	
3GPP TSG RAN WG1#113			R1-2305489
Incheon, Korea, May 22nd – May 26th, 2023

[bookmark: Source]Agenda item:	5
Source: 	Samsung
Title: 	Discussion on RAN4 LS on the UE SRS IL imbalance issue
[bookmark: DocumentFor]Document for:	Discussion and Decision

Introduction
From RAN4, the following request on SRS insertion loss (IL) imbalance was sent into RAN1 [1]:
	ACTION: 	RAN4 respectfully ask RAN1 to consider above issue with, but not limited to the three resolutions listed in the Annex for their future study.   
Annex for information
1. Enable UE report on the actual IL imbalance for each diversity branch used for SRS so network can use this information for AS-SRS based channel estimation accuracy improvement where the granularity of such report can be per SRS resource and either static or dynamic.
2. Utilize PCMAX, f, c via PHR type 3, where power imbalances across antenna ports are derived by comparing the maximum configured power of main branch to those of diversity branches, where such report is per transmission occasion per SRS (only a report of a single SRS resource is transmitted per transmission occasion).
3. Define UE measurements of downlink channels which are reported in order to assist the network in determining the difference between the UE insertion losses for two given antenna ports, where the network also does its own measurements of SRS channels.
4. RAN4 does not preclude other options.
The above alternatives are considered from Release 18 onwards and for 8Rx capable UE’s, and possible applicability UE’s supporting 2RX or 4RX is FFS.



Discussion

In the previous RAN1 meeting, there was initial discussion on RAN4 LS on SRS IL imbalance. We tried to approach this issue carefully because possible solutions can require the RAN1 specification impact. Therefore, before enhancing any functionality for SRS antenna switching (e.g. UE reporting, type3 PHR), we should check whether there are practical issues and clear benefits or not. 
First, in implementation perspective, it is possible that the SRS IL imbalance can occur if one PA based antenna switching is conducted. However, we couldn’t check meaningful performance degradation on SRS IL imbalance practically. In addition, if SRS transmission power does not reach to maximum power, the SRS IL imbalance issue does not occur or impact from SRS IL imbalance is marginal according to UE implementation. 
Observation 1: The practical performance loss could not be observed. 

For the simulation result, companies evaluated the downlink throughput performance to check the effects of SRS IL imbalance. Depending on the assumption of SRS IL imbalance, they show conflicting results as to whether SRS IL imbalance affects performance or not. In our understanding, because SRS antenna switching is to exploit channel reciprocity for DL CSI acquisition, both DL and UL insertion loss should be considered. Therefore, the simulation result considering both DL and UL insertion seems more practical. In the simulation result with consideration for both DL and UL insertion loss, the performance on SRS IL imbalance is not degraded or marginally degraded.
According to the above, we don’t think SRS IL imbalance could effect on the system practically. Therefore, any enhancement to resolve SRS IL imbalance issue is not necessary. 

Proposal 1: In RAN1 perspective, any enhancement to resolve SRS IL imbalance issue is not necessary.

Conclusion
[bookmark: _GoBack]In this contribution, the following observation and proposal are made: 

Observation 1: The practical performance loss could not be observed. 
Proposal 1: In RAN1 perspective, any enhancement to resolve SRS IL imbalance issue is not necessary.
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