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1 Introduction
Rel-18 RF FR1 enhancements WI has been discussed [1]. One of the objectives in the WI is introduction of 8Rx requirements. RAN#98 approved a revised WID [2] to include n79 as a target band for 8Rx, and RAN#100 approved a revised WID [3] to clarify CA/DC requirements are in the scope and that SRS antenna switching for t4r8 starts from RAN4#108. In previous meetings, related WFs were approved in [4][5][6][7][8][9][10]. In last meeting, a draft CR for single carrier 8Rx was endorsed. This paper provides our view on remaining issues on this topic. Our understanding on the status and remaining open issues for 8Rx is summarised in the table below. 
Table 1-1: Summary for status and remaining open issues

	
	
	Status
	Note

	ΔRIB
	TDD
	Fix
	- 4.3 dB for n41
- 4.0 dB for n77/n78/n79

	
	FDD
	Fix
	- 4.5 dB for n7

	ΔTRxSRS for PC3
	1T8R for n41/n77/n78
	Fix
	4.0 dB

	
	2T8R for n41/n77/n78
	Fix
	4.0 dB

	
	1T8R/2T8R for n41/n77/n78
	Fix
	4.5 dB

	
	1T8R for n79
	Fix
	5.5 dB

	
	2T8R for n79
	Fix
	5.5 dB

	
	1T8R/2T8R for n79
	Fix
	6.0 dB

	ΔTRxSRS for other PC
	-
	Fix
	General principle is agreed

	ΔTRxSRS for main branch 
	-
	Fix
	0 dB

	ΔTRxSRS Indication from UE to NW
	-
	Ongoing
	LS to RAN1 was agreed[11].

RAN1#114 had no consensus.

	Release independence
	
	Ongoing
	

	ΔTRxSRS for t4r8
	-
	Ongoing
	-

	8Rx CA requirements
	
	Fix
	


2 Discussion
Firstly, we describe our view on some issues captured in last meeting WF [10].
	Issue 1-1-1: ΔTRxSRS for 4Tx/8Rx for PC3

· Proposals

· Proposals from companies’ contributions are summarised in the below table:
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<Way forward/Agreement> 

Further discuss ΔTRxSRS for 4Tx/8Rx in next meeting

· For t4r8, check if 3.0dB for n41/n77/n78 and 4.5dB for n79 is agreeable in next meeting.
· FFS for t4r8-t2r8, t4r8-t1r8, t4r8-t2r8-t1r8
· For t4r8-t2r8, discuss whether the same value with t2r4-t1r4 can be taken (3.0dB for n41/n77/n78/n79 and 4.5dB for n79).


Discussion:
· For t4r8, based on the discussion in last meeting, majority companies seemed OK to take 3.0dB for n41/n77/n78 and 4.5dB for n79. One company wanted to have more time to check for confirmation. In addition, we think the RF architecture is similar to t2r4 whichΔTRxSRS values are 3.0dB for n41/n77/n78 and 4.5dB for n79. Therefore, we agree the values in the WF.
· For t2r8-t4r8, we think 3.0dB for n41/n77/n78/n79 and 4.5dB for n79 should be a baseline for discussion because the RF architecture of t2r8-t4r8 would be similar to that of t1r4-t2r4. This aspect was pointed out by [12] with the detailed explanation and figures.

· For t1r8-t4r8 and t1r8-t2r8-t4r8, we think this needs consideration on a kind of new architectures because it requires the RF path from one PA to eight different antennas. This case is not included in the already discussed SRS antenna switching patterns. From operator’s perspective, smaller relaxation values would be appreciated to make this feature more useful, but we are open to discuss flexibility to accommodate different UE architectures.
Observation 1: RF architecture of t4r8 is similar to t2r4 whichΔTRxSRS values are 3.0dB for n41/n77/n78 and 4.5dB for n79.
Observation 2: RF architecture of t2r8-t4r8 is similar to t1r4-t2r4 whichΔTRxSRS values are 3.0dB for n41/n77/n78 and 4.5dB for n79.
Proposal 1: For ΔTRxSRS for t4r8, take 3.0dB for n41/n77/n78 and 4.5dB for n79.
Proposal 2: For ΔTRxSRS for t2r8-t4r8, take 3.0dB for n41/n77/n78 and 4.5dB for n7.
	Issue 4-1-1: Which release 8Rx can be release independent from.
· Proposals

· Option 1: Rel-15 (docomo, Ericsson)

· Option 2: Rel-16 (OPPO, Qualcomm)

· Option 3: Rel-17 (ZTE, Huawei)
· Option 4: Other proposals and observations.
· For 8Rx with AS-SRS, the release independence should depend on the release where the corresponding SRS-AS capability was introduced (docomo, Qualcomm, Ericsson)
· It appears unnecessary to specifically distinguish 8Rx with different AS-SRS capabilities for different releases in TS 38.307, the applicable AS-SRS capability is associated with which release it was introduced in RAN1 (Samsung)

· It is not necessary to combine 8Rx release independent issue together with the antenna switching IE, since 8Rx and SRS antenna switching are separate capabilities, and 8Rx UE can choose to support either Rel-15, Rel-16, or Rel-17 SRS antenna switching via corresponding capabilities (OPPO)

· It is unnecessary to consider two versions based on whether the UE can support xt8r AS-SRS for release independent, since xt8r AS-SRS is essential and indispensable to ensure overall performance for the 8Rx capable UE (Huawei)

<Way forward/Agreement>
FFS whether 8Rx can be release independent from Rel-15 or Rel-16 or Rel-17.




Discussion:

· In our understanding, release independence from Rel-15 is feasible if the UE does not support SRS antenna switching which was introduced after Rel-15:

· For release independent, our understanding is that if a feature can be functionally supported by Rel-X RAN1/2 specification, then the feature can be release independent from Rel-X even if RAN4 specification specify the related requirements from Rel-Y(Y>X).

· Therefore, pure 8Rx feature, where UE implements 8Rx antennas and meet REFSENS requirements considering ΔRIB for 8Rx should be feasible from Rel-15 specification. 

· We understand that some enhanced 8Rx related features such as SRS antenna switching with beyond 4Rx indicated by srs-AntennaSwitchingBeyond4RX-r17 was introduced in Rel-17. If UE implements 8Rx with enabling such features, the UE would be compliant with Rel-17. But it does not prevent a pure 8Rx feature from being release-independent from Rel-15. 

· For which release should be considered for each SRS-AS pattern, if we understand correctly, SRS-AS was firstly introduced in Rel-15 up to 4Rx (srs-TxSwitch), some new SRS-AS patterns up to 4Rx was introduced in Rel-16 (srs-TxSwitch-v1610), and SRS-AS patterns up to 8Rx was introduced in Rel-17 (srs-AntennaSwitchingBeyond4RX-r17). Therefore, UE supporting srs-TxSwitch-v1610 should be compliant with Rel-16 or later, and UE supporting srs-AntennaSwitchingBeyond4RX-r17 should be compliant with Rel-17 or later. 
· Meanwhile, in last meeting, multiple companies suggests that it is not necessary to combine 8Rx release independent issue together with the antenna switching capability. It is fine to us. We understand when UE supports 8Rx being compliant with Rel-X, UE can choose Rel-15/16/17 SRS antenna switching patterns based on the supported release by the UE (Rel-X). Thus, we modify our proposal to just propose the applicable release. 
· As we discussed above, from a functional perspective, we think Rel-15 can be a choice, but some companies have concerns due to product implementation perspective even though 8Rx is an optional feature. To move forward, we can compromise from Rel-16, but not from Rel-l7.
Proposal 3: 8Rx can be release independent from Rel-16.
Discussion on ΔTRxSRS indication from UE to NW
· RAN4#106 sent a LS to RAN1 [11]. Previous RAN1 meetings had been discussing this topic, but RAN4 had not yet receive any feedbacks from RAN1.
· Meanwhile, there were some proposals for clarification in previous RAN4 meetings. 

· One thing is applicability of the method to 2Rx/4Rx for which provided related proposals. Our view is generally supportive of applying the method to 2Rx/4Rx as well if it is introduced to 8Rx while study on expected performance gain is beneficial. 

· Another thing is clarification on UE behaviour in terms of power per port during SRS transmission, which is pointed out by [13]. Our understanding on this issue is that how NW utilizes the reported IL imbalance is different depending on actual UE behaviour, i.e., whether UE always transmit with power imbalance between antenna ports due to different values of actual ΔTRxSRS (assumption#1), or UE does not always transmit with the power imbalance, i.e., in some cases, UE can compensate the imbalance by itself and transmit without power imbalance between antenna ports (assumption#2). We agree this aspect should be clarified if we introduce this new feature. Based on the discussion in both RAN1 and RAN4, we think there is no clear common assumptions between UEs, and thus it may be needed to consider a solution considering the fact different UE may have different assumptions.
· RAN#114 further discussed the reply LS to RAN4, but, unfortunately, RAN1 did not have consensus. Furthermore, we heard from RAN1 delegates that RAN1 stopped the discussion on  ΔTRxSRS indication from UE to NW in Rel-18. Considering the conclusion, we needs to decide how to conclude this topic from RAN4 perspective.
Observation 3: Applying the method to 2Rx/4Rx should be considered as well if it is introduced to 8Rx and there is expected performance gain.
Observation 4: UE behaviour in terms of power per port during SRS transmission should be clarified before the method of ΔTRxSRS indication is introduced.
Observation 5: RAN4#108-bis should decide whether this feature should be introduced in Rel-18 or stop the discussion in Rel-18.

Discussion on draft CR:
In last meeting, RAN4 endorsed the draft CR to introduce 8Rx feature for single carrier [14]. The intention is to proceed with the discussion with the form of CR toward the targeted completion date Dec. 2023. In this meeting, we further provide a draft CR including both single carrier and CA/DC requirements for 8Rx. We would appreciate if interested companies check the content and give any feedbacks. CR will be updated to capture further agreements such as ΔTRxSRS for 4T8R in RAN4#109 meeting.
3 Conclusion
Here we summarize our proposals: 
Observation 1: RF architecture of t4r8 is similar to t2r4 whichΔTRxSRS values are 3.0dB for n41/n77/n78 and 4.5dB for n79.

Observation 2: RF architecture of t2r8-t4r8 is similar to t1r4-t2r4 whichΔTRxSRS values are 3.0dB for n41/n77/n78 and 4.5dB for n79.

Proposal 1: For ΔTRxSRS for t4r8, take 3.0dB for n41/n77/n78 and 4.5dB for n79.

Proposal 2: For ΔTRxSRS for t2r8-t4r8, take 3.0dB for n41/n77/n78 and 4.5dB for n7.

Proposal 3: 8Rx can be release independent from Rel-16.

Observation 3: Applying the method to 2Rx/4Rx should be considered as well if it is introduced to 8Rx and there is expected performance gain.
Observation 4: UE behaviour in terms of power per port during SRS transmission should be clarified before the method of ΔTRxSRS indication is introduced.

Observation 5: RAN4#108-bis should decide whether this feature should be introduced in Rel-18 or stop the discussion in Rel-18.
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