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1. [bookmark: _Ref5850594]Introduction
[bookmark: _Hlk69109613]This contribution summarizes the following email discussion.

[104b-e-NR-UEFeature-Others-01] Email discussion/approval on UE features that are not dedicated to specific Rel-16 WI/TEI, till 4/16 (Hiroki, DCM)
· Clarify FG3-1 as below.
· 5) Processing one unicast DCI scheduling DL and one unicast DCI scheduling UL per scheduling slot per scheduled CC for FDD scheduling cell
· 6) Processing one unicast DCI scheduling DL and 2 unicast DCI scheduling UL per scheduling slot per scheduled CC for TDD scheduling cell
· Send an LS to RAN2 to add in the description of FG 22-5c and 22-5d the following note
· For simultaneously Ant.Sw . + Ant.Sw SRS in intra-band CA, or in inter-band CAs with bands whose UL are switched together according to the reported UE capability, the UE expects the same configuration of xTyR across the different CCs and the SRS resources overlapped in time domain from UE perspective are from the same UE antenna ports.
· Introduce the following FGs
· FG22-Xa/Xb to address the missing 'cri-RI-CQI' report related UE capability 
· Replicate FG 2-38, i.e., csi-ReportWithoutPMI, to address the NBC issue



- 1/20 -
2. Discussion on New FGs that are not dedicated to a specific Rel-16 work item/TEI


FG 3-1
Following proposals are made in contributions.
	[1]
	In Rel-15 and Rel-16, RAN1 has defined some advanced UE features on PDCCH monitoring to support cross-carrier scheduling, especially cross-carrier scheduling with different numerologies, e.g., FG3-5b and FG18-5c/d. However, all these advanced UE features are optional. In case that UE only supports basic PDCCH monitoring UE capability, i.e., FG3-1, it is not clear how to interpret it for cross-carrier scheduling. 
The detailed description of FG3-1 is as below. Based on the yellow highlighted parts, UE is capable of processing one unicast DCI scheduling DL and one unicast DCI scheduling UL per slot per scheduled CC for FDD, and is capable of processing one unicast DCI scheduling DL and 2 unicast DCI scheduling UL per slot per scheduled CC for TDD. It is not clear whether the “per slot” and “for FDD/TDD” refers to the scheduling cell or the scheduled cell.
	3-1
	Basic DL control channel
	1) One configured CORESET per BWP per cell in addition to CORESET0
- CORESET resource allocation of 6RB bit-map and duration of 1 – 3 OFDM symbols for FR1
- For type 1 CSS without dedicated RRC configuration and for type 0, 0A, and 2 CSSs, CORESET resource allocation of 6RB bit-map and duration 1-3 OFDM symbols for FR2
- For type 1 CSS with dedicated RRC configuration and for type 3 CSS, UE specific SS, CORESET resource allocation of 6RB bit-map and duration 1-2 OFDM symbols for FR2

- REG-bundle sizes of 2/3 RBs or 6 RBs
- Interleaved and non-interleaved CCE-to-REG mapping
- Precoder-granularity of REG-bundle size 
- PDCCH DMRS scrambling determination
- TCI state(s) for a CORESET configuration

2) CSS and UE-SS configurations for unicast PDCCH transmission per BWP per cell
- PDCCH aggregation levels 1, 2, 4, 8, 16


- UP to 3 search space sets in a slot for a scheduled SCell per BWP
This search space limit is before applying all dropping rules. 

- For type 1 CSS with dedicated RRC configuration, type 3 CSS, and UE-SS, the monitoring occasion is within the first 3 OFDM symbols of a slot
- For type 1 CSS without dedicated RRC configuration and for type 0, 0A, and 2 CSS, the monitoring occasion can be any OFDM symbol(s) of a slot, with the monitoring occasions for any of Type 1- CSS without dedicated RRC configuration, or Types 0, 0A, or 2 CSS configurations within a single span of three consecutive OFDM symbols within a slot

3) Monitoring DCI formats 0_0, 1_0, 0_1, 1_1
4) Number of PDCCH blind decodes per slot with a given SCS follows Case 1-1 table

5) Processing one unicast DCI scheduling DL and one unicast DCI scheduling UL per slot per scheduled CC for FDD
6) Processing one unicast DCI scheduling DL and 2 unicast DCI scheduling UL per slot per scheduled CC for TDD




Based on our understanding, “per slot” refers to “per slot of the scheduling cell”. Otherwise, it may require UE to process 8 DCIs scheduling DL in one scheduling slot in case of 15KHz (scheduling cell) + 120KHz (scheduled cell) CA. Regarding “for FDD/TDD”, it refers to the duplex mode of the scheduling cell because the PDCCH limitation only occurs when the scheduling cell is TDD (i.e., the number of DL slots is limited). 
Thus, we propose to introduce the following clarification for FG3-1.
[bookmark: _Hlk68701379]Proposal-1: Clarify FG3-1 as below.
5) Processing one unicast DCI scheduling DL and one unicast DCI scheduling UL per scheduling slot per scheduled CC for FDD scheduling cell
6) Processing one unicast DCI scheduling DL and 2 unicast DCI scheduling UL per scheduling slot per scheduled CC for TDD scheduling cell



Based on the above, following proposal can be discussed in RAN1#104bis-e meeting.

[bookmark: _Hlk69278628]FL proposal #1
· Clarify FG3-1 as below.
· 5) Processing one unicast DCI scheduling DL and one unicast DCI scheduling UL per scheduling slot per scheduled CC for FDD scheduling cell
· 6) Processing one unicast DCI scheduling DL and 2 unicast DCI scheduling UL per scheduling slot per scheduled CC for TDD scheduling cell

Companies are encouraged to check above FL proposal and to provide feedback if any in below. If you cannot accept the FL proposals, please put your company name after “Cannot accept the proposals” below and please provide your alternative proposal (in your comment) which could be acceptable to all in your consideration.
	Cannot accept the proposal: 
	Company
	Comment

	Qualcomm
	First, it would be good if we can confirm the proposals are only for the case where “no more than one scheduling cell per scheduled cell”. Rel-17 DSS is discussing two cells scheduling one cell case. For Rel-17, the interpretation of FG 3-1 can be separately discussed in DSS. For now, we would like to assume the proposals do not apply to Rel-17.  
The principle of this proposal is fine for the lower SCS scheduling the higher SCS case. For the higher SCS scheduling lower SCS case, for example for FDD-TDD CA with TDD-PCell and FDD SCS = 15kHz and TDD SCS = 30kHz, “1+2” DCIs can be processed on each 0.5ms slot for the TDD cell scheduling each FDD cell that has 1ms slot. From the viewpoint of FDD scheduled cell, effectively there can be “2+4” DCIs in each 1ms slot. For basic UE feature FG3-1, this may be too aggressive. Because FG 3-1 is the very basic feature, there seems no need to make the support of this feature uncessarily advanece as the example for higher SCS scheduling lower SCS.
A cleaner intrpertaion of FG 3-1 might be
· Keep FG 3-1 only for the same SCS scheduling case, i.e., FG 3-1 is only directly applicable to Rel-15 cross-carrier scheduling
· For Rel-16 FG 18-5c/d the lower SCS scheduling higher SCS case, add X=1 to all SCS combinations
·  The 1+2 UL unicast DCI restriction can be added for TDD
· Define similar features for higher SCS scheduling lower SCS. For this feature, X is determined by the scheduled cell’s SCS or equivalently define fractional X values (e.g., 0.5, 0.25).
	18. MR-DC/CA enhancement
	18-5c
	Processing up to X unicast DCI scheduling for DL per scheduled CC
	Processing up to X unicast DCI scheduling for DL per scheduled CC 
· X is based on pair of (scheduling CC SCS, scheduled CC SCS):
· Candidate value(s) of X
· X={1,2,4} for (15,120), (15,60), (30,120) and X={2} for (15,30), (30,60), (60,120 kHz)
· X applies per span in a slot of scheduling CC


	18. MR-DC/CA enhancement
	18-5d
	Processing up to X unicast DCI scheduling for UL per scheduled CC
	Processing up to X unicast DCI scheduling for UL per scheduled CC 
· X is based on pair of (scheduling CC SCS, scheduled CC SCS):
· Candidate value(s) of X
· X={1,2,4} for (15,120), (15,60), (30,120) and X={2} for (15,30), (30,60), (60,120 kHz)
· X applies per span in a slot of scheduling CC





	vivo
	We don’t see where the ambiguity is.
UE feature 3-1 is only applicable for the case with same numerology.
For the case of mix SCS case, 18-5c and 18-5d applies.


	ZTE
	From our perspective, the proposal is only for the case of one scheduling cell. The Rel-17 SCell scheduling PCell can be a separate discussion.
It’s ok to restrict that FG3-1 is only for same-SCS self-scheduling/cross-carrier scheduling case. Regarding whether and how to update the Rel-16 FG 18-5c/d or define new FGs for this, the bar for updating current FGs with potential NBC issue and adding new FGs is pretty high. Maybe one alternative is that we can restrict that FG3-1 is only for same-SCS self-scheduling/cross-carrier scheduling case, and other advanced FGs can be used for different SCSs cases.

	Huawei, HiSilicon
	Regarding cross-carrier scheduling, Rel-15 only supports same numerology. Therefore, it seems there is no strong motivation to do the change.  For the case of cross-carrier scheduling with mixed SCS, FG 18-5c and 18-5d with the potential modification as in the other email thread would address it.  

	Ericsson
	From our perspective also, Rel-17 SCell scheduling PCell can be separate discussion. 
FG 3-1 is basic mandatory FG for the UE without signaling and includes other aspects such as number of search space per scheduled SCell, DCI formats, etc. Given this. we do not follow “FG 3-1 is not applicable for Rel-X feature”. 
If a clarification is needed, we think it can be done by amending the cross-carrier scheduling with different numerologies FG 18-5/5b by adding component related to processing unicast DCIs. We don’t see need to update 18-5c/5d. 

	Moderator (NTT DOCOMO)
	Thanks for the feedbacks!
As multiple companies commented, FG3-1 is only for same-SCS self-scheduling/cross-carrier scheduling case.
For cross-carrier scheduling with different SCSs, FG18-5c/5d are applied and following proposal discussed in [104b-e-NR-UEFeature-MRDCCA-01] would be enough to clarify those FGs.
Updated FL proposal #1
· Modify “X applies per span in a slot of scheduling CC” to “X applies per span in a slot in scheduling CC” in FG 18-5c/d
Based on the above, the moderator’s suggestion is to have a quick discussion on this proposal in GTW session and probably this proposal is not adopted.

	Moderator (NTT DOCOMO)
	Thanks for the discussion in GTW session!
We can continue discussing how to cover the concerned cases (those not covered by 18-5c/5d) by using 3-1 + 18-5/5b, with considering following possibilities.
Alt.1: Qualcomm’s suggestion above (adding new FGs for higher SCS scheduling lower SCS)
Alt.2: Ericsson’s suggestion above (adding component related to processing unicast DCIs to FG 18-5/5b)
Alt.3: any other?

	ZTE
	The issue is that, with current description of FG3-1, in case of cross-carrier scheduling with different SCS, it is not clear how many DCIs can be processed by UE with this FG3-1. Because it is not which SCS the term “per slot” is referred to.
Now it seems that companies tend to understand that if UE supports cross-carrier scheduling from low to high, then FG18-5c/5d has to be supported. In this sense, we don’t need to calrify FG3-1 any more, because anyway UE will support a more advanced FG than 3-1. As long as we have clear understanding on FG18-5c/5d, it is sufficient. If this is the common understanding, it is ok. But if this is NOT the common understanding, then we still need to calrify how to use FG3-1 for cross-carrier scheduling from low to high.
If companies agree to introduce new advanced FGs for cross-carrier scheduling from high to low (similar to 18-5c/5d) and also agree that the newly added FGs have to be supported if UE supports cross-carrier scheduling from high to low, similarly, we don’t need to calrify FG3-1 any more, because anyway UE will support a more advanced FG than 3-1. If this is the common understanding, it is ok. But if this is NOT the common understanding, then we still need to calrify how to use FG3-1 for cross-carrier scheduling high to low.
With the above understanding, we are open with either Alt.1 or Alt.2. In the end, both alternatives serve the same purpose. If Alt.1 is adopted, then one example design could be the following. Also, we may need to add similar note (see below in the table) for FG18-5c/5d. 
	18. MR-DC/CA enhancement
	18-x
	Processing up to X unicast DCI scheduling for DL per scheduled CC
	Processing up to X unicast DCI scheduling for DL per scheduled CC 
· X is based on pair of (scheduling CC SCS, scheduled CC SCS):
· Candidate value(s) of X
· X={1,2} for (30,15), (60,30), (120,60 kHz)
· X={1,2,4} for (60,15), (120,30)
· X={1,2,4,8} for (120,15)
· X applies per slot of scheduled CC

Note: UE supporting cross-carrier scheduling from high to low SCS for DL is mandatory to support this FG.

	18. MR-DC/CA enhancement
	18-y
	Processing up to X unicast DCI scheduling for UL per scheduled CC
	Processing up to X unicast DCI scheduling for UL per scheduled CC 
· X is based on pair of (scheduling CC SCS, scheduled CC SCS):
· Candidate value(s) of X
· X={1,2} for (30,15), (60,30), (120,60 kHz)
· X={1,2,4} for (60,15), (120,30)
· X={1,2,4,8} for (120,15)
· X applies per slot of scheduled CC

Note: UE supporting cross-carrier scheduling from high to low SCS for UL is mandatory to support this FG.





	Apple
	We support to at least clarify that all the existing UE FG related to PDCCH mininorting does not applied to the case when two scheduling cells can be configured to schedule one scheduled cell. i.e., Rel-17 eDSS
Now, for the difficult discussion of number of unicast DCI that UE can process per slot per scheduling cell per scheduled cell. 
· We are open to introduce new UE FGs to cover the case when larger SCS is used to schedule smaller SCS.
· However, this FG is only needed when the candidate X can include a value smaller than what FG3-1 is required, for example, 1. 
· We do not see any motivation to increase the number of X. On the other side, we care about the smaller X candidate the most

	QC
	ZTE’s proposal of 18-x/y is fine in principle. Espeicially X=1 has been included in all SCS combinaionts per slot of the scheduled CC.
Similarly, since for lower SCS scheduling higher SCS FG 18-5c/5d has replaced the basic FG 3-1 now, X=1 is also added to the candidate value set.
	18. MR-DC/CA enhancement
	18-5c
	Processing up to X unicast DCI scheduling for DL per scheduled CC
	Processing up to X unicast DCI scheduling for DL per scheduled CC 
· X is based on pair of (scheduling CC SCS, scheduled CC SCS):
· Candidate value(s) of X
· X={1,2,4} for (15,120), (15,60), (30,120) and X={1, 2} for (15,30), (30,60), (60,120 kHz)
· X applies per span in a slot of scheduling CC


	18. MR-DC/CA enhancement
	18-5d
	Processing up to X unicast DCI scheduling for UL per scheduled CC
	Processing up to X unicast DCI scheduling for UL per scheduled CC 
· X is based on pair of (scheduling CC SCS, scheduled CC SCS):
· Candidate value(s) of X
· X={1,2,4} for (15,120), (15,60), (30,120) and X={1, 2} for (15,30), (30,60), (60,120 kHz)
· X applies per span in a slot of scheduling CC





	Moderator (NTT DOCOMO)
	Thanks for further feedbacks!
Let’s check followings based on the feedbacks so far.
· First about relationship with Rel-17 DSS, can we have following conclusion in chair note if necessary?
Conclusion:
[bookmark: _Hlk69451688]All the existing UE FGs related to PDCCH mininorting are not applied to the case where two scheduling cells can be configured to schedule one scheduled cell such as discussed in Rel-17 DSS.
· Second about the case of lower SCS scheduling higher SCS, can we take Alt.1-1 below?
· Alt.1-1: if UE supports cross-carrier scheduling from low to high, then FG18-5c/5d has to be supported and X=1 is added to the candidate value set in FG18-5c/5d
· Alt.1-2: even if UE supports cross-carrier scheduling from low to high, FG18-5c/5d can be optional and some clarification/component in FG 3-1 or FG 18-5/5b is added for the case where UE does not report FG18-5c/5d
· Third about the case of higher SCS scheduling lower SCS, can we take Alt.2-1 below?
· Alt.2-1: if UE supports cross-carrier scheduling from high to low, then new FG similar to FG18-5c/5d has to be supported
· Alt.2-2: even for the case where UE supports cross-carrier scheduling from high to low, no new FG is introduced and some clarification/component in FG 3-1 or FG 18-5/5b is added.

	Qualcomm
	We are supportive of FL’s proposals for the three issues. 
For the second and third issues, we agree with FL’s suggestions on Alt.1-1 and Alt.2-1.
For Alt.2-1, we support ZTE’s suggestion of using scheduled cell’s slot as the reference. ZTE’s proposals of 18-x/y can be used as the start point.

	Nokia, NSB
	Indeed this discussion has no relation to Rel-17 WIDs at all, and Rel-17 DSS is on exception.
As for the technical issues at hand:
· We are not supportive of Alt.1-1 as the whole purpose of the feature is to support more than 1 unicast DCI. If X can simply be 1 in all cases, then the FG is useless. A UE not supporting more than one DCI would simply not report these FGs. The understanding that this implies X=1 can be added as a consequence if FG18-5c/5d are not supported. Adding X=1 would also create an unfortunate ASN.1 change, which is not really needed.
· We see no need to further discuss the case of higher SCS scheduling lower SCS, so neither alternative is needed. Those are basically creating an artificial limitation as there are many more slots in the carrier with higher SCS than in the carrier with lower SCS already, and PDSCH processing limitations would anyway override those. Hence there is no need to add a late ASN.1 impacting change just to cover such case, as there is no impact to UE in practice. 

	[bookmark: OLE_LINK8][bookmark: OLE_LINK9]Huawei, HiSilicon 
	For higher SCS scheduling lower SCS, we are wondering why we need to change “scheduling CC” to “scheduled CC” in the bullet “X applies per slot of scheduled CC”, this change is not aligned with the original intention for Rel-16 CA capability definition. In the existing UE featue groups for Rel-16 CA, no feature group is defined for higher SCS scheduling lower SCS case, the reason is we assume that at least 1 DCI can be supported in each scheduling slot of the scheduling CC, therefore automatically there are more than 1 DCI supported per slot of the scheduled CC. However, with the proposal from ZTE above, with the change of “scheduled CC”, it basically means it is allowed to only support 1 DCI per slot of the scheduled CC, therefore it is not aligned with the original assumption.   
Also we have one question for clarification with the proposed feature group from ZTE. For example, if UE reports X=8 for (120, 15), from the description of the feature group it means that UE can support 8 DCIs per slot of 15 kHz, but all the DCIs will be monitored on the scheduling CC, does it mean that UE can support monitoring 8 DCIs in the first slot of the scheduling CC with 120 kHz? 

	Ericsson2
	Regarding proposed conclusion, agree about Rel-17 DSS part. But shouldn’t it be captured as – “whether existing FGs can be applied or not applied for Rel-17 DSS feature is discussed in Rel-17 feature discussion”. For current discussions, we could simply note the discussion is focusing on Rel-16 features. 
OK with Alt 1-1 if it is feasible update existing FGs 18-5c/5d without ASN.1 impact. Otherwise, Alt 1-2 would be OK with adding X=1 as a component to 18-5/5b.
Alt 2-1 would be OK for us to keep same handling as low-to-high. However, we think one of Alt 2-1 or Alt 2-2 is needed to clarify the issue raised originally. 

	Moderator (NTT DOCOMO)
	Thanks for the feedbacks!
It seems further discussion is still necessary on every three points.
Regarding the modification to FG18-5c/5d such as adding X=1 or to FG18-5/5b such as adding new components, I think the safer way considering potential NBC issue would be to add new FGs but it may also be possible to ask RAN2 to handle them.



Based on the discussion in GTW session, following updated FL proposal #1 can be further discussed.

Updated FL proposal #1
· [bookmark: _Hlk69479249]Add following notes in the FG18-5/5b description
· Note: Following components are also applicable to CCS from lower SCS to higher SCS when the UE reports FG 18-5/5b but not report FG 18-5c/5d
· Processing one unicast DCI scheduling DL and one unicast DCI scheduling UL per scheduling slot per scheduled CC for FDD scheduling cell
· Processing one unicast DCI scheduling DL and 2 unicast DCI scheduling UL per scheduling slot per scheduled CC for TDD scheduling cell

· Note: Following components are also applicable to CCS from higher SCS to lower SCS when the UE reports FG 18-5/5b
· Processing one unicast DCI scheduling DL and one unicast DCI scheduling UL per scheduled slot per scheduled CC for FDD scheduling cell
· Processing one unicast DCI scheduling DL and 2 unicast DCI scheduling UL per scheduled slot per scheduled CC for TDD scheduling cell

Companies are encouraged to check above FL proposal and to provide feedback if any in below. If you cannot accept the FL proposals, please put your company name after “Cannot accept the proposals” below and please provide your alternative proposal (in your comment) which could be acceptable to all in your consideration.
	Cannot accept the proposal: 
	Company
	Comment

	vivo
	Maybe I miss something, but I have some questions for clarification.

· Note: Following components are also applicable to CCS from higher SCS to lower SCS when the UE reports FG 18-5/5b
· Processing one unicast DCI scheduling DL and one unicast DCI scheduling UL per scheduled slot per scheduled CC for FDD scheduling cell
· Processing one unicast DCI scheduling DL and 2 unicast DCI scheduling UL per scheduled slot per scheduled CC for TDD scheduling cell

1. For the high-to-low scheduling case, why for a single scheduled slot, a UE need to process up to two UL DCI? For one scheduled slot of a CC, at most one UL TB may be transmitted, right? In the case of FG 3-1, two UL DCI is for TDD cross-slot scheduling in UL-heavy CC, but it is for scheduling slot, not scheduled slot.
1. Overall, these two sub-bullets, after changing from per scheduling slot to per scheduled slot, does not seem to serve the purpose, i.e., having reasonable UE processing capability. They actually do not restrict at most how many CCs and Slots can be scheduled in a scheduling cell. Consequently, it may be interpreted as no restriction on the number of CCs and slots can be scheduled in a scheduling slot… Additionally clarification/restriction is necessary.

	ZTE
	Thanks for the updated proposal. We are fine with the direction in general, but maybe we need to update the text a little bit as below.
1. For high scheduling low, the minimum requirement is to support one DL DCI and one UL DCI per scheduled slot.  Correspoinding the first red bullet below in our proposal
2. For high scheduling low, to avoid the following situation where all PDCCHs are squeezed into one scheduling slot, we need to restrict that at most one DL DCI and at most one UL DCI per scheduling slot per scheduled CC for FDD scheduling cell.  Corresponding to the second red bullet below in our proposal 


Figure-1: 30KHz FDD scheduling carrier + 15KHz FDD scheduled carrier
3. For high scheduling low, to avoid the similar issue as depicted in Figure-1 for TDD scheduling cell, we need to have similar restrictions. However, the sitation for TDD scheduling is more complicated as the scheduling opportunity is less. 
Take the following Figure-2 for example, 30KHz TDD scheduling carrier (DSUUU) + 15KHz FDD scheduled carrier, in this case, within each 5ms, there are only 4 scheduling slots (2 DL slot + 2 S slot). However, there are 5 scheduled slots. To ensure sufficient scheduling opportunities for TDD scheduling cell, FG3-1 requires 1 DL DCI plus 2 UL DC per scheduling slot. For high scheduling low, UE is also expected to process up to 2 UL DCIs per scheduling slot. While for PDSCH, we would hope UE can process up to two DL DCIs per scheduling cell. This may need further discussion.  Correspoinding the third red bullet below in our proposal.



Figure-2: 30KHz TDD scheduling carrier (DSUUU) + 15KHz FDD scheduled carrier
With this , it seems most of the concerns can be addressed.

Updated proposal from ZTE
- Add following notes in the FG18-5/5b description
· Note: Following components are also applicable to CCS from lower SCS to higher SCS when the UE reports FG 18-5/5b but not report FG 18-5c/5d
· Processing one unicast DCI scheduling DL and one unicast DCI scheduling UL per scheduling slot per scheduled CC for FDD scheduling cell
· Processing one unicast DCI scheduling DL and 2 unicast DCI scheduling UL per scheduling slot per scheduled CC for TDD scheduling cell
· Note: Following components are also applicable to CCS from higher SCS to lower SCS when the UE reports FG 18-5/5b	
· Processing one unicast DCI scheduling DL and one unicast DCI scheduling UL per scheduled slot per scheduled CC
· Processing no more than one unicast DCI scheduling DL and no more than one unicast DCI scheduling UL per scheduling slot per scheduled CC for FDD scheduling cell
· Processing no more than [two] unicast DCI scheduling DL and no more than two unicast DCI scheduling UL per scheduling slot per scheduled CC for TDD scheduling cell


	Huawei, HiSilicon 
	Thank you very much for the discussion in the GTW and the updated propsoals. 
1. As we commented during the GTW, it is not appropriate to call a cell with SUL as TDD or FDD cell, since SUL is one of the duplex mode similar as FDD. For simplicity, we can just change “scheduling cell” to “scheduling CC” in the FL proposals, which matches “scheduled CC” in the existing sentence also. That is we need to make the change as below:
=============
· Add following notes in the FG18-5/5b description
· Note: Following components are also applicable to CCS from lower SCS to higher SCS when the UE reports FG 18-5/5b but not report FG 18-5c/5d
· Processing one unicast DCI scheduling DL and one unicast DCI scheduling UL per scheduling slot per scheduled CC for FDD scheduling CC
· Processing one unicast DCI scheduling DL and 2 unicast DCI scheduling UL per scheduling slot per scheduled CC for TDD scheduling CC

· Note: Following components are also applicable to CCS from higher SCS to lower SCS when the UE reports FG 18-5/5b
· Processing one unicast DCI scheduling DL and one unicast DCI scheduling UL per scheduled slot per scheduled CC for FDD scheduling CC
· Processing one unicast DCI scheduling DL and 2 unicast DCI scheduling UL per scheduled slot per scheduled CC for TDD scheduling CC
=============

2. As to the updated proposal from ZTE above, we are open to discuss. However, it seems the issue that all PDCCHs are squeezed into one scheduling slot doesn't exist anymore with the updated FL proposal #1, since now it is clear that per scheduled slot only “1+1” or “1+2” DCIs will be supported, which doesn't exceed the capability defined by FG3-1 per scheduling slot, since anyway for a scheduling CC with 30 kHz supporting FG3-1 needs to support the capability of “1+1” or “1+2” DCIs. In addition, can you clarify why 2 DCIs for DL needs to be supported as shown in the third sub-bullet?  

3. Change “cell” to “CC” in 18-5/5b as below also. On the one hand, when a cell with SUL and NUL, the original wording “scheduled cell of higher SCS” or “scheduled cell of lower SCS” is not accurate, since there are two SCS in this case. On the other hand, it can match the two notes with the change suggested by us above better. 
	18-5
	DL cross-carrier scheduling with different SCS
	[bookmark: OLE_LINK6][bookmark: OLE_LINK7]1. The UE supports DL cross carrier scheduling for the different numerologies with carrier indicator field (CIF) in DL carrier aggregation where numerologies for the scheduling cellCC and scheduled cellCC are different
Candidate value set for component 1: {Scheduling cellCC of lower SCS and scheduled cellCC of higher SCS, Scheduling cellCC of higher SCS and scheduled cellCC of lower SCS, both}




	18-5b
	UL cross-carrier scheduling with different SCS
	1. The UE supports UL cross carrier scheduling for the different numerologies with carrier indicator field (CIF) in UL carrier aggregation where numerologies for the scheduling cellCC and scheduled cellCC are different
Candidate value set for component 1: {Scheduling cellCC of lower SCS and scheduled cellCC of higher SCS, Scheduling cellCC of higher SCS and scheduled cellCC of lower SCS, both}





	Qualcomm
	We are fine with the current FL proposal. 
It is also fine to change “scheduling cell” to “scheduling CC”.
Regarding ZTE’s proposal, once the first sub-bullet of higher SCS scheduling lower SCS is satisfied, the other two are redundant. Therefore, it is better to take the original FL proposal.
Regarding vivo’s comments on 2 schedulig DCIs for TDD scheduling CC, the reason could be the same to FG 3-1 with TDD scheduling CC. For FG 3-1 with TDD scheduling CC, some slots could be pure UL where no grant can be received, and hence more scheduling DCIs may need to be monitored in each slot. For higher SCS scheduling lower SCS, it can be possible that all scheduling CC slots corresponding to the same scheduled CC slot are UL. Then similar design could be adopted to mimic FG 3-1.
Some minor changes are made to add “CC” before “slot” in the FL proposal
Updated FL proposal #1
· Add following notes in the FG18-5/5b description
· Note: Following components are also applicable to CCS from lower SCS to higher SCS when the UE reports FG 18-5/5b but not report FG 18-5c/5d
· Processing one unicast DCI scheduling DL and one unicast DCI scheduling UL per scheduling CC slot per scheduled CC for FDD scheduling cell
· Processing one unicast DCI scheduling DL and 2 unicast DCI scheduling UL per scheduling CC slot per scheduled CC for TDD scheduling cell

· Note: Following components are also applicable to CCS from higher SCS to lower SCS when the UE reports FG 18-5/5b
· Processing one unicast DCI scheduling DL and one unicast DCI scheduling UL per scheduled CC slot per scheduled CC for FDD scheduling cell
· Processing one unicast DCI scheduling DL and 2 unicast DCI scheduling UL per scheduled CC slot per scheduled CC for TDD scheduling cell


	Ericsson3
	In principle, we are fine with direction of current FL proposal and also proposed updates from other companies. We have two suggestions below.
Remove “but not report FG 185c/5d” from first Note  - With the change, 18-5/5b becomes self-sufficient (minimum UE capability for CCS with mixed SCS)– when UE reports advanced capabilities18- 5c/5d, NW knows the value can be larger. 
Regarding high-to-low, OK with ‘per scheduled CC slot’ principle- perhaps wording can be improved a bit for implementors i.e. translating it to ‘N slots of scheduling CC’ would be clearer for counting since DCIs arrive in scheduling cell slots. 
The updates from our side would like below (blue highlight).
Updated FL proposal #1-E
· Add following notes in the FG18-5/5b description
· Note: Following components are also applicable to CCS from lower SCS to higher SCS when the UE reports FG 18-5/5b but not report FG 18-5c/5d
· Processing one unicast DCI scheduling DL and one unicast DCI scheduling UL per scheduling CC slot per scheduled CC for FDD scheduling cell
· Processing one unicast DCI scheduling DL and 2 unicast DCI scheduling UL per scheduling CC slot per scheduled CC for TDD scheduling cell

· Note: Following components are also applicable to CCS from higher SCS to lower SCS when the UE reports FG 18-5/5b
· Processing one unicast DCI scheduling DL and one unicast DCI scheduling UL per N consecutive scheduling CC slots per scheduled CC for FDD scheduling cell
· Processing one unicast DCI scheduling DL and 2 unicast DCI scheduling UL per N consecutive scheduling CC slots per scheduled CC for TDD scheduling cell
· N is based on pair of (scheduling CC SCS, scheduled CC SCS): N=2 for (30,15), (60,30), (120,60) and N=4 for (60,5), (120,30), N = 8 for (120,15)

	Moderator (NTT DOCOMO)
	Thanks for the further feedbacks!
Based on the feedbacks, let’s check if following changes are acceptable also for other companies. In my understanding, all following changes are editorial and do not change the principle of updated FL proposal #1.
· [bookmark: _Hlk69713553]Change “scheduling cell” and “scheduled cell” to “scheduling CC” and “scheduled CC” for FG 18-5/5b including existing descriptions as suggested by Huawei
· Change “scheduling slot” to “scheduling CC slot” as suggested by Qualcomm
· Remove “but not report FG18-5c/5d” from the proposed note as suggested by Ericsson
· Change “scheduled slot” to “N consecutive scheduling CC slots” and add definition of N as below as suggested by Ericsson
· N is based on pair of (scheduling CC SCS, scheduled CC SCS): N=2 for (30,15), (60,30), (120,60) and N=4 for (60,5), (120,30), N = 8 for (120,15)



[bookmark: _Hlk69801335]Updated FL proposal #1
· Change “scheduling cell” and “scheduled cell” to “scheduling CC” and “scheduled CC” for FG 18-5/5b
· Add following notes in the FG18-5/5b description
· Note: Following components are also applicable to CCS from lower SCS to higher SCS when the UE reports FG 18-5/5b
· Processing one unicast DCI scheduling DL and one unicast DCI scheduling UL per scheduling CC slot per scheduled CC for FDD scheduling CC
· Processing one unicast DCI scheduling DL and 2 unicast DCI scheduling UL per scheduling CC slot per scheduled CC for TDD scheduling CC

· Note: Following components are also applicable to CCS from higher SCS to lower SCS when the UE reports FG 18-5/5b
· Processing one unicast DCI scheduling DL and one unicast DCI scheduling UL per N consecutive scheduling CC slot per scheduled CC for FDD scheduling CC
· Processing one unicast DCI scheduling DL and 2 unicast DCI scheduling UL per N consecutive scheduling CC slot per scheduled CC for TDD scheduling CC
· N is based on pair of (scheduling CC SCS, scheduled CC SCS): N=2 for (30,15), (60,30), (120,60) and N=4 for (60,5), (120,30), N = 8 for (120,15)

Companies are encouraged to check above FL proposal and to provide feedback if any in below. If you cannot accept the FL proposals, please put your company name after “Cannot accept the proposals” below and please provide your alternative proposal (in your comment) which could be acceptable to all in your consideration.
	Cannot accept the proposal: 
	Company
	Comment

	Qualcomm
	The latest FL proposal #1 is fine.
One correction is made to the last bullet of the seoncd note
· N is based on pair of (scheduling CC SCS, scheduled CC SCS): N=2 for (30,15), (60,30), (120,60) and N=4 for (60,15), (120,30), N = 8 for (120,15)

	vivo
	The latest FL proposal#1 is fine to us, just some minor editorial changes:

· Note: Following components are also applicable to CCS from lower SCS to higher SCS when the UE reports FG 18-5/5b
· Processing one unicast DCI scheduling DL and one unicast DCI scheduling UL per scheduling CC slot per scheduled CC for FDD scheduling CC
· Processing one unicast DCI scheduling DL and 2 unicast DCI scheduling UL per scheduling CC slot per scheduled CC for TDD scheduling CC

· Note: Following components are also applicable to CCS from higher SCS to lower SCS when the UE reports FG 18-5/5b
· Processing one unicast DCI scheduling DL and one unicast DCI scheduling UL per N consecutive scheduling CC slots per scheduled CC for FDD scheduling CC
· Processing one unicast DCI scheduling DL and 2 unicast DCI scheduling UL per N consecutive scheduling CC slots per scheduled CC for TDD scheduling CC
· N is based on pair of (scheduling CC SCS, scheduled CC SCS): N=2 for (30,15), (60,30), (120,60) and N=4 for (60,15), (120,30), N = 8 for (120,15)


	ZTE
	We are also fine with the above FL proposal with the minor changes from Qualcomm and vivo.



Based on the above discussion, RAN1 chair declared following is agreed.

Agreement:
· Change “scheduling cell” and “scheduled cell” to “scheduling CC” and “scheduled CC” for FG 18-5/5b
· Add following notes in the FG18-5/5b description
· Note: Following components are applicable to CCS from lower SCS to higher SCS when the UE reports FG 18-5/5b
· Processing one unicast DCI scheduling DL and one unicast DCI scheduling UL per scheduling CC slot per scheduled CC for FDD scheduling CC
· Processing one unicast DCI scheduling DL and 2 unicast DCI scheduling UL per scheduling CC slot per scheduled CC for TDD scheduling CC
· Note: Following components are applicable to CCS from higher SCS to lower SCS when the UE reports FG 18-5/5b
· Processing one unicast DCI scheduling DL and one unicast DCI scheduling UL per N consecutive scheduling CC slot per scheduled CC for FDD scheduling CC
· Processing one unicast DCI scheduling DL and 2 unicast DCI scheduling UL per N consecutive scheduling CC slot per scheduled CC for TDD scheduling CC
· N is based on pair of (scheduling CC SCS, scheduled CC SCS): N=2 for (30,15), (60,30), (120,60) and N=4 for (60,5), (120,30), N = 8 for (120,15)


FG 22-5c/5d
Following proposals are made in contributions.
	[5]
	The following agreement was reached in RAN1 #102-e meeting with regards to the simultaneous transmission of SRS Ant. Sw. with other SRS resources. 

	Agreement
· In UL CA, for SRS for antenna switching + SRS for CB/NCB /BM/antenna switching case, the simultaneous transmission of SRS on different CCs  is subject to UE FG 22-5a/22-5b/22-5c/22-5d 
· New UE FG 22-5a/22-5b/22-5c/22-5d are introduced
· Note: For simultaneously Ant.Sw . + Ant.Sw SRS in intra-band CA, or in inter-band Cas with bands whose UL are switched together according to the reported UE capability, the UE expects the same configuration of xTyR across the different CCs  and the SRS resources overlapped in time domain from UE perspective are from the same UE antenna ports.
· Note: In UL CA, for SRS for CB/NCB /BM + SRS for CB/NCB /BM case, the simultaneous transmission of SRS on different CCs are supported in the supported combinations subject to UE capability in Rel-15
· No spec impact for this
· Note: different spatial relation for SRS +SRS is a separate issue



Even though the new FGs were added in the LS to RAN2 [2], the following Note from the above agreement was not captured in the 38.306 specification:
· Note: For simultaneously Ant.Sw . + Ant.Sw SRS in intra-band CA, or in inter-band Cas with bands whose UL are switched together according to the reported UE capability, the UE expects the same configuration of xTyR across the different CCs  and the SRS resources overlapped in time domain from UE perspective are from the same UE antenna ports.

It should be noted that this Note is important for both UE and gNBs to have a common understanding on what is expected from a UE that supports this feature. Without the note, there is a risk of misconfiguring the Ues with Ant Switching configurations which are not compatible. 

[bookmark: _Hlk68716368]Proposal 1: Send an LS to RAN2 to add in the description of FG 22-5c and 22-5d the following note:
· For simultaneously Ant.Sw . + Ant.Sw SRS in intra-band CA, or in inter-band Cas with bands whose UL are switched together according to the reported UE capability, the UE expects the same configuration of xTyR across the different CCs  and the SRS resources overlapped in time domain from UE perspective are from the same UE antenna ports.



Based on the above, following proposal can be discussed in RAN1#104bis-e meeting.

FL proposal #2
· Send an LS to RAN2 to add in the description of FG 22-5c and 22-5d the following note
· For simultaneously Ant.Sw . + Ant.Sw SRS in intra-band CA, or in inter-band Cas with bands whose UL are switched together according to the reported UE capability, the UE expects the same configuration of xTyR across the different CCs and the SRS resources overlapped in time domain from UE perspective are from the same UE antenna ports.

During the preparation phase email discussion, following comments were provided.
	Company
	Comment

	Apple
	we are supportive of the LS and capturing the note in 38.306

	ZTE
	we are fine to send an LS

	Nokia, NSB
	Regarding the LS, it looks like there is no need for separate LS on this particular point. In case any change is agreed on, it could be addressed as part of the usual LS RAN1 sends to update RAN2 on any changes to UE features.

	Ericsson
	Agree the LS should be sent asking that the note be added to 38.306.



Companies are encouraged to check above FL proposal and to provide feedback if any in below. If you cannot accept the FL proposals, please put your company name after “Cannot accept the proposals” below and please provide your alternative proposal (in your comment) which could be acceptable to all in your consideration.
	Cannot accept the proposal: 
	Company
	Comment

	Apple
	Support of FL proposal

	Qualcomm
	Support (the intention was not to send a separate LS; just the regular LS on UE capabilities sent from RAN1 to RAN2).

	Vivo
	Support the proposal.

	[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Huawei, HiSilicon
	Support the FL proposal. Similar view as Qualcomm, a separate LS is not needed and can just include it in the LS for overall UE feature update. 

	Ericsson
	Support the proposal.  Also agree that it can be included in the regular LS.

	Moderator (NTT DOCOMO)
	Thanks for the feedbacks!
It seems clear that the proposal is acceptable for all companies and it can be included in the regular LS on updated UE features list.
Therefore, the moderator’s suggestion is to agree on the updated proposal.



Updated FL proposal #2
· Ask RAN2 to add in the description of FG 22-5c and 22-5d the following note (by using regular LS on updated UE features list)
· For simultaneously Ant.Sw . + Ant.Sw SRS in intra-band CA, or in inter-band Cas with bands whose UL are switched together according to the reported UE capability, the UE expects the same configuration of xTyR across the different CCs and the SRS resources overlapped in time domain from UE perspective are from the same UE antenna ports.

Companies are encouraged to check above FL proposal and to provide feedback if any in below. If you cannot accept the FL proposals, please put your company name after “Cannot accept the proposals” below and please provide your alternative proposal (in your comment) which could be acceptable to all in your consideration.
	Cannot accept the proposal: 
	Company
	Comment

	
	

	
	

	
	



Based on the discussion, following agreement was made in GTW session.
Agreement:
· Ask RAN2 to add in the description of FG 22-5c and 22-5d the following note (by using regular LS on updated UE features list)
· For simultaneously Ant.Sw . + Ant.Sw SRS in intra-band CA, or in inter-band Cas with bands whose UL are switched together according to the reported UE capability, the UE expects the same configuration of xTyR across the different CCs and the SRS resources overlapped in time domain from UE perspective are from the same UE antenna ports.


New FGs
Following proposals are made in contributions.
	[4]
	In Rel-15, a special port selection CSI report is designed by configuring the UE with a CSI-ReportConfig with the higher layer parameter reportQuantity set to ‘cri-RI-CQI’. The detailed UE behavior is specified in Clause 5.2.1.4.2 in 38.214. There are two modes of  ‘cri-RI-CQI’ report summarized as below

· Simpler mode, without non-PMI-PortIndication. In this mode, the port grouping for each rank is hardcoded in the specification 
· More complicated mode, with non-PMI-PortIndication. In this mode, the port grouping for each rank is RRC configured independently for each CSI-RS resource.

Compared to the simpler mode, the mode with non-PMI-PortIndication requires UE to have more memory to store the RRC configuration of port grouping of each rank. This configuration is done per CSI-ReportConfig per CC, which may require large amount of UE memory to store the RRC configuration. Furthermore, it is not clear to us whether RRC configured port grouping can really provide meaningful performance benefit, since CSI-RS transmission is transparent such that gNB already has full flexibility to determine the beam forming applied to each CSI-RS ports. Therefore, it is reasonable to assume that a UE may only support ‘cri-RI-CQI’ report without non-PMI-PortIndication, but does not support ‘cri-RI-CQI’ report with non-PMI-PortIndicatio.

In the current UE feature design, the above differentiation is not allowed. We only have a single FG, i.e. FG 2-38 csi-ReportWithoutPMI, to indicate whether UE supports ‘cri-RI-CQI’ report. UE has to support either both with and without non-PMI-PortIndication, or, neither of them. This limits the possibilities that a UE can support ‘cri-RI-CQI’ report and, also limits the potential gain that can be achieved in the field for reciprocity based MIMO operation especially in TDD frequency band.

Furthermore, even for UE that supports ‘cri-RI-CQI’ report, currently the UE is not allowed to report the CSI-RS resource related capability, such as the maximum number of CSI-RS resources and the maximum number of ports of CSI-RS resource, unlike other codebook types such as FG2-36, FG2-40, FG2-41, FG2-43

To address those issues, we propose the following new FGs 

Proposal 1: Introduce the following FG and UE capability related to PUCCH group
· FG22-7a/7b to address the missing ‘cri-RI-CQI’ report related UE capability 
· Replicate FG 2-38, i.e., csi-ReportWithoutPMI, to address the NBC issue
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between Ues (V2X WI only)”.
	Consequence if the feature is not supported by the UE
	Type

	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	22. NR Others
	22-7a
	Support of ‘cri-RI-CQI’ report with non-PMI-PortIndication
	UE supports CSI-ReportConfig with the higher layer parameter reportQuantity set to ‘cri-RI-CQI’ and the higher layer parameter non-PMI-PortIndication configured
	2-38
	Yes
	N/A
	
	Per UE
	N/A
	N/A 
	N/A
	
	Optional with capability signalling


	22. NR Others
	22-7b
	CSI-RS resource limitation on ‘cri-RI-CQI’ report
	A list of supported combinations, each combination is {Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} across all CCs simultaneously. 
	2-38
	Yes
	N/A
	
	Per UE
	N/A
	N/A 
	N/A
	
	Optional with capability signalling

Maximum size of the list is 16. 
The candidate values for the max # of Tx port in one resource is 
{2, 4, 8} 
The candidate value set of the max # of resources is: 
{from 1 to 64} 
The candidate value set of total # of ports (including both channel and NZP-CSI-RS based interference measurement) is: 
{from 2 to 256} 






Based on the above, following proposal can be discussed in RAN1#104bis-e meeting.

FL proposal #3
· Introduce the following FGs
· [bookmark: OLE_LINK19][bookmark: OLE_LINK20]FG22-Xa/Xb to address the missing ‘cri-RI-CQI’ report related UE capability 
· Replicate FG 2-38, i.e., csi-ReportWithoutPMI, to address the NBC issue

During the preparation phase email discussion, following comments were provided.
	Company
	Comment

	Apple
	· Regarding the third bullet, we truly hope that this issue can be resolved, or at least, discussed. The motivation is explained in our contribution R1-2103087
· non-PMI CSI is a LTE Rel-13 feature, however, the agreed non-PMI CSI, i.e. cri-RI-CQI, design in NR is so flexible that it is prohitively memory inefficient for UE to support due to the following two reasons 
· For UE supporting cri-RI-CQI, UE is mandated to support advanced non-PMI-PortIndication in which the RI to port mapping is configured by RRC independently for each RI and each NZP-CSI-RS resource
· UE is mandated to support maximum 64 NZP-CSI-RS resources which requires unreasonably high memory 
· Based on our knowledge, cri-RI-CQI is not actively deployed in the field. Therefore, there is no market fragmentation issue. In fact, in our view, the NR design makes it is very difficult for UE to support cri-RI-CQI and makes NR design less efficient than LTE. 
As results, we truly hope we can visit this issue since non-PMI CSI reporting could be useful for TDD deployment, even though we do also have port selection codebook.

	Nokia, NSB
	Regarding the third bullet, we do not support the discussion. We would like to note that there are already UE capabilities limiting the max number of configured CSI-RS/IM resources and ports, maxConfigNumberNZP-CSI-RS-PerCC and maxConfigNumberPortsAcrossNZP-CSI-RS-PerCC, and they are provided per band (in csi-RS-IM-ReceptionForFeedback, i.e. FG 2-33). Hence, the UE already has the means to manage the number of configured resources, and there is no need for the new FGs.

	Ericsson
	We do not support discussing the third bullet.  We have similar view as Nokia the the UE can use FG 2-33 to indicate the capability for the maximum # of configured NZP-CSI-RS resources per CC, maximum # of ports across all configured NZP-CSI-RS resources per CC, etc.  

	Apple2
	Regarding the third issue in others agenda that is removed in the latest FL summary, we have been raising this issue for at least three meetings. 

The issue is that the capability “maxConfigNumberNZP-CSI-RS-PerCC”, or “maxConfigNumberPortsAcrossNZP-CSI-RS-PerCC” or any other related capability in FG2-33, for example, cannot be used for the UE to report its capability regarding the issue we raised. 

· The maximum number of NZP-CSI-RS resource that can be configured per CSI-ReportConfig with reportQuantity = “cri-RI-CQI” is 64 
· UE needs to store the RI to port mapping for every single NZP-CSI-RS resource which is additional memory cost on top of storing the CSI-RS configurations. The FG2-33 is about the memory of storing CSI-RS configurations, not the RI to port mapping
· Strictly speaking, NW can configure the same NZP-CSI-RS resource multiple times in one or different CSI-ReportConfig. 
· Therefore, truly from UE implementation perspective, the aforementioned UE capability cannot be used to report the UE memory related capability for cri-RI-CQI reporting with non-PMI-PortIndication
· In the current specification, if UE supports cri-RI-CQI (FG2-38), UE is mandated to support 64 NZP-CSI-RS-Resources per CSI-ReportConfig with reportQuantity = “cri-RI-CQI”
· We have the similar issue during Rel-16 BM capability discussion regarding the 64 SSBs. During which time, infra-vendor especially Ericsson has strong concern on how UE reports the capability for FG16-1g and FG16-1g-1. It is Ericsson opinion that UE should not add 64 SSBs as a constant to the capability reporting, which will restrict both the NW and UE operation. 
· As results, we have a compromise to address infra-vendor concern. Now, for the same issue, when it affects UE capability, there is inconsistent treatment.  
· If you check how CSI related capability is designed in Rel-15, it does not even follow the general design. Using LA-CSI as example 
· We do have FG2-33 to cover the total memory/processing power for LA-CSI
· The LA-CSI contains many different CSI reporting modes, including but not limited to (1)FG2-38, cri-RI-CQI (2)FG-2-36: Type I SP (3)FG2-40, TypeI MP (4)FG2-41, TypeII (5)FG2-43, Type II PS
· If you check the other CSI codebook types, FG2-36/40/41/43, we do have individual resource related capability reporting (triplets) specified. The design is not to have one set of parameters in FG2-33 to cover all the reporting format, since UE may have different implementation and may not be able to share the processing or memory between all types of CSI reports. 
· We can not use the argument that we already have FG2-33, for example, to remove the triplet in FG2-36/40/41/43. In fact, the triplet design is one of the most important UE capability reporting repeated discussed in Rel-16 TEI, Rel-16 eMIMO. If you check new FGs adopted for Rel-16 TEI/eMIMO, the triplet design is carried over. 

With the above explanation, the reason provided by Nokia/Ericsson is not enough to prevent the discussing of this issue, in our view. We proposed this issue for three meetings because it is the issue we are facing when we are planning to support non-PMI based CSI reporting. If there is a solution, we would not struggle for three meetings to propose the same thing. In the end, we are discussing something in a UE feature agenda, and in this later stage, we only propose something that we feel is important since otherwise, the consequence is that we cannot support a feature that we feel might be useful. 

I would sincerely ask Nokia/Ericsson/Huawei to consider again our proposal, or may be provide some further explanation 

· If you stand in the shoes of some engineer that has to implement cri-RI-CQI reporting with non-PMI-PortIndication, with the above explanation I provided, how can FG2-33, i.e., “maxConfigNumberNZP-CSI-RS-PerCC” or “maxConfigNumberPortsAcrossNZP-CSI-RS-PerCC”  be used to resolve the memory concern from the engineer. 
· The additional memory cost of storing each individual RI to port mapping
· The additional memory cost of multiple CSI-ReportConfig and up to 64 NZP-CSI-RS-Resource per CSI-ReportConfig, and, for each NZP-CSI-RS-Resource in each CSI-ReportConfig, an independent RI to porting mapping for each RI
Why NW needs to configure up to 64 NZP-CSI-RS-Resource per CSI-ReportConfig. If you have any plan to deploy the feature, what is the benefit for that, for example, in which frequency band we need this many NZP-CSI-RS resources?

	Qualcomm
	We are supportive of the third bullet. 
There are upto 128 resources per report config, and there can be a non-PMI-PortIndication for each of them. The number of bits for each non-PMI-PortIndication is upto 108bits, so 128 x 108 requires a huge memory cost. Network can order the ports in each resource so that non-PMI-PortIndication is not needed essentially. 
The tuple reported in 2-33 is a envelop for all codebooks and the non-PMI based CSI. We think it is also beneficial by having CSI-RS triplet for non-PMI based CSI, just as other codebooks. Alternative solution can be tying non-PMI based CSI capability to Type I capability, so there is no need of additional capability reporting.

	Moderator (NTT DOCOMO, INC.)
	As there is at least one company supporting the third bullet of original FL proposal #3 in addition to the proponent, it can be kept as one of discussion topics for RAN1#104bis-e meeting. However, we should be reminded that we are not in a phase for discussing new Rel-16 FGs proposal unless it is quite essential for majority. The bar to introduce new FGs for Rel-16 should be extremely high at this stage. I hope this is a common understanding among all companies and is taken into account for the discussion.

	Nokia2
	Indeed the triplet is a basis for the capabilities regarding simultaneously active resources (not configured resources) and are only used for codebook-based CSI reports, i.e. reports with PMI. We do not see the need to modify this Rel-15 feature to introduce a new reporting structure, especially already so late into Rel-16 already. 

	Apple3
	Indeed, the triplet was introduced for UE processing complexity, instead of the memory related capability. The issue is that, if we check the cri-RI-CQI related FG2-38, it has pretty much nothing except supporting or not supporting. 
Compared to all the other CSI related UE FGs, including FG2-24, FG2-31, FG2-36, FG2-40, FG2-41, FG2-43, and many other Rel-16 FGs, FG2-38 is not adequate enough given that specification is very flexible in terms of the RRC configurations. 
But we also acknowledge the comment from Hiroki about the high bar of introducing any new FG. We do think it is a difficult topic. But it would be helpful we can have a discussion with the goal of minimizing any specification impact.



Companies are encouraged to check above FL proposal and to provide feedback if any in below. If you cannot accept the FL proposals, please put your company name after “Cannot accept the proposals” below and please provide your alternative proposal (in your comment) which could be acceptable to all in your consideration.
	Cannot accept the proposal: 
	Company
	Comment

	Apple
	We think we should consider and find a solution to address the UE ommer issue regarding the “non-PMI-PortIndication mode” of “cri-RI-CQI” reporting. 
FG22-7a should be considered so that UE can report that UE only supports “cri-RI-CQI” reporting  with basic mode, i.e., without non-PMI-PortIndication mode.
We also acknowledge that FG22-7b might need more discussion and, potentially, some modification. This can be further discussed with the goal that we aim to minimize the need to introduce new UE FG.
Thanks

	Nokia, NSB
	As commented above, the triplet is a basis for the capabilities regarding simultaneously active resources (not configured resources) and are only used for codebook-based CSI reports, i.e. reports with PMI. We still do not see a need to modify this Rel-15 feature to introduce a new reporting structure, especially already so late into Rel-16 already. As mentioned by the moderator, the bar to introduce new FGs needs to be very high at this point, and given the views expressed during the preparation these new FGs do not reach that level, in our view. We would not oppose discussing this in more detail in appropriate time though, e.g. together with Rel-17 UE features. 

	Qualcomm
	We think the discussion is two-fold:
1. Introducing new FG whether support the configure port-to-layer mapping via RRC signaling “non-PMI-PortIndication”
· As mentioned, this RRC signalling requires 108*128 bits, it is a huge cost of memory. In our view, such cost can be avoided by network via port-ordering, there is no need of additional configuration. We would like to invite network vendors to consider this proposal if the signaling is not widely used in the field (We have not seen much discussion on this issue). 
2. Introducing CSI-RS capability triplet for non-PMI based CSI
· In our view, for non-PMI based CSI, there is also a “codebook”, i.e., port-to-layer mapping. In other words, the “PMI” is a port-selection matrix, analoguous to the W1 matrix in type2 port-selection. In Rel-15, when UE reporting CSI-RS capability for other CSI feedbacks, UE has to buffer CSI-RS capability for non-PMI based CSI, so that the reported capability for other codebooks would be lower than its actual capability. From this perspective, it is also beneficial by introducing the CSI-RS capability to avoid underreporting. If the concern is overhead, potential solution include associating it with Type I capability, so ther is no need of additional capability signaling.

	Vivo
	We are supportive of introducing a new UE feature for non-PMI based CSI feedback and also supportive of the triplets for non-PMI feedback.
For where to discuss such new UE feature, if not introduced in Rel-16, Rel-17 discussion may also be one of the choices. We hope such R17 discussion could be early, maybe as a TEI for Rel-17.

	Huawei, HiSilicon
	We don’t see the need to introduce the triplet or new UE capability design for reporting non-PMI feedback since the major drawback comes from only RRC signalling overhead for port-to-layer mapping itself. The triplet of CB is used to help dimensioning of the UE processing capability so that the gNB can have relatively more freedom to allocate limited UE proceeding power based on triplet reports. Therefore the new FG 22-7b is overly complicated and unnecessary in our understanding. The design does not address the issue of RRC overhead but just ensure FG22-7a may work.
If really desirable, it seems to be more appropriate to optimize RRC signalling for port-to-layer mapping for non-PMI feedback in Rel-17 TEI, e.g. to make related RRC more compact and reasonable, then introduce corresponding UE capability in Rel-17 TEI UE capability.

	Ericsson
	We agree with the comments from Nokia and Huawei.  Given this is a Rel-15 feature, and the bar for introducing new capabilities is very very high now, we do not support introducing a new FG or introducing triplets for this feature.
As the issue brought by Apple and Qualcomm is more related to RRC signaling overhead related to ‘port-to-layer mapping’, we need to have a separate discussion on how to address this issue, possibly as a TEI for Rel-17.  

	Apple2
	We acknowledge that the second FG with triplet could be controversial. 
I think to make progress, we can focus on the first FG which is simpler and, hopefully, more acceptable. 
For us, the most important question to discuss is 
· Is ther any infra-vendor decide to deploy ‘cri-RI-CQI’ report with non-PMI-PortIndication
· If yes. Do they truly need to configure 64 CMRs per CSI-ReportConfig and what is the use case for that? 
The issue we are facing is that, we do not understand why NW would even configure non-PMI-PortIndication when NW can already precode each CSI-RS port freely. Therefore, it is not our interest to enhance non-PMI-PortIndication which is not even initially proposed from UE perspective. If infra-vendor truly believe it is important and would like to propose TEI, we might support. 
What we want to avoid is to kick the ball to TEI and make the outcome to be, if we as UE vendor does not clean up the design, we have to suffer.

	Moderator (NTT DOCOMO)
	Thanks for the feedbacks and discussions!
Thanks to kind consideration on the situation from proponent, we can focus on the first FG proposal.
Also, as multiple companies prefer to discuss the issue as Rel-17 TEI instead of Rel-16 UE features, it can be considered as potential alternative.
So, we can discuss on them in GTW session.



Updated FL proposal #3
· Alt.1: Introduce the following FG to address the issue on RRC signaling overhead and UE memory related to ‘port-to-layer mapping’ 
	22. NR Others
	22-X
	Support of ‘cri-RI-CQI’ report with non-PMI-PortIndication
	UE supports CSI-ReportConfig with the higher layer parameter reportQuantity set to ‘cri-RI-CQI’ and the higher layer parameter non-PMI-PortIndication configured
	2-38
	Yes
	N/A
	
	Per UE
	N/A
	N/A 
	N/A
	
	Optional with capability signalling



· [Also introduce the replicated FG of 2-38 in Rel-16]
· Alt.2: Address the issue on RRC signaling overhead related to ‘port-to-layer mapping’ in Rel-17 TEI

Companies are encouraged to check above FL proposal and to provide feedback if any in below. If you cannot accept the FL proposals, please put your company name after “Cannot accept the proposals” below and please provide your alternative proposal (in your comment) which could be acceptable to all in your consideration.
	Cannot accept the proposal: 
	Company
	Comment

	Qualcomm
	Support Alt1. The issue is not RRC signaling overhead, but UE memory cost. Even if RRC signaling overhead is reduced, UE needs to translate the RRC signaling to a port-to-layer mapping, the memory cost is till same as current signaling. Also, solving it in Rel-17 TEI is too late for ommercialization. A new FG in Rel-16 is effective.

	Moderator (NTT DOCOMO)
	Thanks for further feedback! Yes, it is not only RRC signaling overhead issue but also UE memory consumption issue.
Also, if we go to Alt.1, we should also discuss whether we also need to have a replicated FG of 2-38 as proposed in [4].
Following is my understanding on possible sub-alternatives for Alt.1.
Alt.1-1: 22-X is introduced for “Support of ‘cri-RI-CQI’ report with non-PMI-PortIndication”
· Rel-15 FG2-38 can be used to indicate whether UE supports both with and without non-PMI-PortIndication for ‘cri-RI-CQI’ report as in Rel-15. Only when UE supports both modes, it is reported as supported.
· New FG 22-X can be used to indicate whether UE supports ‘cri-RI-CQI’ report with non-PMI-PortIndication. If Rel-16 UE supports only simpler mode i.e., without non-PMI-PortIndication, it can indicate support of replicated FG2-38, not support of new FG 22-X and not support of original FG2-38 so that Rel-16 gNB understands the UE supports only simpler mode and Rel-15 gNB can avoid overestimation of the UE’s capability.
Alt.1-2: 22-X is introduced for “Support of ‘cri-RI-CQI’ report without non-PMI-PortIndication”
· Rel-15 FG2-38 can be used to indicate whether UE supports both with and without non-PMI-PortIndication for ‘cri-RI-CQI’ report as in Rel-15. Only when UE supports both modes, it is reported as supported.
· New FG 22-X can be used to indicate whether UE supports ‘cri-RI-CQI’ report without non-PMI-PortIndication. If Rel-16 UE supports only simpler mode i.e., without non-PMI-PortIndication, it can indicate support of new FG 22-X and not support of original FG2-38 so that Rel-16 gNB understands the UE supports only simpler mode and Rel-15 gNB can avoid overestimation of the UE’s capability.

So, FL proposal is further updated.

	Moderator (NTT DOCOMO)
	Thanks for the discussion in GTW session!
As we discussed in the session, let’s continue discussing how to address the issue in Rel-16 with considering potentially other approaches than Alt.1-1/1-2 if any.
Also, we should strive for concluding this discussion for Rel-16 within this meeting (or by early part of the next meeting at latest considering RAN2 CR preparation), while we can have separate discussion for Rel-17 even after the next meeting.
Please provide your views focusing on Rel-16 solution here.

	Apple
	Our preference is to downselect between Alt. 1-1 and Alt. 1-2 in this meeting. 
We also think that the wording of Alt. 1-2 is good and we can accept either of the alternatives 

	Nokia, NSB
	Our understanding from the GTW discussion today was that the downselecting options were between both Alt. 1-1 and 1-2 or nothing. We can also consider downselecting between them, but we note that basically means that we will have the following alternatives:
- UE doesn’t support any cri-RI-CQI method
- UE supports both methods (via FG2-38)
- UE supports only the method described by the downselected FG, e.g. Alt. 1-2
If I understand Apple’s comment correctly, they would be fine that UE supporting cri-RI-CQI needs to support at least ‘cri-RI-CQI’ report without non-PMI-PortIndication or both. We are fine with such approach as well, as it seems to address the concerns raised so far by chipset companies. Downselecting to Alt. 1-2 would mandate support of both methods or only ‘cri-RI-CQI’ report with non-PMI-PortIndication, which does not address the concerns raised so far, hence it is not really an option to be considered. 

	Qualcomm
	Support Alt1-2.
Re Nokia, we don’t understand what’s the issue here. 
· If UE don’t support non-PMI CSI  not report FG2-38
· If UE support non-PMI CSI, but don’t support the RRC parameter  report 2-38 and Alt1-2
· If UE support non-PMI CSI, and support the RRC parameter  report 2-38, not report Alt1-2.
We think Alt1-2 is a clean way to solve the memory issue by adding the 2nd bullet. Without Alt1-2, there are only the 1st and 3rd bullet.
Please kindly let me know if I miss something here.

	Moderator (NTT DOCOMO)
	Thanks for the feedbacks!
Let me try to clarify my understanding on Alt.1-2.
· If UE don’t support non-PMI CSI  not report 2-38, not report Alt.1-2
· If UE support non-PMI CSI, but don’t support the RRC parameter  report Alt.1-2, not report 2-38
· If UE support non-PMI CSI, and support the RRC parameter  report 2-38, (not) report Alt.1-2.
Above red part would be important to avoid NBC issue, i.e., Rel-15 NW should not misunderstand that the UE supports non-PMI CSI with RRC parameter due to report of 2-38 in the second bullet case.
For the third bullet case, reporting Alt.1-2 FG may have no meaning as 2-38 covers both with and without RRC parameter.

Also following is my understanding on Alt.1-1.
· If UE don’t support non-PMI CSI  not report Rel-15 2-38, not report Alt.1-1, not report replicated 2-38
· If UE support non-PMI CSI, but don’t support the RRC parameter  report replicated 2-38, not report Alt.1-1, not report 2-38
· If UE support non-PMI CSI, and support the RRC parameter  report 2-38, report Alt.1-1, report replicated 2-38
Above red part would be important to avoid NBC issue. Also, it can achieve same reporting flexibility as in Alt.1-2 but one more new FG (replicated 2-38) is necessary to avoid NBC issue.

Based on the feedback so far, the only possible way to solve the raised issue in Rel-16 would be to go to Alt.1-2.
I’d like to ask companies to check if it is acceptable considering extensive discussion so far.

	CATT
	Thanks for the discussion.

With the understanding on Alt.1-2 from Moderator, we are ok with Alt.1-2.


	Apple
	We support Alt. 1-2
Regarding the question from Nokia, I think Qualcomm and Moderator explained it clearly.
Yes, the intention and design goal is that 
If UE supports cri-RI-CQI
· cri-RI-CQI without non-PMI-PortIndication is the basic feature that UE has to support 
· Optonally and additionally, UE can support cri-RI-CQI with non-PMI-PortIndication
With this design goal in mind, Alt 1-1 and Alt 1-2 achieve the same thing and both of them can resolve the NBC issue in our understanding. 

	Nokia, NSB
	Just noticed there is serious typo in our earlier response. What I meant to say was “Downselecting to Alt. 1-1 would mandate…” which is aligned with the moderator’s explanation above. Hence, to make our position clear, we are fine with Alt. 1-2. 

	Qualcomm
	Seems Moderator design Alt1-2 is a good one without need of replicating 2-38. Then, seems Alt1-2 and 2-38 are two separate FGs and the prerequisite FG of Alt1-2 should not be 2-38; otherwise, Alt1-2 only effective if 2-38 is reported. 

	Huawei, HiSilicon
	If the majority prefers to go to Alt1-2, we can accept so that Atl 1-2 is pretty much like a new CB in Rel-16 (conceptually without RI/PMI restriction). Therefore we agree with QC’s analsys that the prerequsition shall not be 2-38. The prerequsition shall be 2-35 in R15. 
• A Rel-16 UE can support 2-38. So the UE Will normally report to support Alt 1-2 as well. Otherwise it looks silly but nothing is wrong due to two independent FGs
• A Rel-16 UE can not support 2-38 but it May report to support Alt 1-2.

	Apple
	We agree, for Alt 1-2, prerequisite can be remove, which is the main reason why this solution requires one less FG. 

	Ericsson2
	We can also accept Alt 1-2.  Just to confirm, the capability reported for Alt 1-2 will have ‘Per UE’ granularity right?  If this is the understanding, we can accept Alt 1-2.

	Apple
	In response to Ericcson2
Yes, like FG2-38, it is per UE but with FR1/FR2 differentiation.
Since everyone so far can accept Alt 1-2, we tried the TP as below for everyone to check or to save FL time/effort.
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between Ues (V2X WI only)”.
	Consequence if the feature is not supported by the UE
	Type

	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	22. NR Others
	22-x
	Support of ‘cri-RI-CQI’ report without non-PMI-PortIndication
	UE supports CSI-ReportConfig with the higher layer parameter reportQuantity set to ‘cri-RI-CQI’ and the higher layer parameter non-PMI-PortIndication is not configured
	
	Yes
	N/A
	
	Per UE
	N/A
	Yes
	N/A
	
	Optional with capability signalling




	Moderator (NTT DOCOMO)
	Thanks for the feedbacks and willing to compromise for the progress!
FL proposal is updated according to the discussion on Alt.1-2.



Updated FL proposal #3
· Introduce the following FG to address the issue on RRC signaling overhead and UE memory related to ‘port-to-layer mapping’ 
	22. NR Others
	22-X
	Support of ‘cri-RI-CQI’ report without non-PMI-PortIndication
	UE supports CSI-ReportConfig with the higher layer parameter reportQuantity set to ‘cri-RI-CQI’ and the higher layer parameter non-PMI-PortIndication is not configured
	2-35
	Yes
	N/A
	
	Per UE
	N/A
	Yes
	N/A
	
	Optional with capability signalling



Companies are encouraged to check above FL proposal and to provide feedback if any in below. If you cannot accept the FL proposals, please put your company name after “Cannot accept the proposals” below and please provide your alternative proposal (in your comment) which could be acceptable to all in your consideration.
	Cannot accept the proposal: 
	Company
	Comment

	
	

	
	

	
	



Based on the discussion, following agreement was made in GTW session.

Agreement:
· Introduce the following FG to address the issues on RRC signaling overhead and UE memory related to ‘port-to-layer mapping’ 
	22. NR Others
	22-X
	Support of ‘cri-RI-CQI’ report without non-PMI-PortIndication
	UE supports CSI-ReportConfig with the higher layer parameter reportQuantity set to ‘cri-RI-CQI’ and the higher layer parameter non-PMI-PortIndication is not configured
	2-35
	Yes
	N/A
	
	Per UE
	N/A
	Yes
	N/A
	
	Optional with capability signalling





3. Conclusion
Based on the discussion, following agreements were made.
Agreement:
· Change “scheduling cell” and “scheduled cell” to “scheduling CC” and “scheduled CC” for FG 18-5/5b
· Add following notes in the FG18-5/5b description
· Note: Following components are applicable to CCS from lower SCS to higher SCS when the UE reports FG 18-5/5b
· Processing one unicast DCI scheduling DL and one unicast DCI scheduling UL per scheduling CC slot per scheduled CC for FDD scheduling CC
· Processing one unicast DCI scheduling DL and 2 unicast DCI scheduling UL per scheduling CC slot per scheduled CC for TDD scheduling CC
· Note: Following components are applicable to CCS from higher SCS to lower SCS when the UE reports FG 18-5/5b
· Processing one unicast DCI scheduling DL and one unicast DCI scheduling UL per N consecutive scheduling CC slot per scheduled CC for FDD scheduling CC
· Processing one unicast DCI scheduling DL and 2 unicast DCI scheduling UL per N consecutive scheduling CC slot per scheduled CC for TDD scheduling CC
· N is based on pair of (scheduling CC SCS, scheduled CC SCS): N=2 for (30,15), (60,30), (120,60) and N=4 for (60,5), (120,30), N = 8 for (120,15)

Agreement:
· Ask RAN2 to add in the description of FG 22-5c and 22-5d the following note (by using regular LS on updated UE features list)
· For simultaneously Ant.Sw . + Ant.Sw SRS in intra-band CA, or in inter-band Cas with bands whose UL are switched together according to the reported UE capability, the UE expects the same configuration of xTyR across the different CCs and the SRS resources overlapped in time domain from UE perspective are from the same UE antenna ports.

Agreement:
· Introduce the following FG to address the issues on RRC signaling overhead and UE memory related to ‘port-to-layer mapping’ 
	22. NR Others
	22-X
	Support of ‘cri-RI-CQI’ report without non-PMI-PortIndication
	UE supports CSI-ReportConfig with the higher layer parameter reportQuantity set to ‘cri-RI-CQI’ and the higher layer parameter non-PMI-PortIndication is not configured
	2-35
	Yes
	N/A
	
	Per UE
	N/A
	Yes
	N/A
	
	Optional with capability signalling
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