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1 Introduction

This document was drafted by the moderator of the agenda item under the direction of the RAN1 Chairman following the below guidance whose purpose it serves:

	· October 19th – 23th: preparation phase

· October19th – 20th: FLs to prepare summary

· October 21th – 23th: FLs to lead the discussion identifying the set of email threads

· A single email thread is used for each of the Rel-16 WIs 

· In the email approval phase, multiple email threads may be used & announced accordingly – detailed budget shown in the next slide

· Note: PLEASE KEEP THE EMAIL DISCUSSION SCOPE PER EMAIL THREAD REASONABLE!

· Too much scope will force Chairman/Vice Chairman to step in to do the necessary cut down using the best judgement ( if so, no complaints please.  


Section 2 is the moderator’s summary of contributions submitted to RAN1 #103-e in this agenda item according to the Chairman’s guidance. During the preparation phase, companies were given the opportunity to revise their views in the moderator’s summary in Section 2 using revision marks as shown below, if any. Section 3 was jointly drafted by the moderator and contributing companies during the preparation phase of RAN1 #103-e whereby companies present their views on the moderator’s proposals according to the Chairman’s guidance above in the respective tables. After conclusion of the preparation phase, the moderator submitted the final document as input to RAN1 #103-e with recommendations captured in Section 4. All proposals are based on the latest RAN1 UE features list for Rel-16 NR in [1].
2 Summary 

The following is the moderator’s summary of contributions submitted to RAN1 #103-e in this agenda item.
	16-1a-1
	SSB/CSI-RS for L1-SINR measurement
	Per slot limitations:

1. The max number of SSB/CSI-RS (1Tx) for CMR 

2. The max number of CSI-IM/NZP-IMR resources 

3.  The max number of CSI-RS (2Tx) resources for CMR

Memory limitations:

4. The max number of SSB/CSI-RS resources as CMR

5. The max number of CSI-IM/NZP IMR resources

Other limitations:
6. Supported density of CSI-RS (CMR)
7. The max number of aperiodic CSI-RS resources across all CCs configured to measure L1-SINR (including CMR and IMR) shall not exceed MD_1

8. Supported SINR measurements
	2-21, 2-22 or 2-23, 2-23a
	Yes 
	N/A
	
	Per band
	No
	No
	
	Component 1: Candidate values {8, 16, 32, 64}

Component 2: Candidate values {8, 16, 32, 64}

Component 3: Candidate values {0, 4, 8, 16, 32, 64}

Component 4: Candidate values {8, 16, 32, 64 , 128}

Component 5: Candidate values {8, 16, 32, 64 , 128}

Component 6: Candidate values {‘1 only’, ‘3 only’, ‘1 and 3’}

Component 7: Candidate values {2, 4, 8, 16, 32, 64}

Component 8: Candidate values: bitmap with entries {SSB as CMR with dedicated CSI-IM, SSB as CMR with dedicated NZP IMR, CSI-RS as CMR with dedicated NZP IMR configured, CSI-RS as CMR without dedicated IMR configured} 

If a UE supports FG 16-1a-1 it must support CMR(CSI-RS) + dedicated CSI-IM 

FFS: How CSI-RS is counted when it is configured as CMR without dedicated IMR
	Optional with capability signalling


	Company
	Summary

	CATT [2]
	Discussion: One pending issue is how CSI-RS is counted when it is configured as CMR without dedicated IMR. Note that it has been agreed that if a UE supports FG 16-1a-1, it must support CMR (CSI-RS) + dedicated CSI-IM. In our view it is not necessary to introduce special/different treatment for CSI-RS configured without dedicated IMR resources. In other words whether a CSI-RS is configured as CMR with or without IMR should not impact UE capability reporting for FG 16-1a-1. 
Proposal: For FG 16-1a-1, whether a CMR is configured with dedicated IMR does not affect its accounting in UE capability.  

	OPPO [4]
	When an NZP CSI-RS resource is configured for L1-SINR measurement without dedicated IMR, the UE would be requested to measure both channel and interference. Therefore, that NZP CSI-RS shall be counted as one resource for CMR and one resource for IMR, which is the proper way to reflect the real UE complexity.   

Proposal: In FG 16-1a-2, when NZP CSI-RS is configured for L1-SINR without dedicated IMR, that CSI-RS resource shall be counted as one for CMR and one for CSI-IM/NZP-IMR resource

	vivo [9]
	For UE feature 16-1a-1, counting of RS needs further clarification regarding the following points

· How is the slot duration defined? One option is to mimic what is defined for 16-1g.

· For component 4, 5, 7, does the CSI-RS resources within inactive BWP counts?

· For cases when a CSI-RS is configured as CMR without dedicated IMR, how many times should they be counted since they are both used as CMR and IMR? 

Proposal 4-3: Clarify how to count the number of RS for 16-1a-1:

· The reference slot duration is the shortest slot duration defined for the FR where the reported band belongs.

· For component 4, 5, 7, the number of RS includes those both configured in active and inactive BWP.

· CSI-RS resources configured as CMR without dedicated IMR are counted both as CMR and IMR.


	16-1g
	Resources for beam management, pathloss measurement, BFD, RLM and new beam identification 
	1. The maximum total number of SSB/CSI-RS/CSI-IM resources configured to measure within a slot across all CCs in one frequency range for any of L1-RSRP measurement, L1-SINR measurement, pathloss measurement, BFD, RLM and new beam identification
2.  The maximum total number of SSB/CSI-RS/CSI-IM resources configured across all CCs in one frequency range for any of L1-RSRP measurement, L1-SINR measurement, pathloss measurement, BFD, RLM and new beam identification
	2-24, 2-31
	Yes

	N/A
	
	Per UE
	No
	Yes
	
	Component-1: candidate value set is {2, 4, 8, 12, 16, 32, 64, 128}

Component-2: candidate value set is {2, 4, 8, 12, 16, 32, 40, 48, 64, 72, 80, 96, 128, 256}

FFS:  how to count the RS for component (1) and (2)

Note: the reference  slot duration is the shortest slot duration defined for the reported FR supported by the UE
	Optional with capability signaling


	Company
	Summary

	OPPO [4]
	Regarding component 1, a reference slot shall be specified to defined the ‘slot’ within which the maximum total number of SSB/CSI-RS/CSI-IM are counted. One preferred value is a reference slot with SCS = 120 KHz. 

In either component 1 and component 2, for any SSB, CSI-RS resource or CSI-IM, any instance of usage on that RS resource shall be counted once in the total number of SSB/CSI-RS/CSI-IM resources. For example, if one CSI-RS is configured in both a L1-RSRP measurement and BFD, that CSI-RS shall be counted as two in the total number of SSB/CSI-RS/CSI-IM resources. The reason for that is because the UE would spend more effort on that CSI-RS resource for the configured multiple usage or functions.

 Proposal:

· The slot in component refer to a slot with SCS = 120 KHz. 

· To compute the number RS in either component 1  or component 2, a combination of one configured usage and one SSB/CSI-RS/CSI-IM resource is counted as one.  For a SSB/CSI-RS/CSI-IM resource configured with N different usages, the number of resources is counted as N.

	vivo [9]
	Counting of RS also need to be clarified: 

· For periodic RS, if they are “configured to measure”, is it counted only in the slot there is the RS or is it counted across all slots before they are turned off through reconfiguration?
· For RS configured for new beam identification, are they counted only after there is beam failure or they are always counted?

· The “configure to measure” RS are those in active BWP. But the configured RS includes all configured including both active and inactive BWP. 

Proposal 4-4: Clarify how to count the number of RS for 16-1g:

· For periodic RS, if they are “configured to measure”, they are counted only in the slot there is the RS.

· For RS configured for new beam identification, they are always counted regardless of beam failure event.

· The “configure to measure” RS (component1) only counts those in active BWP. But the configured RS(component2) counts all configured including both active and inactive BWP. 


	16-1g-1
	Resources for beam management, pathloss measurement, BFD, RLM and new beam identification across frequency ranges
	1. The maximum total number of SSB/CSI-RS/CSI-IM resources configured to measure within a slot across all CCs for any of L1-RSRP measurement, L1-SINR measurement, pathloss measurement, BFD, RLM and new beam identification
2. The maximum total number of SSB/CSI-RS/CSI-IM resources configured across all CCs for any of L1-RSRP measurement, L1-SINR measurement, pathloss measurement, BFD, RLM and new beam identification
	2-24, 2-31, 16-1g
	Yes
 
	N/A
	 
	Per UE
	No
	No
	 
	Component-1: candidate value set is {2, 4, 8, 12, 16, 32, 64, 128}

Component-2: candidate value set is {2, 4, 8, 12, 16, 32, 40, 48, 64, 72, 80, 96, 128, 256}

Note: This FG indicates the maximum number of resources across all FR(s) that are supported by the UE

Note: The signalled values apply to the shortest slot duration defined in any FR(s) that are supported by the UE 
	Optional with capability signaling


	Company
	Summary

	CATT [2]
	Discussion: Similar discussion occurred for Rel.15 capability on how to signal the total number of RS resources in a band combination comprising both FR1 and FR2, where it was agreed that the number is counted based on the longest reference slot duration (e.g. minimum subcarrier spacing). Similar handling is recommended for this case, e.g. UE count the total number of RS in a reference slot duration that corresponds to the minimum subcarrier spacing on the corresponding band(s). 
Proposal 4: For FG 16-1g-1, signaled value applies to the shorted slot duration supported by the UE.  


	16-2a
	Multi-DCI based multi-TRP
	1. The maximum number of CORESETs configured per BWP per cell in addition to CORESET 0

2. The maximum number of CORESETs configured per CORESETPoolIndex ( if CORESETPoolIndex is not configured, it is assumed CORESETPoolIndex = 0) per BWP per cell in addition to CORESET 0

3. Support fully/partially overlapping PDSCHs in time and non-overlapping in frequency 
4. Maximum number of unicast PDSCHs per CORESETPoolIndex per slot


	
	Yes
	N/A
	
	Per FSPC
	No
	No
	
	Note: A UE may assume that its maximum receive timing difference between the DL transmissions from two TRPs is within a CP

Note: Processing capability 2 is not supported in any CC if at least one CC is configured with two values of CORESETPoolIndex

Component 1:  Candidate values {2, 3,4,5}

Component 2: Candidate values {1,2,3}

Component 4: Candidate values {1,2,3,4,7}

Note: per SCS, similar with Rel-15


	Optional with capability signaling


	Company
	Summary

	OPPO [4]
	For FG 16-2a, there was a note for further discussion: RAN1 will continue discussing how the network will interpret the signaled maximum number of CORESETs in components (1) and (2) (i.e., candidate value 5 for component (1) and candidate value 3 for component (2)) of FG 16-2a, e.g., when CORESET #0 is not configured

In Rel-15, CORESET#0 is also counted within in the limit of 3 CORESET per BWP. The corresponding description from TS 38.331 (v16.2.0) is copied as below. 

–
ControlResourceSetId

The ControlResourceSetId IE concerns a short identity, used to identify a control resource set within a serving cell. The ControlResourceSetId = 0 identifies the ControlResourceSet#0 configured via PBCH (MIB) and in controlResourceSetZero (ServingCellConfigCommon). The ID space is used across the BWPs of a Serving Cell. The number of CORESETs per BWP is limited to 3 (including common and UE-specific CORESETs) in Release 15.
ControlResourceSetId information element

-- ASN1START

-- TAG-CONTROLRESOURCESETID-START

ControlResourceSetId ::=                INTEGER (0..maxNrofControlResourceSets-1)

ControlResourceSetId-r16 ::=            INTEGER (0..maxNrofControlResourceSets-1-r16)

ControlResourceSetId-v1610 ::=          INTEGER (maxNrofControlResourceSets..maxNrofControlResourceSets-1-r16)

-- TAG-CONTROLRESOURCESETID-STOP

-- ASN1STOP

Following the similar principle, the maximum of 3 and 5 for the limitation of CORESET discussed for M-TRP should include CORESET#0. Thus, we have the following proposal

 Proposal: 

· When a UE reports 5 for Component 1, gNB can configured up to 5 CORESETs including CORESET#0 (if configured) per BWP for the UE.

· When a UE reports 3 for Component 2, gNB can configured up to 3 CORESETs including CORESET#0 (if configured) per CORESETPoolIndex for the UE.

	vivo [9]
	For UE feature 16-2a in last meeting, there is still the following note that needs to be clarified: RAN1 will continue discussing how the network will interpret the signaled maximum number of CORESETs in components (1) and (2) (i.e., candidate value 5 for component (1) and candidate value 3 for component (2)) of FG 16-2a, e.g., when CORESET #0 is not configured

The issue mentioned in the note is related to the description of component 1 and component 2 of 16-2a. For a BWP with CORESET #0, the candidate value 5 for component 1 and the candidate value 3 for component 2 is not supported by current spec. But the description is straightforwardly saying “in addition to CORESET 0” which may imply that UE reporting candidate value 5 may support 5 CORESETs in addition to CORESET #0, i.e. 6 COERSETs per BWP in total. Such interpretation should be precluded for both component 1 and component 2.

Proposal 1: For UE feature 16-2a Component 1, UEs reporting value 5 supports maximum 4 configured CORESETs in addition to COERSET #0 for a BWP with CORESET #0.

Proposal 2: For UE feature 16-2a Component 2, UEs reporting value 3 supports maximum 2 configured CORESETs for CORESETPoolIndex=0 in addition to COERSET #0 for a BWP with CORESET #0.




	16-2a-3
	Out-of-order operation for UL
	1. Support out-of-order operation for PDCCH to PUSCH
	16-2a
	Yes
	N/A
	
	Per band
	No
	No
	
	Note: “Same closed loop index for power control across PUSCHs associated with different CORESETPoolIndex values is not supported by a UE indicating the support of this feature”
	Optional with capability signalling


	Company
	Summary

	Ericsson [7]
	Regarding feature 16-2a-3 (Out-of-order operation for UL), there is a following note captured in the latest NR UE feature list in R1-2007326:

Note: “Same closed loop index for power control across PUSCHs associated with different CORESETPoolIndex values is not supported by a UE indicating the support of this feature”

There was a concern raised in RAN1#102-e that when the UE reports support for this capability, the current note may imply that the gNB is mandated to use to then the two closed loop indices for power control across PUSCHs associated with different CORESETPoolIndex.  In our view, this particular UE capability should not mandate gNB behaviour with regards to how many closed loops should be used for power control.  Hence, we propose to limit the current note only for out-of-order PUSCH scheduling.  If single closed loop index is configured and TPC accumulation is enabled, then the UE can expect the PUSCHs associated with different CORESETPoolIndex’s to be in-order.  The suggested change to the note is given below:

Note: “Same closed loop index for power control across out-of-order PUSCHs associated with different CORESETPoolIndex values is not supported by a UE indicating the support of this feature. In the case of single closed loop index configured and TPC accumulation is enabled, the UE expect that PUSCHs associated with different CORESETPoolIndex values are always in-order even if UE indicates this capability”


	16-2b-3
	Single-DCI based FDMSchemeB
	Support of single-DCI based FDMSchemeB
	
	Yes
	N/A
	
	 per FSPC
	No
	No
	
	
	Optional with capability signaling

	16-2b-4
	Single-DCI based TDMSchemeA
	1. Support of single-DCI based TDMSchemeA

2. Supported maximum TBS size for TDMSchemeA


	
	Yes
	N/A
	
	Per band
	No
	No
	
	Component 2 candidate values {3, 5, 10, 20, no restriction} KByte

	Optional with capability signaling


	Company
	Summary

	Samsung [3]
	FG 5-11/5-11a/5-11b describe the maximum number of unicast PDSCH’s per slot per CC a UE supports for UE processing time capability 1. FG 5-13/5-13a/5-13b/5-13c describe the maximum number of unicast PDSCHs per slot per CC a UE supports for UE processing time capability 2. In the current description of 5-11/5-13, it is not very clear if two PDSCH transmissions for FDM scheme B and TDM scheme A are counted separately toward the number a UE reported. In our view, both the schemes involve demodulation and LLR generation operation similar to handling of two separate PDSCH TB’s in non-M-TRP situation. They also involve combining operation of two separately processed LLR’s for decoding operation or may involve two decoding operations depending on implementation. 

In #102-e meeting, we proposed to count two PDSCHs in FDM scheme B and TDM scheme A separately for the purpose of FG 5-11/5-13. However, a concern was raised since this implies that a UE needs to support at least two unicast PDSCHs to support FDM scheme B and TDM scheme A. To address this concern, two possible solutions without ASN.1 impact were discussed. 

First one is to allow only up to one FDM scheme B or TDM scheme A in each slot per CC. One potential issue with this solution is that a UE would still need to handle up to one more PDSCH than what it declares when FDM scheme B or TDM scheme A is utilized. This solution also limits scheduling flexibility of the network.

An alternative solution is to count two PDSCHs in FDM scheme B and TDM scheme A separately for the purpose of FG 5-11/5-13 only if a UE supports more than one unicast PDSCH in a slot. With this method, a UE does not need to support at least two unicast PDSCHs to support FDM scheme B and TDM scheme A, and the concern on too many PDSCHs for a higher-end UE can also be addressed while still allowing network scheduling flexibility. Hence, we propose the following based on this alternative.

Proposal: Confirm the interpretation that two PDSCHs in FDM scheme B and TDM scheme A are counted separately for the purpose of FG 5-11/5-13 only if a UE supports more than one unicast PDSCH in a slot in a CC.

	Qualcomm Incorporated [6]
	In RAN1 #102, the issue of multiple TBs in a slot for FDMSchemeB and TDMSchemeA were discussed. One of the solutions was that two repetitions in FDM scheme B and TDM scheme A are counted separately for the purpose of FGs 5-11/5-12/5-13. However, one issue with that solution was that UE has to support FG 5-11 if it wants to support FDMSchemeB or TDMSchemeA. This kind of prerequisite relationship is not natural because they do not reflect the same actual capability at the UE

· FG 5-11 capability consists of decoding two different TBs in the same slot that are scheduled by different DCIs

· FDMSchemeB or TDMSchemeA capability consist of decoding one TB with two repetitions in the same slot that is scheduled by one DCI.

It should be noted that the decoding and DCI processing requirements are not the same among the two cases above. 

At the same time, a solution is required for the issue above. As an example, and as also mentioned by some companies, a UE which supports 4 PDSCHs as well as 16-2b-3 and 16-2b-4 would potentially end up dealing with 8 PDSCH occasions in one slot. A simple solution is to add a restriction that more than one TB with FDMSchemeB or TDMSchemeA is not expected to be scheduled in the same slot. The use case for more than one TB per slot for these two schemes is not clear.

Proposal: Add a note to 
· FGs 16-2b-3: For a given CC, UE does not expect to receive more than one TB with FDMSchemeB in the same slot even when UE supports two or more unicast PDSCHs per slot per CC for different TBs

· FG 16-2b-4: For a given CC, UE does not expect to receive more than one TB with TDMSchemeA in the same slot even when UE supports two or more unicast PDSCHs per slot per CC for different TBs


	16-2c
	Simultaneous reception with different Type-D
	Supports simultaneous reception with different QCL Type-D RSs.
	
	Yes
	N/A
	
	Per band
	N/A
	FR2 only
	
	
	Optional with capability signalling


	Company
	Summary

	CATT [2]
	Discussion: In our opinion, simultaneous reception with different Type-D doesn’t necessarily mean that multiple spatial domain receiver filters are used. In addition, support of simultaneous reception of PDCCHs with different Type-D has not been discussed in Rel-16. Therefore, the text in squared brackets is not needed for FG 16-2c.
Proposal 5: For FG 16-2c, the text in the square bracket is not needed.  


	16-3a-4
	CBSR
	1) CBSR with soft amplitude restriction 
	16-3a
	Yes
	N/A
	Only CBSR with hard amplitude restriction is supported
	Per Band
	N/A
	N/A
	
	
	Optional with capability signaling


	Company
	Summary

	Nokia/ Nokia Shanghai Bell [8]
	In 38.306 [4] the highlighted parameter’s name and description adopts the terminology “soft” and “hard” amplitude restriction for CBSR, which is not aligned with the feature description in RAN1 specifications (Clause 5.2.2.2.5 in 38.214). In both Rel-15 and Rel-16 the distinction in RAN1 is between CBSR, which restricts the use of certain beams and CBSR with amplitude restriction, which restricts the maximum amplitude of those beams and is subject to UE’s capability signalling.

codebookParametersAddition-r16

Indicates the UE support of additional codebooks and the corresponding parameters supported by the UE.

Codebook etype 2 R=1 support parameter combination 1 to 6 and rank 1 to 2. Parameters for etype 2 R=1 (etype2R1-r16) supported by the UE, which are optional:

-
supportedCSI-RS-ResourceListAdd-r16 indicates the list of supported CSI-RS resources in a band by referring to codebookVariantsList. The following parameters are included in codebookVariantsList:

-
maxNumberTxPortsPerResource indicates the maximum number of Tx ports in a resource of a band;

-
maxNumberResourcesPerBand indicates the maximum number of resources across all CCs in a band, simultaneously;

-
totalNumberTxPortsPerBand indicates the total number of Tx ports across all CCs in a band, simultaneously.
-
paramComb7-8-r16 indicates the support of parameter combinations 7-8 for etype 2 R=1

-
rank3-4-r16 indicates the support of rank 3,4.

-
softAmpRestriction-r16 indicates the support of soft amplitude restriction. If not indicated, UE supports hard amplitude restriction.
Parameters for etype 2 R=2 (etype2R2-r16) supported by the UE, which are optional:

-
supportedCSI-RS-ResourceListAdd-r16;
UE supporting etype2R2-r16supports also indicates support of etype2R1-r16.

Codebook etype 2 R=1 with port selection supports 6 parameter combinations and rank 1,2. Parameters for etype 2 R=1 with port selection (etype2R1-PortSelection-r16) supported by the UE, which are optional:

-
supportedCSI-RS-ResourceListAdd-r16;

-
rank3-4-r16 indicates the support of rank 3,4

Parameters for etype 2 R=2 with port selection (etype2R2-PortSelection-r16) supported by the UE, which are optional:

-
supportedCSI-RS-ResourceListAdd-r16;

UE supporting etype2R2-PortSelection-r16 also indicates support of etype2R1-PortSelection-r16.

For supportedCSI-RS-ResourceListAdd-r16 related to the additional codebooks:

-
The minimum of maxNumberTxPortsPerResource is 'p4';

-
The minimum value of totalNumberTxPortsPerBand is 4.
Band

No

N/A

N/A

This definition is inherited directly from the RAN1 feature list itself:

16-3a-4
CBSR
1) CBSR with soft amplitude restriction 
16-3a

Yes
N/A
Only CBSR with hard amplitude restriction is supported
Per Band

N/A

N/A

Optional with capability signaling

Since this is a RAN1 FG, it makes sense to first adjust the terminology on the RAN1 feature list, and after that trigger RAN2 to adjust the terminology in their own specifications. Hence, we propose to modify 16-3a-4 as follows:

16-3a-4
CBSR
1) CBSR with amplitude subset restriction
16-3a

Yes
N/A
Only CBSR without amplitude subset restriction is supported by the UE
Per Band

N/A

N/A

Optional with capability signaling

Proposal: Modify description and consequences if FG 16-3a-4 is not supported as above


	16-5c-2
	UL full power transmission fullpowerMode2 – SRS resources
	1. The SRS configuration with different number of antenna ports per SRS resource for Mode 2
	16-5c
	Yes
	N/A
	
	Per FS
	No
	No
	
	Component (1) candidate values: {1_2, 1_4, 1_2_4}

1st state (1_2): each SRS resource can be configured with 1 port or 2 ports

2nd state (1_4):  each SRS resource can be configured with 1 port or 4 ports

3rd state (1_2_4): each SRS resource can be configured with 1 port or 2 ports or 4 ports

FFS: Note: The max number of SRS resources with different ports is the same as the number of SRS resources
	Optional with capability signaling


	Company
	Summary

	CATT [2]
	Discussion: The candidate values {1_2, 1_4, 2_4, 1_2_4} can be interpreted as the combination of antenna ports that can be configured in a SRS resource set. For instance, 

· For UE reporting {1_2}, SRS resource set may only include SRS resources with 1 and/or 2 ports. 
· For UE reporting {1_4}, SRS resource set may only include SRS resources with 1 and/or 4 ports. 
· For UE reporting {2_4}, SRS resource set may only include SRS resources with 2 and/or 4 ports. 
· For UE reporting {1_2_4}, SRS resource set may only include SRS resources with 1 and/or 2 and/or 4 ports. 
Proposal 6: For FG 16-5c-2, the candidate values indicate the number of SRS ports that can be configured in a SRS resource set. 

	Samsung [3]
	In our view, any restriction such as the FFS above is not needed and should be avoided due the following reasons.

· Mode 2 supports two solutions for UL full power transmission. The first solution is based on TPMI group signaling from the UE (cf. FG 16-5c-3 in [1]) and the second solution is based on multiple SRS resources with different number of number of SRS ports in an SRS resource set (in this later solution, virtualization across multiple SRS ports can be used to achieve full power). Since the same SRS configuration mechanism is used for both solutions, there should not be any restriction based on one solution (e.g. the second solution here) that can affect the other solution (e.g. the first solution here). In other words, the SRS configuration mechanism should be the same regardless of which solution(s) the UE support(s). 

· Even for a UE reporting FG 16-5c-2, the gNB should be allowed to configure the same number of SRS ports within an SRS resource set (in addition to configuring different number of SRS ports). For example, if the UE reports 1_2_4, the gNB should be allowed to configure, for example, two SRS resources each with 2 SRS ports. 

· We have the following in TS 38.214 [2]. Based on the yellow highlighted text, it is evident that for mode 2, the UE can be configured with multiple SRS resources with the same number of SRS ports. Hence, the restriction in the FFS above requires imposing some restriction on the yellow highlighted text below, which is beyond the scope of the UE feature discussion. 

Section 6.1.1.1 of TS 38.214

…

When higher layer parameter ul-FullPowerTransmission-r16 is set to 'fullpowerMode2', 
-
the UE can be configured with one SRS resource or multiple SRS resources with same or different number of SRS ports within an SRS resource set with usage set to 'codebook'.
-
up to 2 different spatial relations can be configured for all SRS resources in the SRS resource set with usage set to 'codebook' when multiple SRS resources are configured in the SRS resource set. 

· subject to UE capability, a maximum of 2 or 4 SRS resources are supported in an SRS resource set with usage set to 'codebook'
Proposal 1: The FFS in FG 16-5c-2 is not needed, hence should be removed.

	Huawei/HiSilicon [5]
	For 16-5c-2, it was a working assumption for the UE capability, which is needed to be discussed further in this meeting. One aspect for Mode-2 is that UE can be configured multiple SRS resources with different number of ports for each resource. For example, UE is configured with a 2-port SRS resource and a 4-port SRS resource, where Rank-1 and 2 full power transmission can be supported in 2-port case and Rank-4 full power transmission can be achieved by 4-port case. To report the UE’s capability clearly for the feature, two information needs to be included in FG 16-5c-2, where one is how many SRS resources with different ports can be supported by UE, the other one is which combination of SRS resources with different ports can be supported. In the above example, the max number of SRS resources with different ports is 2, and the combination of SRS resources is 2-port and 4-port SRS resources.

In current design of FG 16-5c-2, the meaning of candidate values are not clear enough whether the max number of SRS resources with different ports is included:

· If the understanding is that the max number of SRS resources with different ports is included in the candidate values, where the candidate {1_2} can be for max number of SRS resources with different number is 2, and the UE support the SRS resource combination is 1-port and 2-port SRS resources. Similarly, {1_4} is for max number of SRS resource with different number is 2 as well, the UE support SRS resource combination is 1-port and 4-port SRS resources. {1_2_4} is for up to 3 SRS resources can be with different SRS ports, while the SRS resource combination is {1-port, 2-port and 4-port SRS resources}. Then, there is one UE capability case is missing: UE only support max 2 SRS resources with different ports, and the SRS resource combination is {2-port, 4-port}.
· If the understanding is that the max number of SRS resources with different ports is not included, there is some ambiguity for the UE capability reporting with the current FG. For example, UE report {1_2_4}, gNB cannot understand how many SRS resources can be with different ports for the UE, it can be 1, 2 or 3

Please note that the parent FG, i.e., FG 16-5c, is for the max number SRS resources, but it is not for max number of SRS resources with different ports. The difference is that FG 16-5c can include the SRS resources with the same ports.

So, the current version of FG 16-5c-2 is not well defined. There are two solutions to address the mentioned issues above:

Alt.1: Introduce the candidate value {2_4}, where {2_4} is interpreted as UE support up to 2 SRS resources with different ports, where the SRS resource combination can be 2-port and 4-port SRS resources.

Alt.2: Introduce a new component: max number of SRS resources with different ports, where the candidate values can be {1, 2, 3}.

Proposal eMIMO-1: For FG 16-5c-2, to address the ambiguity on UE capability, one more candidate value {2_4} or a new component “Max number of SRS resources with different ports” should be introduced.

	vivo [9]
	Proposal: To remove the Note for FG 16-5c-2


	16-8
	Active CSI-RS resources and ports for mixed codebook types in any slot
	1. Report a list of codebook combinations as {codebook 1, codebook 2, codebook 3}
2. For each codebook combination, report a list of {max number of ports per resource, max number of resources, max number of total ports}
	2-36/2-40/2-41/2-43 in Rel-15, and 16-3a, 16-3a-1, 16-3b, 16-3b-1 in Rel-16 
	Yes
	N/A
	
	per band and per BC
	N/A
	N/A
	
	Component-1 candidate values:
Codebook 1 = {Type I SP, Type I MP}

(Codebook 2, Codebook 3) = {(Type II, NULL), (Type II PS, NULL), (eType II R=1, NULL), (eType II R=2, NULL), (eType II PS R=1, NULL), (eType II PS R=2, NULL), (Type II, Type II PS)}

Note 3：if a UE reports one or more codebook combinations in 16-8, then usage of active CSI-RS resources and ports for multiple codebooks in any slot is allowed only within those combinations

Note 4: For coexisting of mixed codebooks in any slot, gNB need to honor 16-8 and per-codebook capability 2-36/40/41/43 and 16-3a/b

Note 5: Up to 4 combinations for component 1

Component-2 candidate values:

· Maximum 16 triplets for each codebook combination

· Max # of Tx ports in one resource: {4,8,12,16,24,32}

· Max # resources: {1 to 64}

· Max # total ports: {4 to 256}
	Optional with capability signaling


	Company
	Summary

	Qualcomm Incorporated [6]
	In FG 16-8, CSI-RS capability for concurrent codebooks are reported. This capability should be jointly used with CSI-RS capability for each codebook. In 16-3a-1 and 16-3b-1, since the CSI-RS capability for eType II R=2 are separated reported with eType II R=1 in 16-3a and 16-3b, it should be clarified that 16-8 needs to be jointly used with 16-3a-1 and 16-3b-1 as well. Thus, we propose following change to Note4 of FG 16-8.

Proposal 11: For FG16-8, Note 4 should be revised as following: For coexisting of mixed codebooks in any slot, gNB need to honor 16-8 and per-codebook capability 2-36/40/41/43, 16-3a/b and 16-3a/b-1.


Ambiguity issue in case of cross-carrier operation
	Company
	Summary

	ZTE [10]
	During RAN1#102e meeting, companies discussed the ambiguity issue for some of the Rel-15 UE features in case of cross-carrier operation and reached the following conclusion together with an LS to RAN2 to clarify this issue. However, there are still several Rel-15 UE features that companies didn’t reach consensus on how to interpret them in case of cross-carrier operation, i.e., ue-SpecificUL-DL-Assignment and bwp-DiffNumerology / bwp-SameNumerology.

Conclusion
· Regarding the interpretation of UE capabilities in case of cross-carrier operation, RAN1 clarifies that support of the following UE capability is based on the support of this capability for the band of the scheduled/triggered/indicated cell only.

· aperiodicTRS
· beamSwitchTiming

· Regarding the interpretation of UE capabilities in case of cross-carrier operation, RAN1 clarifies that support of the following UE capability is based on both the support of this capability for the band of the scheduled/triggered/indicated cell and the support of this capability for the band of the scheduling/triggering/indicating cell.

· crossCarrierScheduling-SameSCS

During RAN#89e meeting, one discussion paper was submitted to clarify this ambiguity issue for the remaining Rel-15/Rel-16 UE features. Based on the discussion, it was concluded that the discussion on this issue should take place in RAN1.

RP-201768
Discussion on NR UE Features                                     ZTE, Sanechips 

handled in email discussion [89E][15][UE_features]

conclusion: The discussion of this topic should take place within RAN1. No further discussion will take place in RAN#89e.
In this section, we discuss the remaining issues of Rel-16 NR UE feature, focusing on the ambiguity issues in case of cross-carrier operation. Our analysis on the ambiguity issue for remaining Rel-15 UE features can be found in our companion tdoc R1-2007722.

As also summarized in the moderator’s summary, basically, there are the following three different interpretations to interpret the UE capabilities with such ambiguity issue. In the following discussion, we use the Interpretation1, Interpretation2 and Interpretation3 to clarify this ambiguity issue.

Interpretation1: Support of this UE capability is based on the support of this capability for the band of the scheduled/triggered/indicated cell only.

Interpretation2: Support of this UE capability is based on the support of this capability for the band of the scheduling/triggering/indicating cell only.

Interpretation3: Support of this UE capability is based on the support of this capability for both the band of the scheduled/triggered/indicated cell and the band of the scheduling/triggering/indicating cell.

For FG16-2a-2, 16-2a-3, 16-2b-2, 16-2b-3, 16-2b-3a, 16-2b-4 and 16-2b-5, all of them of related to MTRP PDSCH operation, which is mainly related to the PDSCH carrier. Thus, Interpretation#1 is the better interpretation.

Proposal: Regarding the interpretation of UE capabilities in case of cross-carrier operation, RAN1 clarifies that support of the following UE capability is based on the support of this capability for the band of the scheduled/triggered/indicated cell only.
· FG16-2a-2, 16-2a-3, 16-2b-2, 16-2b-3, 16-2b-3a, 16-2b-4 and 16-2b-5

16-2a-2
Out-of-order operation for DL
1. Support out-of-order operation for PDCCH to PDSCH

2. Support out-of-order operation for PDSCH to HARQ-ACK
16-2a-3
Out-of-order operation for UL
1. Support out-of-order operation for PDCCH to PUSCH
16-2b-2
Single-DCI based FDMSchemeA
Support of single-DCI based FDMSchemeA

16-2b-3
Single-DCI based FDMSchemeB
Support of single-DCI based FDMSchemeB

16-2b-3a

Single-DCI based FDMSchemeB CW soft combining

1. For FDMSchemeB, Support CW soft combining that UE can support

16-2b-4

Single-DCI based TDMSchemeA

3. Support of single-DCI based TDMSchemeA

4. Supported maximum TBS size for TDMSchemeA

16-2b-5

Single-DCI based inter-slot TDM

1. Support of single-DCI based inter-slot TDM

2. Support of RepNumR16 in PDSCH-TimeDomainResourceAllocation and the maximum value of RepNumR16 

3. Supported maximum TBS size 

4.  Maximum number of TCI states



	Ericsson [7]
	RAN1 discussed the interpretation of some Rel-15 UE features in case of cross-carrier operation (e.g. see LS in R1-2007334). It was mentioned in RP-201768 that this issue also needs to be discussed for some Rel-16 UE features and proposes to agree on the interpretation applicable for each feature for which such issue arises.

· Interpretation1: Support of this UE capability is based on the support of this capability for the band of the scheduled/triggered/indicated cell only.

· Interpretation2: Support of this UE capability is based on the support of this capability for the band of the scheduling/triggering/indicating cell only.

· Interpretation3: Support of this UE capability is based on the support of this capability for both the band of the scheduled/triggered/indicated cell and the band of the scheduling/triggering/indicating cell.

Below table summarizes our view on the features identified in RP-201768. 

For the mTRP UE features, using Multi-DCI Multi-TRP as an example, CORESETPoolIndex will be configured in the scheduling cell.  But the UE would have to support the Multi-DCI feature in the scheduled cell also in order to receive the multiple PDSCHs. So, interpretation 3 would be suitable for Multi-TRP features.

eMIMO

16-2a-2
Out-of-order operation for DL 

16-2a-3
Out-of-order operation for UL

16-2b-2
Single-DCI based FDMSchemeA

16-2b-3
Single-DCI based FDMSchemeB

16-2b-3a
Single-DCI based FDMSchemeB CW soft combining

16-2b-4
Single-DCI based TDMSchemeA

16-2b-5
Single-DCI based inter-slot TDM
Interpretation 3




3 Issues for discussion during the preparation phase

After review of contributions submitted to RAN1 #103-e in this agenda item, the following topics have been identified by the moderator as candidates for discussion/approval during RAN1 #103-e. Companies are invited to express their views in the tables below whether these topics should be discussed during RAN1 #103-e. These items are in addition to the following items which are still FFS from RAN1 #102-e.
· FG 16-1a-1: resolve FFS

· FG 16-1g: resolve FFS

· FG 16-2a: how the network will interpret the signaled maximum number of CORESETs in components (1) and (2) (i.e., candidate value 5 for component (1) and candidate value 3 for component (2)) of FG 16-2a, e.g., when CORESET #0 is not configured

· FG 16-5c-2: resolve the FFS

· Ambiguity issue in case of cross-carrier operation (RP-201768, R1-2007739, R1-2008639)

FG 16-2a-3: whether to update the note (R1-2008639)

	Company
	Comments/Questions/Suggestions

	ZTE
	Suggest following change to make MTRP with DCI 0_0 work: 
Independent close loop power control is assumed for same closed loop index across PUSCHs associated with different CORESETPoolIndex values by a UE indicating the support of this feature

	Apple
	We are fine to discuss the note. But in our view, it is not only related to the PUSCH OOO operation, it is, more importantly, related how UE can reuse the CA architecture to support MDCI MTRP

We are fine to address the concern from infra-vendor, provided that we are provided with flexibility to use CA architecture to support MDCI MTRP without the need to be mandated to change CLPC 

	Nokia, NSB
	It is OK to clarify that the note is about out-of-order PUSCH, but the newly proposed sentence is unnecessary, and it goes beyond the scope of a note in a UE capability definition, which should not be used to define UE behavior. 

	Samsung
	Okay to discuss the note.

	OPPO
	Support the clarification from Ericsson. 

	QC
	Ok to discuss. At least, it should be clarified that the note is only applicable to the case that TPC accumulation is enabled.

	Intel
	Support proposal from Ericsson - this clarification improves NW flexibility without any impact to the UE

	HW
	Support the clarification from Ericsson


FGs 16-2b-3 and 16-2b-4: whether to update the note (R1-2008146, R1-2008614)

	Company
	Comments/Questions/Suggestions

	ZTE
	Support update in R1-2008146

	Apple
	We are fine to discuss the note

We prefer to proposal from Qualcomm in R1-2008614, for NBC issue that we prefer to separate Rel-15 and Rel-16 UE capability

	Nokia, NSB
	We do not see a need to discuss update to the note.

	Samsung
	Discussion is necessary to have aligned view on the relationship between FG 5-11/-13 and FDMSchemeB/TDMSchemeA.

	OPPO
	Support to discuss it

	QC
	Support to discuss. 

	Intel
	Agree, some resolution is needed here. May be R1-2008146 is slightly preferable as it is less restrictive than R1-2008614  

	HW
	Support to discuss it. Note that we have the same discussion point in “Summary on NR UE features for others. R1-2008545” for this issue. It may be better to be done in MIMO here.  


FG 16-3a-4: whether to update the component description and consequence if feature is not supported (R1-2008737)

	Company
	Comments/Questions/Suggestions

	ZTE
	Okay to clarify it. It can also be revised directly in RAN2.

	Apple
	We are fine to discuss the proposal from Nokia to align with 38.214

	Nokia, NSB
	As proponents, we support the clarification. Given this is a RAN1 FG, it is our understanding that it is better to agree on the terminology to be used in RAN1 first.

	Samsung
	Okay

	OPPO
	Support to discuss it 

	QC
	Original wording is preferred as it is clearer. If the intention is to align with description in 214 spec, the description should be 
16-3a-4
CBSR
1) CBSR with amplitude subset restriction
16-3a

Yes
N/A
Only CBSR without amplitude subset restriction is supported by the UE
Not support amplitude subset restriction or not support codepoint 01 and 10 in Table 5.2.2.2.5-6 of TS 38.214
Per Band

N/A

N/A

Optional with capability signaling



	Intel
	Agree alignment is needed

	HW
	We are open to discuss. 


FG 16-8: whether to change the note (R1-2008614)

	Company
	Comments/Questions/Suggestions

	ZTE 
	Fine to revise the note.

	Apple
	We are fine to revise the note

	Nokia, NSB
	We are fine to revise the note

	Samsung
	Okay

	OPPO
	Fine with the revision

	QC
	Support

	Intel
	Support proposal

	HW
	Support the revision


4 Conclusion

Email discussion [103-e-Prep-NR-UEFeature-eMIMO] during the preparation phase of RAN1 #103-e concluded with the following:
[103-e-NR-UEFeatures-eMIMO-01] Email discussion/approval for remaining issues on UE features for NR MIMO enhancements, till 10/30 – Ralf (AT&T)

· FG 16-1a-1: resolve FFS

· FG 16-1g: resolve FFS

· FG 16-2a: how the network will interpret the signaled maximum number of CORESETs in components (1) and (2) (i.e., candidate value 5 for component (1) and candidate value 3 for component (2)) of FG 16-2a, e.g., when CORESET #0 is not configured

· FG 16-5c-2: resolve the FFS

· Ambiguity issue in case of cross-carrier operation (RP-201768, R1-2007739, R1-2008639)

· FG 16-2a-3: whether to update the note (R1-2008639)

· FGs 16-2b-3 and 16-2b-4: whether to update the note (R1-2008146, R1-2008614)

· FG 16-3a-4: whether to update the component description and consequence if feature is not supported (R1-2008737)

· FG 16-8: whether to change the note (R1-2008614)
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