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[bookmark: _Ref129681832]In previous RAN1 meetings, the Rel-17 NR FeMIMO UE features were discussed. After the RAN1#106bis-e meeting, an updated list of RAN1 UE features for Rel-17 NR, including FeMIMO, was provided and endorsed in R1-2110587 [1]. In RAN1#107-e meeting, some of the rows on FeMIMO UE features were further discussed and a set of agreements were achieved in R1-2111807 [2]. In this contribution, we discuss several issues on UE features for NR FeMIMO.

Discussions on UE Features for NR FeMIMO
Rows relevant to Rel-17 M-TRP
Some of the rows for UE features are relevant to Rel-17 M-TRP designs. A general question is whether the rows depend on Rel-16 M-TRP features, and if yes, in which ways and how to capture the dependency in the column for “Prerequisite feature groups”. 
For example, for the inter-cell M-TRP row with FG 23-4, it relies on M-DCI, and then a question is whether 3GPP should add Rel-16 M-DCI based M-TRP FG 16-2a as specified in TS 38.822 as the prerequisite for Rel-17 inter-cell M-TRP. FG 16-2a is specified as
	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



To adopt the dependency on Rel-16 FG 16-2a generally seems to be a reasonable design, given the FeMIMO WID:
1. Enhancement on the support for multi-TRP deployment, targeting both FR1 and FR2:
0. Identify and specify QCL/TCI-related enhancements to enable inter-cell multi-TRP operations, assuming multi-DCI based multi-PDSCH reception

Alternatively, to allow more flexibility, 3GPP may decide to make the Rel-17 features separate from the Rel-16 ones. For the inter-cell M-TRP example, dependency on FG 16-2a implies that the Rel-17 inter-cell M-TRP has to support “fully/partially overlapping PDSCHs in time and non-overlapping in frequency”, and the UE does not have the option to support only inter-cell M-TRP multi-PUSCH or some other Rel-17 features without supporting multi-PDSCH. This could be considered as limiting in some scenarios. If that is the case, then 3GPP may not require FG 23-4 to depend on FG 16-2a for more flexibility.
Therefore, we can see that more discussions are useful to address the Rel-17 M-TRP dependency on Rel-16 M-TRP FGs.
Proposal 1: Discuss whether the Rel-17 M-TRP FGs depend on Rel-16 M-TRP FGs, and if yes, discuss how to capture the dependency in the column for “Prerequisite feature groups”.

Rows agreed in endorsed R1-2111807
Some rows agreed in the endorsed R1-2111807 [2] had yellow background, meaning that they were agreed but still pending further agreement in related agenda items. A few of them can be updated based on new agreements in related agenda items in RAN1#107-e meeting.
Regarding the following FG: 
	23. NR_FeMIMO
	23-8-7
	Start RB location hopping for partial frequency SRS
	Support of start RB location hopping in partial [(RB level)] frequency SRS transmission [across different SRS frequency hopping periods for periodic/semi-persistent SRS]



For this FG, the yellow highlighted covered P/SP SRS. In RAN1#107-e meeting, we had the following new agreement:
Agreement
For aperiodic SRS, support same start RB location hopping approach as for P/SP SRS if there are multiple frequency hopping period in the slot
Then this feature can be updated to include AP SRS. Note that whether to support this feature for non-hopping SRS is yet to be decided.
Proposal 2: Update FG 23-8-7 as “Support of start RB location hopping in partial [(RB level)] frequency SRS transmission [across different SRS frequency hopping periods for periodic/semi-persistent SRS] and across multiple frequency hopping periods in the slot for aperiodic SRS”.

Rows discussed but not agreed in endorsed R1-2111807
Some rows in the endorsed R1-2111807 [2] were discussed in RAN1#107-e meeting but no agreement was made. We can continue the discussion in the next meeting. 
Regarding the following FG: 
	23. NR_FeMIMO
	23-8-1
	SRS triggering offset enhancement
	Support of The max number of available slots for determining aperiodic SRS location based on available slot



There are two different interpretations for the intention of this FG:
· One is for the UE to report whether to support the Rel-17 available slot offset or not, and if supported, the UE will support any (and all) of 0, 1, 2, 3, or 4 available slot offset values according to gNB configuration, where 0 corresponds to the legacy behavior. 
· The other is for the UE to report the supported maximum number of available slot offsets, where the reported number could be one of 0, 1, 2, 3, or 4, where 0 corresponds to the case the UE does not support the Rel-17 feature of available slot offset. If the one number reported by the UE is, say, 2, the UE will support any of 0, 1, or 2 available slot offset values according to gNB configuration, but the gNB is not allowed to configure 3 or 4 available slot offset values as it exceeds the UE reported capability.
It seems that the second intention provides finer granularity of UE capability and hence more flexibility to UE implementation but does not add much complexity. Therefore, we suggest adopting the second intention. This finer granularity of UE capability has not been discussed in the SRS agenda item, so a new agreement is needed. Also in the last meeting, some companies pointed out that the description is not too clear. A better description is thus suggested below.
Proposal 3: Adopt FG 23-8-1 as “The max number of available slots offsets for determining aperiodic SRS location that can be configured for the UE”.

Conclusions
In this contribution, we discussed UE features for NR FeMIMO. We proposed the following: 
Proposal 1: Discuss whether the Rel-17 M-TRP FGs depend on Rel-16 M-TRP FGs, and if yes, discuss how to capture the dependency in the column for “Prerequisite feature groups”.
Proposal 2: Update FG 23-8-7 as “Support of start RB location hopping in partial [(RB level)] frequency SRS transmission [across different SRS frequency hopping periods for periodic/semi-persistent SRS] and across multiple frequency hopping periods in the slot for aperiodic SRS”.
Proposal 3: Adopt FG 23-8-1 as “The max number of available slots offsets for determining aperiodic SRS location that can be configured for the UE”.
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