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1. Introduction
In this contribution, we discuss remaining issues for SRS enhancement for 8TX UL transmission and M-TRP CJT in Rel-18 MIMO.  

2. Discussion
2.1 Downgrading configuration for AS SRS for 8Tx-capable UE
For UE supporting 8Tx UL transmission, we believe it will support at least t8r8 configuration for antenna switching, which is already captured in the specification. A potential remaining issue could be whether/how to consider downgrading configuration for such UE, and how the specification should describe if this needs to be explicitly considered. 

In Rel-16, FG 14-4 was introduced as an outcome of TEI discussions. This is to allow UE to support lower number of Rx ports for antenna switching SRS transmission. This can reduce the number of SRS transmissions for DL CSI acquisition with the cost of reduced Rx ports to be considered. 

	14-4
	SRS Tx switch with allowing downgrading configuration
	1)	Support SRS Tx port switch
	2-55
	supportedSRS-TxPortSwitch-v1610
	BandParameters-v1610
	n/a
	n/a
	Agreement:
- Rel-16 UE capability design for SRS antenna switching in conjunction with the existing Rel-15 UE capability should allow UE to indicate support of one of the following combinations
o{t1r1, t1r2}
o{t1r1, t1r2, t1r4}
o{t1r1, t1r2, t2r2, t2r4}
o{t1r1, t2r2}
o{t1r1, t2r2, t4r4}
o{t1r1, t1r2, t2r2, t1r4, t2r4}

Note: Detailed signaling design is up to RAN2
	Optional with capability signalling

Component 1: Candidate value set:
{
o{t1r1, t1r2}
o{t1r1, t1r2, t1r4}
o{t1r1, t1r2, t2r2, t2r4}
o{t1r1, t2r2}
o{t1r1, t2r2, t4r4}
o{t1r1, t1r2, t2r2, t1r4, t2r4}
}

Component2: Candidate value set: {yes, no}

Component 3: Candidate value set: {yes, no}



As written above, for UE supporting the same max. number of ports between Tx and Rx, the only combinations considered would be the ones with the same (but smaller) number of ports for Tx and Rx. For example, UE supporting t2r2 does not support t1r2 even if it reports Rel-16 FG 14-4. We think this makes technical sense considering that antenna switching based on different number of ports between Tx and Rx will require “Tx chain switching among antennas in time domain”, in which some implementation problems (e.g., insertion loss impacting on max. transmit power) would exist. 

Rel-17 also extends this concept for UE supporting up to 4 Tx ports and up to 8 Rx ports as follows (FG 23-8-3). It basically follows the same structure as for Rel-15/-16 antenna switching SRS capabilities. One difference is the method to report combinations of downgrading configuration supported, for which Rel-17 capability FG 23-8-3 supports bitmap-based reporting. 
	23-8-3
	SRS Antenna switching for >4Rx
	1. Support of SRS antenna switching xTyR with y>4

2. Report the entry number of the first-listed band with UL in the band combination that affects this DL

3. Report the entry number of the first-listed band with UL in the band combination that switches together with this UL
	2-55
	srs-AntennaSwitchingBeyond4RX-r17
{
supportedSRS-TxPortSwitchBeyond4Rx-r17,
entryNumberAffectBeyond4Rx-r17,
entryNumberSwitchBeyond4Rx-r17
}
	BandParameters-v1710
	n/a
	n/a
	n/a
	Component 1 candidate values: a combination from the set {t1r1, t2r2, t1r2, t4r4, t2r4, t1r4, t2r6, t1r6, t4r8, t2r8, t1r8}
Note: For any indicated value, x shall be equal to or smaller than the one associated with the largest y

Component 2 candidate values: {1 to 32}

Component 3 candidate values: {1 to 32}

Component 2 and Component 3 are optional. If reported, the reported values for component 2 and component 3 are not valid for the same values of xTyR in component 1 reported with Rel-15/16 UE capability reporting
	Optional with capability signalling



For UE supporting 8Tx, from signaling perspective, any combination with Tx/Rx ports smaller than 8 (with the constraint that Tx ports should not be more than Rx ports) can be considered on top of t8r8. To enable 8Tx UE to report, the following alternatives can be considered:
· Alt-1: Reuse FG 14-4 for reporting the supported downgrading configurations for 8Tx UL capable UE
· Alt-2: Reuse FG 23-8-3 for reporting the supported downgrading configurations for 8Tx UL capable UE
· Alt-3: Let a component of FG 40-5-4 report the supported downgrading configurations for 8Tx UL capable UE

Among the three alternatives above, we think Alt-3 seems to be a bit more preferred, based on the following reasons:
· For Alt-1, because this FG was introduced for Rel-16 UE, it may not be proper to impose this FG another implication depending on later-introduced UE capability (i.e., 8Tx UL here). This aspect may also be valid for Alt-2. 
· For Alt-2, although this FG can report t6r6 (unlike Alt-1), the bitmap-based reporting may be too flexible with reporting overhead, and thus not necessary. If we follow the logic based on the yellow parts in FG 14-4 (which we think seems to be straightforward), the needed combinations seem to be {t1r1, t2r2, t4r4} only, on top of t8r8. Assuming this FG will be per-BC reporting, it is better to reduce the number of bits in our view. 
· Based on above, Alt-3 seems to be the cleanest solution in our view. Details of the component may depend on what exact configuration(s) UE want to consider. For example, if companies agree that all the 8Tx UL capable UEs should support either t8r8 only or all of {t1r1, t2r2, t4r4, t8r8}, the number of bits required should be just one. Meanwhile, if there is a company who want to have some flexibilities (e.g., support only a subset of {t1r1, t2r2, t4r4, t8r8}), a similar approach to what Rel-17 FG 23-8-3 defines (i.e., bitmap-based reporting) will be straightforward. 

Based on above, we have the following proposal:

Proposal 1
· Support to report downgrading configuration(s) for antenna switching SRS, via FG for 8Tx SRS with antenna switching usage
· Supported configuration(s) can be: {t1r1, t2r2, t4r4} on top of basic configuration t8r8
· Details can be left to UE feature session


3. Conclusion
In this contribution, we discussed remaining issues for SRS enhancement for 8TX UL transmission and M-TRP CJT in Rel-18 MIMO. Based on the discussion, we made following proposals.

Proposal 1
· Support to report downgrading configuration(s) for antenna switching SRS, via FG for 8Tx SRS with antenna switching usage
· Supported configuration(s) can be: {t1r1, t2r2, t4r4} on top of basic configuration t8r8
· Details can be left to UE feature session
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