@01D61A23.3B4B3390], and
-    the PDSCH mapping type is set to Type A or Type B as defined in Clause 7.4.1.1.2 of [4, TS 38.211].
<Unchanged text is omitted>




Proposal 2: If the number of non-overlapping CCE for channel estimation of the configured PDCCH candidates to monitor in some monitoring span j exceeds the CCE limit per monitoring span of the span j, UE can skip monitoring all PDCCH candidates in the search space sets with highest search space set indices in span j until the number of non-overlapping CCE of remaining PDCCH candidates to monitor in the monitoring span j does not exceed the CCE limit per monitoring span for span j, i.e. no partial dropping in any search space set.


Issue D-1: Span(s) for PDCCH overbooking/dropping

Proposal 3: For PDCCH overbooking/dropping, down select one from the following options:

· Option 1: PDCCH overbooking is allowed in any span regardless of whether CSS is present in a span.
· Support:  Samsung, Nokia, Ericsson, ZTE, NTT DOCOMO, OPPO, Intel, CATT, Sharp, Panasonic
· Reasons: 
· No practical difference in UE complexity relative to FG3-5b or relative to 120 kHz SCS in Rel-15 
· Argument 1 from proponents of option 1: For SCS=120KHz in Rel-15, a UE needs to do counting/dropping for totally 32 CCEs or 20 candidates in a slot with 1/8 ms. In Rel-16, for SCS =15 KHz with span (2, 2), the UE needs to do counting/dropping for totally X CCEs or Y candidates in a span with 1/7 ms, while X and Y is most likely smaller than 32 and 20 respectively for 120 kHz in Rel-15. Therefore, UE complexity is not increased in Rel-16.
· Response from proponents of option 2: We cannot take one single function from 120 kHz and scale it for itself to draw conclusions about the implementation feasibility at another SCS. The interaction with other functions and other implementation related aspects needs to be considered. For example, in Rel-15 even UE can support 48 non-overlapped CCEs per slot for channel estimation for 60 kHz, only 56 CCEs per slot is supported for 15 kHz in Rel-15, which is not 192 CCEs scaled from 48 for 60 kHz.
· Feature lead: 120 kHz is for FR2 in Rel-15, so maybe we cannot use it to judge the UE complexity for 15 kHz and 30 kHz in Rel-16? 
 
· Argument 2 from proponents of option 1: Computations can be done offline so the UE complexity is not a concern. 
· Response from proponents of option 2: Option 1 will increase e.g. 7 times computation compared to Rel-15, even doing it offline it will require too much memory to store the pre-calculated results 
 
· Option 2 is too restrictive for the network and does not provide any benefit to the UE


· Option 2 (revised): PDCCH overbooking/dropping is only performed in at most 1 span within a slot.
· If the number of spans within a slot is larger than 1, then PDCCH overbooking/dropping is performed in the first span

· Support: Qualcomm, Intel, MediaTek, Apple, Vivo, Huawei/HiSilicon, Spreadtrum, Panasonic, [LG], [Nokia]
· Reasons: 
· Significant UE complexity caused by counting and dropping multiple times per slot for option 1

Feature lead: Proponents of option 1 has concern on the restriction of option 2 while think UE complexity is not a big concern, proponents of option 2 has big concern on UE complexity of option 1. From feature lead point of view, the response from UE vendors can show that either UE complexity or cost would be increased if following option 1. As to the restriction brought by option 2, in Rel-15 PDCCH overbooking is restricted to PCell due to UE complexity, the main reason is that there is CSS on PCell and the CSS here should be mainly type 0/0A/1/2 since type 3 CSS can be on SCell also. If we follow similar rule, it seems ok to limit the PDCCH overbooking to one span since it should be typical that all type 0/0A/1/2 CSS would be within one span also. 

=========================================================================================

Summary of the status after first round email discussion regarding issue D-1
Base on the views from companies, company positions are summarized as below:
· Option 1: PDCCH overbooking is allowed in any span regardless of whether CSS is present in a span.
· Support: Nokia, Ericsson, ZTE, Samsung, NTT DOCOMO, OPPO, Intel, CATT, Sharp, Panasonic
· Reasons: 
· No practical difference in UE complexity relative to FG3-5b or relative to 120 kHz SCS in Rel-15 
· Argument 1 from proponents of option 1: For SCS=120KHz in Rel-15, a UE needs to do counting/dropping for totally 32 CCEs or 20 candidates in a slot with 1/8 ms. In Rel-16, for SCS =15 KHz with span (2, 2), the UE needs to do counting/dropping for totally X CCEs or Y candidates in a span with 1/7 ms, while X and Y is most likely smaller than 32 and 20 respectively for 120 kHz in Rel-15. Therefore, UE complexity is not increased in Rel-16.
· Response from proponents of option 2: We cannot take one single function from 120 kHz and scale it for itself to draw conclusions about the implementation feasibility at another SCS. The interaction with other functions and other implementation related aspects needs to be considered. For example, in Rel-15 even UE can support 48 non-overlapped CCEs per slot for channel estimation for 60 kHz, only 56 CCEs per slot is supported for 15 kHz in Rel-15, which is not 192 CCEs scaled from 48 for 60 kHz.
· Feature lead: 120 kHz is for FR2 in Rel-15, so maybe we cannot use it to judge the UE complexity for 15 kHz and 30 kHz in Rel-16? 
 
· Argument 2 from proponents of option 1: Computations can be done offline so the UE complexity is not a concern. 
· Response from proponents of option 2: Option 1 will increase e.g. 7 times computation compared to Rel-15, even doing it offline it will require too much memory to store the pre-calculated results 
 
· Option 2 is too restrictive for the network and does not provide any benefit to the UE
 
· Option 2：PDCCH overbooking/dropping is only performed in at most X span(s) with type 0/0A/1/2 CSS present within a slot
· If the number of spans with type 0/0A/1/2 CSS present within a slot is larger than X, then PDCCH overbooking/dropping is performed in the first X spans with type 0/0A/1/2 CSS present
· For the value of X 
· Alt. 2-1: the value of X is 1 
· Support: Qualcomm, LG, Intel (2nd), Huawei/HiSilicon(2nd), Spreadtrum (2nd), MediaTek (2nd), Vivo, Panasonic (2nd)   
· Alt. 2-2: the value of X is 2   
· Support: Huawei/HiSilicon, LG, Spreadtrum, MediaTek , Vivo, Panasonic (2nd)  
 
· Reasons: 
· Significant UE complexity caused by counting and dropping multiple times per slot for option 1
 
Feature lead: Proponents of option 1 has concern on the restriction of option 2 while think UE complexity is not a big concern, proponents of option 2 has big concern on UE complexity of option 1. From feature lead point of view, the response from UE vendors can show that either UE complexity or cost would be increased if following option 1. As to the restriction brought by option 2, in Rel-15 PDCCH overbooking is restricted to PCell due to UE complexity, the main reason is that there is CSS on PCell and the CSS here should be mainly type 0/0A/1/2 since type 3 CSS can be on SCell also. If we follow similar rule, it seems ok to limit the PDCCH overbooking to one span assuming all type 0/0A/1/2 would be within one span also. 
   
Summary of the status after second round email discussion on issue D-1
Based on the first round discussion,  as feature lead I made the following proposal #1 and alternative proposal #1 to further check. Some companies who don’t agree that UE complexity don’t agree with the direction I suggested. 
    
Proposal #1 (i.e. option 2-Alt2-1): PDCCH overbooking/dropping is only performed in the first span with type 0/0A/1/2 CSS present within a slot. If there is no type 0/0A/1/2 CSS present within a slot, then PDCCH overbooking/dropping is only performed in the first span within the slot.  

Please comment if you have strong concern on the above tentative proposal.
	Company
	View

	Feature lead
	Based on the discussion and company positions above, personally I do acknowledge the UE complexity issue to some extent as I described above. Thus I am trying to recommend this direction. If companies still cannot accept it, I would leave it to chairman to decide between option 1 and option 2 above.
Note that Proposal 1 here is not restricted to be always the first span, to address some concern from companies that CSS might not be located at the first span for dedicated signaling configuration case.

	Nokia, NSB
	We acknowledge the UE complexity, but we are wondering why we need to restrict this to spans having type 0/0A/1/2 CSS present. If it is about the max. number of spans (i.e. 1 or 2) for overbooking / dropping per span it should not really matter in a slot if type 0/0A/1/2 CSS is present or not (or a Type 3 CSS) and please note, this anyhow may not be the first span in a slot anyway.
So to reformulate this, could we say:
PDCCH overbooking is only performed in a single (or two?) spans within a slot.
Or written from UE perspective:
The UE is not expected to be configured with more than one (or two?) span per slot with PDCCH overbooking / dropping.
 
Feature lead>  I assume for the spans with CSS it is more likely PDCCH overbooking will happen, thus it is more appropriate to allow PDCCH dropping in span(s) with CSS. But I think you have a point here, for the slot without CSS, PDCCH overbooking and dropping should be allowed also. I updated the proposal 1 above accordingly. As expressed by several companies below, the location of the span for PDCCH dropping should be predefined.

	CATT
	It seems our concerns on option 2 is not responded by proponents of option2. As explained in our input in the first round discussion, we think option 2 is too restrictive and may not be beneficial at all. One example is shown in the following figure. As explained by Debdeep, type 0/0A/2 CSS and type1 CSS without dedicated RRC configuration is configured in the same span. We agree with that if only FG3-1 is supported. But for the other cases, the example shown in the following figure is still make sense. If FG3-5a is reported, CSS can be configured on any symbols once satisfy the required GAP.
In the example, although overbooking is allowed in the first span, gNB has to configure a very conservative USS as it has to guarantee there is no overbooking in span#3. It definitely against the spirit of supporting overbooking.
[image: cid:image001.png@01D61A23.3B4B3390]
 
Feature lead> I agree with the issue you highlighted here. But it might not be the typical case. According to the location of search space zero in section 13 in TS 38.213, for FR1 case the location of type 0-CSS is located at the beginning of a lot. Then for the case that type 0/0A/1/2 CSS can be configured by dedicated signaling, from specification perspective yes any location is possible, but if it can be acceptable for common signaling case to restrict type 0/0A/1/2 CSS at the beginning of the slot, then if in the end we agree PDCCH overbooking and dropping can only be allowed in the first span, probably ok for gNB to configure CSS in the first span to avoid the issue you mentioned.   

Aris> Your response to CATT for FG3-5a was that while Rel-15 allows the Rel-16 configurations, CSS can be restricted at the beginning of the slot. However, although that may appear reasonable, a UE is not designed according to a friendly gNB configuration from all vendors, it is designed according to specifications. 

	OPPO
	If UE complexity is not ignored, restriction on the number of span performing PDCCH overbooking/dropping is enough. It is not necessary to restrict the span performing PDCCH overbooking/dropping to the span with type 0/0A/1/2 CSS.

	LGE
	We are fine with either X=1 or X=2. One thing we think it’s essential would be the span(s) for PDCCH overbooking/dropping does not necessarily have to be the first X span. Rather, as commented earlier, it should be possible that the span(s) for PDCCH overbooking/dropping can be configured to UE by higher layer signaling. This in fact can enable flexible search space configuration at gNB side while there would be no difference in terms of UE complexity compared with the case where overbooking is allowed in only the first  X span. Accordingly, our suggestion is (if we agree to X=1):
PDCCH overbooking/dropping is only performed in one span with type 0/0A/1/2 CSS present within a slot. The location of the span can be configured by higher layer signaling.  
 
Feature lead> This is one way to go, but it seems not really necessary to introduce a new RRC parameter to do this, though there is some flexibility here. Usually the overbooking would happen in the span with CSS. As said above, proposal 1 is not to always limit it to the first span.

	Samsung
	We are not OK with the proposal. A Rel-15 UE is already capable of the corresponding “complexity”. This has been mentioned several times and was not refuted – either from FG3-5a/b perspective or from FG3-1 perspective for SCS 120 kHz. This is a software (non-)issue (and does not relate to FR2). There is no reason to go backwards in Rel-16 compared to Rel-15 especially when this is for a URLLC UE with higher PDCCH processing requirements than a Rel-15 UE.
Also, the proposal does not reflect the majority of opinions. That is not a requirement but one would expect the first proposal from the FL to reflect the 2-to-1 majority for 1st preferences.
 
Feature lead> As FL, if both sides look equal to me from technical points, as you said I would suggest to go the majority view. For this case, to some extent I do acknowledge the UE complexity based on inputs from UE vendors. Even it is software issue as some companies mentioned it will require much more memory. Then look at both option 1 and option 2, 10 companies vs 8 companies, the difference is not that much. Therefore, I tired option 2 first. If still cannot accept by companies, I guess I would have to leave it to chairman to decide.

Aris> It has been argued by us, and also at least by CATT, that Rel-15 already requires basically same checking for overbooking as would Rel-16 (for FG3-5a or FG3-1 at 120 kHz SCS).

The problem with limiting X=1 is that the gNB practically has to put all CSS in that particular span. For combinations such as (2, 2) and (4, 3), that would practically leave no PDCCH monitoring capability for USS. A gNB will not do that (or at least should not be forced to do that by specifications). 
A gNB should be able to distribute (at least Type3) CSS, in Rel-16 and beyond, for UEs with span-based PDCCH monitoring across the spans to have a balance and uniform scheduling capability. So, X=1 makes no real difference from X=0 for a network scheduling a UE with span-based PDCCH monitoring.
Therefore, in our view, there can be only 2 possible conclusions based on Rel-15 operation
1. No change to Rel-15, other than ‘slot’ becomes ‘span’ 
1. No overbooking, as for SCells in Rel-15 (i.e. X=0 - the UE vendors that claim ‘problems’ with overbooking should be very happy).

	MediaTek
	We support the proposal.
In response to the comments from Nokia and OPPO, the location of the span(s) where the UE should do the check of overbooking should be predefined. This could be defined as (as an example) “the first span with type 0/0A/1/2 CSS present within a slot”, “the first span in the slot”, “the last span in the slot”, etc.
Regarding LG’s proposal on having the location of the span to be configured by higher layer signaling, we don’t think there is a need to have RRC parameter for this.

	Qualcomm
	The index of the span is also important (whether CSS is there or not is less of a concern.) The reason for it is that if the UE does not know in which span dropping is expected, it should still perform counting for all spans, which does not help the UE to reduce the complexity.
Instead of limiting the span to the one with some types of CCS, we can say that overbooking/dropping is performed in the first span of every slot, or a single configured span in every slot. A configuration parameter can help the gNB to plan where the overbooking is needed based on the configuration of CORESETs and search space sets.
Feature lead> I think in typical case the overbooking is in the span with CSS if we follow the Rel-15 rule.

	Sharp
	We think even FG 3-1 would also allow the Type 1 with dedicated RRC configuration in first span and Type 0/0A/2 CSS  in another span according to its corresponding SSB. It seems the figure from CATT would happen even under the FG3-1.
Moreover, we share the view from companies that the location of span should be determined but not always the first one.
Feature lead> Please check my reply to CATT.

	vivo
	We are fine with FL’s updated proposal

	HW/HiSi
	We agree with the FL proposal. 
The comparison from Samsung with 120 kHz does not hold. If we want to compare with 120 kHz, we could also use the same logic and say that at 120 kHz, because the UE can support 256 CCEs per ms whereas for 15 kHz only 56/ms, the operation at 120 kHz is 4.5 more efficient. This is of course as unreasonable as the other comparison. We need to compare the SCS by itself and there is no doubt that more operations are needed to be performed if overbooking and dropping has to be performed in every span.  



Simultaneously I also made the following tentative alternative proposal 1 for checking the views, which is to make the proponents of option 1 a little bit happier. 
 
Alternative proposal 1: PDCCH overbooking/dropping is only performed in at most 2 span(s) within a slot.
· If the number of spans within a slot is larger than 2, then PDCCH overbooking/dropping is performed in the first 2 spans
 
Please provide your views whether you can accept this alternative proposal 1 or not if proposal 1 cannot be agreed. None of you might be happy with this alternative proposal 1, but please to be constructive based on the situation. If you have any good idea on how to progress please provide here also.     
	Company
	View

	Nokia, NSB
	We would be fine with the first sentence – and if worries by companies on the number this could be one. But we do not see the need for the subbullet – the overbooking could be also in the 3rd or 4th span which should not really increase the UE complexity.
Feature lead> As shown in companies comment, the location of the spans where overbooking/dropping is allowed should be known.

	OPPO
	Same opinion as Nokia,NSB

	Samsung
	X=2 does pretty much nothing – seems the only reason for having it is for having it, practically zero technical justification.

	MediaTek
	We support this proposal as well.
The location of the spans where overbooking/dropping is allowed should be known. Doesn’t matter if it is the first 2 spans, the last 2 spans, etc.

	Qualcomm
	We think 1 span per slot is sufficient. Also, as explained above, the location of the span should be know apriori.
Feature lead> Can you accept 2?

	Intel
	As indicated in the previous round, we can accept Proposal 1, but not the Alternative Proposal 1.

	Sharp
	Agree with Nokia. The location of spans for overbooking are not necessary to be always the first and second ones. 

	Apple
	We are fine with this proposal. As long as the number of spans are limited (1 or 2) and the locations are known, we are okay. 

	vivo
	We are fine with the first sentence.
Although the number of spans can be limited to 1 or 2, the sub-bullet here may put unnecessary restriction on the location of spans allowing overbooking.
To ensuring the location of the spans allowing overbooking/dropping to be known without losing the flexibility, we suggest to update the proposal based on Proposal #1 (i.e. option 2-Alt2-1) like following: 
PDCCH overbooking/dropping is only performed at most in the first 2 span(s) with type 0/0A/1/2 CSS present within a slot. If there is no type 0/0A/1/2 CSS present within a slot, then PDCCH overbooking/dropping is only performed at most in the first 2 span(s) within the slot. 

	HW/HiSi
	We share the thoughts from Nokia. But we are also fine with the proposal for the sake of progress .


--------------------------------------------------------------------------------------------------------------------------------------------------
=========================================================================================

Issue A-5: RRC Configuration for Cross-Carrier Scheduling

	Qualcomm R1-2002544

In the past RAN1 meetings, it was agreed that the size of the carrier indicator field (CIF) in the DCI format 0_2 and 1_2 can be configurable between 0 and 3 bits. In case the CIF has 1 or 2 bits, it is not clear how the UE determines the association between the index of a scheduled cell and a codepoint in the DCI. In Rel-15, this association is configured by the RRC parameter cif-InSchedulingCell under CrossCarrierSchedulingConfig.  However, since this RRC parameter is configured targeting the DCI format 0_1 and 1_1, reusing this RRC parameter for DCI format 0_2 and 1_2 may not be appropriate. Therefore, we propose to introduce new RRC parameters to configure the scheduling cell index corresponding to DCI format 1_2 and 0_2, respectively. The proposed TP is provided below.
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Potential conclusion: Leave it to gNB implementation and no any spec change needed. 
Please comment if cannot accept the above conclusion. 
	Company
	View

	Feature lead
	Majority view is that it can implementation issue. Some companies think some clarification needed in the specification. One option on the potential clarification was made by FL as shown in the detailed summary of the status below, but we are not able to achieve consensus on that. 

	
	



Summary of the status after first round email discussion on issue A-5
Base on the views from companies, company positions are summarized as below:
· The TP is needed: Qualcomm
· No new RRC parameter is needed: Nokia, Samsung, Intel, CATT, LGE, Spreadtrum, ZTE, MediaTek, Ericsson, Vivo, OPPO
· Clarification may be needed in TS 38.213: ZTE, Qualcomm
· gNB implementation issue: Samsung, CATT, LGE, Intel, Spreadtrum, Ericsson, OPPO, Nokia
· gNB can index the cells appropriately such that the sub-set of available indices (first 2^N code-points) are suitable for use with the new DCI formats in case of reduced CIF bit-width of 1 or 2 bits.

Feature lead: Based on the above views, the majority view is that no new RRC parameter is needed. If only DCI format 0_1/1_1 or only DCI format 0_2/1_2 is configured to monitor, then there is no issue. Only when both DCI format 0_1/1_1 and DCI format 0_2/1_2 are configured to monitor, there it the issue. 

Reason for leaving it to implementation: 

According to TS 38.212, it is clear that DCI format 0_2/1_2 can only indicate cells with a CIF corresponding to 1..2^N, where N is the bitwidth of carrier indicator field in DCI format 0_2/1_2. It is up to gNB to configure the order of cells in cif-InSchedulingCell appropriately. An example is given in the following table, the table only contains cells which are configured with the same scheduling cell (i.e. where the PDCCH monitoring is happening). The values for the cif-InScheduling cell here is scrambled on purpose, to make sure people do not think there needs to be any order. And it is up to gNB to assign the cif-In-Scheduling cell to make sure the cells it wants to address can be addressed.

	Cell (i.e. cell ID)
	x-scheduling config
	Cells addressable with 0_1/1_1 or 3bit CIF for 0_2 / 1_1
	Cells addressable
with 0_2 / 1_2
and 2 bit CIF (i.e. CIF values 0...3)
	Cells addressable
with 0_2 / 1_2
and 1 bit CIF (i.e. CIF values 0...1)

	A
(scheduling cell)
	Self scheduling
as this is scheduling cell
	Yes
	Yes
	Yes

	B
	schedulingCellId = ‘cell A’
cif-InSchedulingCell = 6
	Yes
	
	

	C
	schedulingCellId = ‘cell A’
cif-InSchedulingCell = 2
	Yes
	Yes
	

	D
	schedulingCellId = ‘cell A’
cif-InSchedulingCell = 5
	Yes
	
	

	E
	schedulingCellId = ‘cell A’
cif-InSchedulingCell = 1
	Yes
	Yes
	Yes

	F
	schedulingCellId = ‘cell A’
cif-InSchedulingCell = 4
	Yes
	
	

	G
	schedulingCellId = ‘cell A’
cif-InSchedulingCell = 3
	Yes
	Yes
	

	H
	schedulingCellId = ‘cell A’
cif-InSchedulingCell = 7
	Yes
	
	




One option for potential clarification in the spec: 

UE is expected that the carrier field value indicated by CrossCarrierSchedulingConfig for a serving cell is smaller than 2^N, if both DCI format 0_1/1_1 and DCI format 0_2/1_2 are configured to monitor for the serving cell, where N is the minimum of the value indicated by carrierIndicatorSizeForDCI-Format1-2-r16 and the value indicated by carrierIndicatorSizeForDCI-Format0-2-r16.

Feature lead: The above description is actually aligned with what shown in the table above for the cell(s) that can be scheduled by both DCI format 0_1/1_1 and DCI format 0_2/1_2 (i.e. the cells with “Yes” in more than one cell in the above table). For example, for the cells highlight in blue, the value of cif-InSchedulingCell is either 0 or 1, which is smaller than 2^1, while for the cells highlight in yellow, the value of cif-InSchedulingCell is either 0 or 1 or 2 or 3, which is smaller than 2^2. However, it seems people think that this kind of description in the spec is too restrictive.   
   

Feature lead provides the following interpretation on the above description based on the current TS 38.331 structure. Note that we don’t have sufficient time to clarify whether the understanding below is correct or not. 

1. According to the current cif-InSchedulingCell structure in 38.331 as below, gNB will configure the CIF value by cif-InSchedulingCell for a scheduled serving cell, the CIF value for different scheduled serving cells will be configured separately and the value range for cif-InSchedulingCell is 1..7.  In theory, if the bitwidth of carrier indicator field is 3 bits, gNB can configure any value among 1 to 7 to a scheduled serving cell, while if the bitwidth of carrier indicator field is 2 bits, gNB can configure any value among 1 to 3 to a scheduled serving cell.

1. If only DCI format 0_1/1_1 or only DCI format 0_2/1_2 is configured to monitor, there will be only one bitwidth of carrier indicator, therefore there is no need to have any special consideration when gNB configure the CIF value by cif-InSchedulingCell for a scheduled serving cell. However, if both DCI format 0_1/1_1 and DCI format 0_2/1_2 are configured to monitor, we may have 2 or even 3 bitwidth of carrier indicator. Let’s take 3 bits for DCI format 0_1/1_1 and 2 bits for DCI format 0_2/1_2, then when gNB configures CIF value for a scheduled serving cell, it needs to pick the one that can be applicable for both DCI format 0_1/1_1 and DCI format 0_2/1_2, e.g. CIF value 1 can work, but CIF value 4 not work since it is out of the range for the value of carrier indication in DCI format 0_2/1_2.

1. Since for DCI format 0_2/1_2, we even allow different bitwidth for DCI format 0_2 and DCI format 1_2, when gNB configure the CIF value, it needs to ensure the value chosen is applicable to both DCI format 0_2 and DCI format 1_2. 
Based on the above 3 points, I made the following conclusion to ensure the appropriate configuration. Of course, whether we need to specify it in the spec, or leave it to implementation assuming gNB is smart enough, I am open with it. I just observed that some companies mentioned that clarification needed in the spec.    

gNB needs to ensure that the carrier field value indicated by CrossCarrierSchedulingConfig for a serving cell is smaller than 2^N, if both DCI format 0_1/1_1 and DCI format 0_2/1_2 are configured to monitor for the serving cell, where N is the minimum of the value indicated by carrierIndicatorSizeForDCI-Format1-2-r16 and the value indicated by carrierIndicatorSizeForDCI-Format0-2-r16 for the scheduling cell
1. As to the question “what is the problem if the DCI format 0_2/1_2 can only indicate cells with a CIF corresponding to 1..2^N” raised by Klaus, my answer is that there is no problem since it is the truth. But if a scheduled cell is configured to be scheduled by a scheduling cell, but in the end cannot be scheduled by the scheduling cell since the configured CIF value doesn’t match the bitwidth of the carrier indicator in the DCI on the scheduling cell, that would be error configuration in my understanding. So the thing gNB need to do is to make the configuration right and appropriate. Of course, if gNB smart enough, with the description “DCI format 0_2/1_2 can only indicate cells with a CIF corresponding to 1..2^N” in the spec, gNB can implicitly infer what I proposed above when do the configuration, but if we want to put something in the spec, then would it be better to put something more obvious? 

======================================================================


CrossCarrierSchedulingConfig ::=        SEQUENCE {
    schedulingCellInfo                      CHOICE {
        own                                     SEQUENCE {                  -- Cross carrier scheduling: scheduling cell
            cif-Presence                            BOOLEAN
        },
        other                                   SEQUENCE {                  -- Cross carrier scheduling: scheduled cell
            schedulingCellId                        ServCellIndex,
            cif-InSchedulingCell                    INTEGER (1..7)
        }
    },
    ...,
    [[
    carrierIndicatorSize                SEQUENCE {
        carrierIndicatorSizeForDCI-Format1-2-r16        INTEGER (0..3), 
        carrierIndicatorSizeForDCI-Format0-2-r16        INTEGER (0..3)
    }                                                   OPTIONAL  -- Cond CIF-PRESENCE
    ]]
}

-- TAG-CrossCarrierSchedulingConfig-STOP
-- ASN1STOP

	CrossCarrierSchedulingConfig field descriptions

	carrierIndicatorSizeForDCI-Format0-2, carrierIndicatorSizeForDCI-Format1-2
Configures the number of bits for the field of carrier indicator in PDCCH DCI format 0_2/1_2. The field carrierIndicatorSizeForDCI-Format0-2 refers to DCI format 0_2 and the field carrierIndicatorSizeForDCI-Format1-2 refers to DCI format 1_2, respectively (see TS 38.212 [17], clause 7.3.1 and TS 38.213 [13], clause 10.1).

	cif-Presence
The field is used to indicate whether carrier indicator field is present (value true) or not (value false) in PDCCH DCI formats, see TS 38.213 [13]. If cif-Presence is set to true, the CIF value indicating a grant or assignment for this cell is 0.

	cif-InSchedulingCell
The field indicates the CIF value used in the scheduling cell to indicate a grant or assignment applicable for this cell, see TS 38.213 [13].

	other
Parameters for cross-carrier scheduling, i.e., a serving cell is scheduled by a PDCCH on another (scheduling) cell. The network configures this field only for SCells. When SCS of scheduling PDCCH is different from SCS of scheduled PDSCH, the time gap delta-values between the end of the PDCCH and start of the PDSCH is required to be not smaller than the minimal values specified in TS 38.214 [19].

	own
Parameters for self-scheduling, i.e., a serving cell is scheduled by its own PDCCH.

	schedulingCellId
Indicates which cell signals the downlink allocations and uplink grants, if applicable, for the concerned SCell. In case the UE is configured with DC, the scheduling cell is part of the same cell group (i.e. MCG or SCG) as the scheduled cell.



==============================================================

Updated proposals based on third round email discussion
Note: Proposal 2, proposal 4 and proposal 5 are stable, thus I didn’t copy them here again. Please refer to section 4. 
Alternative proposal 3: PDCCH overbooking/dropping is only performed in at most X span(s) within a slot.
· If the number of spans within a slot is larger than X, then PDCCH overbooking/dropping is performed in the first X spans
· For the value of X 
· X=1 for combination (7, 3)
· X=1 for combination (4, 3)
· X=2 for combination (2, 2)

Please comment on the above the above alternative proposal 3.           
	Company
	View

	Feature lead
	Based on the comments from chipset vendors, from UE complexity perspective, I think two factors would be relevant: 
· The number of spans that a UE needs to do PDCCH overbooking/dropping within a slot
· The number of CCEs/BDs a UE needs to check within a span (i.e. the limit of C and M) 
Then from the limit of CCEs/BDs perspective, for combination (7, 3) the values are exactly the same as that in Rel-15 for 15 kHz and 30 kHz, thus in the above proposal I take X=1. For combination (4, 3), with the potential limit for CCEs/BDs, it seems we can only take X=1 also, proposal we can go up to X=2 considering two times of limit C and M is just a little bit larger than the limit for (7, 3), I take X=1 here for the starting point. For combination (2, 2), it seems we can go up to X=3, but I take X=2 here as the starting point considering UE needs to do more times of calculation.

In Rel-15 PDCCH overbooking is restricted to PCell due to UE complexity, the main reason is that there is CSS on PCell and the CSS here should be mainly type 0/0A/1/2 since type 3 CSS can be on SCell also. According to the location of search space zero in section 13 in TS 38.213, for FR1 case the location of type 0-CSS is located at the beginning of a lot. Then for the case that type 0/0A/1/2 CSS can be configured by dedicated signaling, from specification perspective yes any location is possible, but if it can be acceptable for common signaling case to restrict type 0/0A/1/2 CSS at the beginning of the slot, then it should be no big problem to restrict to the beginning of the slot also.  

For combination (7, 3) and combination (4, 3), X=1 is meaningful considering it occupies 1/2 and 1/3 of the spans in a lot, at least from type 0/0A/1/2 perspective the first 4 symbols within a slot should be a good number. For combination (2, 2), if we can go up to X=2 as above, I think it can be compared to combination (4, 3) also.

Note that the above is just my personally observation and thinking, you may agree with it or not. 

@ UE vendors
If you can do a larger value (e.g. 2 for (4, 3) and 3 for (2, 2)) please offer it also, it would be good for us to have a larger number as much as possible from performance and flexibility perspective, and also to do something good for gNB vendors.   

	
	



Issue A-5: RRC Configuration for Cross-Carrier Scheduling

	Qualcomm R1-2002544

In the past RAN1 meetings, it was agreed that the size of the carrier indicator field (CIF) in the DCI format 0_2 and 1_2 can be configurable between 0 and 3 bits. In case the CIF has 1 or 2 bits, it is not clear how the UE determines the association between the index of a scheduled cell and a codepoint in the DCI. In Rel-15, this association is configured by the RRC parameter cif-InSchedulingCell under CrossCarrierSchedulingConfig.  However, since this RRC parameter is configured targeting the DCI format 0_1 and 1_1, reusing this RRC parameter for DCI format 0_2 and 1_2 may not be appropriate. Therefore, we propose to introduce new RRC parameters to configure the scheduling cell index corresponding to DCI format 1_2 and 0_2, respectively. The proposed TP is provided below.
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Potential conclusion: Leave it to gNB implementation and no any spec change needed. 
Please comment if cannot accept the above conclusion. 
	Company
	View

	Feature lead
	Majority view is that it can implementation issue. Some companies think some clarification needed in the specification. One option on the potential clarification was made by FL as shown in the detailed summary of the status below, but we are not able to achieve consensus on that. 

	
	



Outcome of email discussion [100e-NR-L1enh_URLLC_PDCCH-03] 
Based on the email discussion, the outcome is as below:
Agreements:
· Option 2 (revised): PDCCH overbooking/dropping is only performed in at most 1 span within a slot.
· If the number of spans within a slot is larger than 1, then PDCCH overbooking/dropping is performed in the first span
Agreements:
Take the following text proposal for section 7.3.1.1.3 in TS 38.212 
	



Agreements: 
Take the following text proposal for section 5.1.2.1 in TS 38.214 
	5.1.2.1    Resource allocation in time domain
<Unchanged text is omitted>
-    The reference point S0 for starting symbol S is defined as:
-      if configured with ReferenceofSLIV-ForDCIFormat1_2, and when receiving PDSCH scheduled by DCI format 1_2 with CRC scrambled by C-RNTI, MCS-C-RNTI, CS-RNTI with K0=0, and PDSCH mapping Type B, the starting symbol S is relative to the starting symbol S0 of the PDCCH monitoring occasion where DCI format 1_2 is detected;
-      otherwise, the starting symbol S is relative to the start of the slot using S0=0., and    the starting symbol S relative to the start of the slot, and
-    Tthe number of consecutive symbols L counting from the starting symbol S allocated for the PDSCH are determined from the start and length indicator SLIV:
 <Unchanged text is omitted>



Agreements: 
If the number of non-overlapping CCE for channel estimation of the configured PDCCH candidates to monitor in some monitoring span j exceeds the CCE limit per monitoring span of the span j, UE can skip monitoring all PDCCH candidates in the search space sets with highest search space set indices in span j until the number of non-overlapping CCE of remaining PDCCH candidates to monitor in the monitoring span j does not exceed the CCE limit per monitoring span for span j, i.e. no partial dropping in any search space set.

As per email decision, the following TPs are endorsed.
R1-2003051	Text proposal 1 for TS 38.213 Section 10.1 on agreement in [100b-e-NR-L1enh-URLLC-PDCCH enhancements-03]	Moderator (Huawei)
R1-2003052	Text proposal for TS 38.212 Section 7.3.1.1.3 in [100b-e-NR-L1enh-URLLC-PDCCH enhancements-03]	Moderator (Huawei)
R1-2003053	Text proposal for TS 38.214 Section 5.1.2.1 in [100b-e-NR-L1enh-URLLC-PDCCH enhancements-03]	Moderator (Huawei)
[bookmark: _GoBack]
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If a UE is configured with CrossCarrierSchedulingConfig for a serving cell, the carrier indicator field
value_in DCI format O 1 and 1 1 corresponds to the value indicated by cif-InSchedulingCell in
CrossCarrierSchedulingConfig, the carrier indicator field value in DCI format 0_2 and 1_2 corresponds
to the value indicated by cif-InSchedulingCellForDCIFormat0 2 and cif-
InSchedulingCellForDCIFormatl 2, respectively. .
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7.3.1.1.3 Format 0 2.

<Unchanged text is omitted>.

- Frequency hopping flag — 0 or 1 bit:.

- 0 bit if only resource allocation type 0 is configured or if the higher layer parameter
frequencyHopping-ForDCIFormat0 2 is not configured;.

- 1 bit according to Table 7.3.1.1.1-3 otherwise, only applicable to resource allocation type 1, as defined
in Clause 6.3 of [6, TS 38.214]..

<Unchanged text is omitted>.
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73113 Format 0_2.

<Unchanged text is omitted>.

- Frequency hopping flag — 0 or 1 bit:.
- 0 bit if the higher layer parameter frequencyHopping-ForDCIFormat0 2 is not configured;.

- 1 bit according to Table 7.3.1.1.1-3 otherwise, only applicable to resource allocation type 1, as defined in
Clause 6.3 of [6, TS 38.214]..

<Unchanged text is omitted>.
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<Unchanged text i omitted>.

- Frequency hopping flag ~ 0 or I bit:.

- Obitif the higher layer parameter freguency Hopping-For DCIFormat0_2 is not configured;

- 1 bit according to Table 7.3.1.1.1-3 otherwise, only applicable to resource allocation type 1, as defined in
Clause 63 of (6, TS 38.214]

<Unchanged text is omitted>.
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Modified clause n 10.1 of 38.213)

1fa UE is configured with CrossCarrierSchedulingConfig for a serving cell, the carrier indicator field
value_in DCI format 0_1 and 1_I corresponds to the value indicated by cif-InSchedulingCell in
CrossCarrierSchedulingCong, the carrier indicator field value in DCI format 0_2 and 1_2 corresponds

to__the value _indicaied by _cif-InSchedulingCellForDClFormai0 2 __and___cif
InSchedulingCellForDCIFormatl 2, respectively.
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<Unchanged text i omitted>.

- Frequency hopping flag ~ 0 or I bit:.

- Obitif the higher layer parameter freguency Hopping-For DCIFormat0_2 is not configured;

- 1 bit according to Table 7.3.1.1.1-3 otherwise, only applicable to resource allocation type 1, as defined in
Clause 63 of (6, TS 38.214]

<Unchanged text is omitted>.




