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1. Introduction
In RAN4#106-e meeting, LS R4-2303519 [1] was sent to RAN1 with following action:
	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: 
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.


This document contains summary of the company’s contributions and FL proposals. Any additional inputs from any company can also be provided in this document.
2. Discussion
SRS antenna switching is the key feature to acquire DL CSI for reciprocity-based TDD. However, due to the Tx switching at UE side, the insertion loss (IL) of diversity branch(es) can differ from that of main branch as identified by RAN4. Aforementioned IL imbalance is called SRS IL imbalance, which can be led by RF switch and trace loss difference as shown in Figure 1 [1]. 
[image: ]
Figure 1. Exemplary RF architecture of ‘t1r4’ (left) and ‘t1r8’ (right) UE

Facing SRS IL imbalance, RAN4 has defined a relaxation ∆TRxSRS for 4Rx as a non-ideal factor in PCMAX_L, f, c, the definition of which is attached below. The ongoing RAN4 discussion is considering an even larger ∆TRxSRS for 8Rx. 
	PCMAX_L,f,c = MIN {PEMAX,c– ∆TC,c,  (PPowerClass – ΔPPowerClass) – MAX(MAX(MPRc+∆MPRc, A-MPRc)+ ΔTIB,c + ∆TC,c + ∆TRxSRS, P-MPRc) }
∆TRxSRS is applied during SRS transmission occasions with usage in SRS-ResourceSet set as ‘antennaSwitching’ when 
a)  UE transmits SRS on the second SRS resource in every configured SRS resource set when the SRS-TxSwitch capability is indicated as 't1r2' or 't1r1-t1r2' 
b)  UE transmits SRS on the second, third and fourth SRS resources of the total 4 SRS resources from all configured SRS resource set(s) consisting of one SRS port when the SRS-TxSwitch capability is indicated as 't1r4' or, 't1r4-t2r4' or 't1r1-t1r2-t1r4' or, 't1r1-t1r2-t2r2-t1r4-t2r4' 
c)  UE transmits SRS from the second SRS port pair on the second SRS resource in every configured SRS resource set consisting of two SRS ports when the SRS-TxSwitch capability is indicated as ' t2r4' or ' t1r4-t2r4', or 't1r1-t1r2-t2r2-t2r4' or 't1r1-t1r2-t2r2-t1r4-t2r4', or
d)  UE transmits SRS to a DL-only carrier
The value of ∆TRxSRS is 4.5dB for bands whose FUL_high is higher than the FUL_low of n79 and 3 dB for bands whose FUL_high is lower than the FUL_low of n79 when the device is capable of power class 3 or power class 5 or power class 1.5 in the band, or when the device is capable of power class 2 in the band and ΔPPowerClass = 3 dB, or when UE indicating txDiversity-r16..  
The value of ∆TRxSRS is 7.5dB for bands whose FUL_high is higher than the FUL_low of n79 and 6 dB for bands whose FUL_high is lower than the FUL_low of n79 during SRS transmission occasions with configured SRS resources consisting of one SRS port when the device is capable of power class 2 in the band and ΔPPowerClass = 0 dB and not indicating txDiversity-r16.
For other SRS transmissions ∆TRxSRS is zero;


However, the defined relaxation only describes the tolerance for SRS IL imbalance, which means the potential performance degradation caused by SRS IL imbalance as shown in [2-7] is not mitigated.
Specifically, companies’ simulation results on the impact of SRS IL imbalance are attached and summarized as below:
	From Ericsson [2]:
[image: ][image: ]
[bookmark: _Ref135042399]Figure 1	Mean and cell-edge SU-MIMO user throughput with/without SRS IL imbalance. Here, the round, square, and diamond markers correspond to 20%, 50%, and 70% resource utilization, respectively.
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[bookmark: _Ref135042406]Figure 2	Mean and cell-edge MU-MIMO user throughput with/without SRS IL imbalance. Here, the round, square, and diamond markers correspond to 20%, 50%, and 70% resource utilization, respectively.
We note from the above figures that SRS IL imbalance, without reporting/compensation, results in a non-negligible performance loss for both SU-MIMO and MU-MIMO.



	From Huawei, HiSilicon [3]:
[image: ]
Figure 1. Throughput evaluation for SRS IL imbalance
According to the simulation results shown in Figure 1, it can be observed that the inaccurate CSI at gNB side incurred by SRS IL imbalance significantly degrades the overall system performance, which is up to 10%.



	From InterDigital [4]:
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[bookmark: _Ref134706184]Figure 1 CDF of user throughput with different power imbalance cases
Figure 1 shows that even a slight power imbalance of 0.5 dB can degrade the throughput performance due to the precoding calculation errors. The throughput performance further degrades significantly as the power imbalance increases.



	From MediaTek [5]:
Figure 1: Average cell UPT vs reference (%)
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	From Qualcomm [6]:
Table 1 8RX RANK4/RANK2 CDL-C Throughput with and without reporting SRS IL
[image: ]
One can see that especially for 8RX RANK4, the throughput drops a lot if ΔTRxSRS value per each SRS branch is not reported to the network. 



	From vivo [7]:
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Figure 1. Throughput evaluation for SRS IL imbalance
In Figure 1, for 1T8R and 1T4R, it’s observed that SRS IL imbalance would bring about 1dB throughput performance loss compared with the case of no SRS IL imbalance.


It can be observed from most companies’ result that the existence of SRS IL imbalance will cause non-negligible performance degradation, especially under MU-MIMO and/or high-rank scenario. However, OPPO’s result attached only shows negligible impact of SRS IL imbalance:
	From OPPO [8]:
[image: ][image: ]
	DL THP
	cell average (bps/Hz)
 ILI OFF
	cell average (bps/Hz)
 ILI ON
	cell edge (bps/Hz)
 ILI OFF
	cell edge (bps/Hz)
 ILI ON
	Average loss
	Edge loss

	1T8R
	17.87
	17.65
	7.23
	7.08
	-1.2%
	-2.0%


From the results, it can be observed that SRS IL imbalance has no impact to downlink transmission with low rank, and the loss is also negligible with high rank. 


In terms of whether directly/indirectly reporting the SRS IL imbalance is beneficial, companies’ view in last meeting are further updated as below:


	Support/fine
	Open
	Concern

	NTT DOCOMO, ZTE, Nokia, Nokia Shanghai Bell, Qualcomm, Intel, CMCC, Ericsson, InterDigital, Huawei, HiSilicon (11)
	
	Vivo, Apple, OPPO， MTK, Samsung (5)


Given the diversified assumption companies bury in mind when conducting analysis and simulation, seems some alignment is helpful for reaching potential consensus. FL would like to check companies’ view towards following questions:
Questions
Round1
Q1: Should pre-compensation/self-supplement (i.e., UE boost the SRS transmission power on the diversity branch suffering SRS IL imbalance in a spec-transparent manner) be treated as a “mandatory” implementation?
Q2: Is pre-compensation/self-supplement enough for addressing the SRS IL imbalance issue?
Q3: Is it a common understanding that the DL IL imbalance always exists? If so, can DL IL imbalance always counteract the SRS IL imbalance?
Please companies provide your answers towards above questions.
	Company
	Comment

	Apple
	Q1: It is not whether it is mandatory or not. The question is that AS SRS is widely deployed in the field. Even if we introduce any reporting enhancement, it cannot be deployed for a long time, UE may not be guaranteed if infra-vendor will support it or not and it cannot resolve the channel estimation degradation due to SRS IL loss. 
The question is, if a UE vendor wants to deliver the best performance to the consumer, what is the more proactive way?
FL: Regarding ‘UE may not be guaranteed if infra-vendor will support it or not’, we can simply add some clarification in the spec. (captured by the newly added FFS) if it helps, but the first step maybe to decide whether to report.

Q2: No, pre-compensation cannot fully address the issue when UE is Tx power limited. But the performance impact will only be large enough when imbalance is larger (more than or way more than 3dB). However, having an antenna that has large additional insertion loss is questionable in the first place. 

Q3: The DL IL imbalance cannot always counteract SRS IL imbalance. However, why we only limit the discussion to SRS IL imbalance that implicitly assumes that DL IL imbalance does not exist. 
FL: The reason is this LS itself mainly focus on the SRS IL imbalance. Actually, the comprehensive impact of both SRS IL imbalance and DL IL imbalance can be reported and gNB will consider this as “SRS IL imbalance”.

	NTT DOCOMO
	Q1: To our understanding, it is not mandatory. 
Important point is that even if UE can pre-compensate the Tx power for its diversity branch, there is no way for NW to understand it accurately. The current situation seems like, 1) when UE pre-compensates it, gNB may not assume the precompensation, and/or 2) when UE doesn’t pre-compensate, gNB may assume the pre-compensation. 
Apple’s comment on the status of real deployment cannot be a counter argument in our view. This issue itself leads to such a “less deployed in real field” situation, isn’t it? 
Q2: at least in a power-limited situation, it is not possible to pre-compensate Tx power for diversity antenna. It is not clear whether UE actually implements pre-compensate or not even in case of non-power-limited situation. Given that, compensation itself doesn’t solve the issue discussed now. The problem is uncertainty, not a power limitation itself. 
Q3: No. We rather do not understand what the point of DL is here. For DL, we believe a UE use its Rx chains. For AS SRS, we believe a UE transmits SRS from each antenna ports which share Tx chain. Relationship between chains and antennas is not equivalent at all, is it? 

	QC
	A1: Neither should be considered as mandatory implementation. Specifically, the UE self-compensation is not a viable solution, at least in our views. The UE has limited Tx power budget and it is not beneficial that UE wastes its power to compensate for IL. RAN4 already defined a relaxation ∆TRxSRS for that purpose. In addition, the transmit power is not limited to one carrier but shared across different CCs. It is not wise that UE utilize more transmit power for SRS at the cost of other uplink transmission.
A2: No. Self-compensation can’t be assumed as a solution. Additionally, pre-compensation has some limitation as explained and it can’t address all UE Tx power level, especially near maximum transmit power.  
A3: DL IL imbalance may exist, but it doesn’t counteract the SRS IL imbalance. The main reason of SRS IL is the RFFE switching network that connects the UE transmit chains to all the receive antennas. This RF switching circuitry is only at the transmit side as explained in Figure 1 above. There is no such HW that causes this IL on the receiver side.  


	OPPO
	Q1: Not in our understanding. 
Q2: It could be enough except for power limited UE. But basically, we don’t think the SRS IL imbalance issue is a big issue. 
Q3: DL IL imbalance may always exist, but it is another issue. We can focus on SRS IL imbalance here. 

	Nokia/NSB
	Q1. Based on the current specification, the IL parameter is only changing PCMAX_L, f, c lower limit. Which means that there is specification allowing different SRS TX power per port due to IL. So, we think UE shall boost the TX power to maintain the same TX power across SRS ports. Because different PCMAX_L, f, c will suffer different max power per port, so we expect SRS power headroom need to be clarified to confirm to what level SRS TX can increase. i.e specification update for the clarification including potential UE capability or gNB configuration. 
Q2. In this case, we should lose SRS antenna switching opportunity by reducing the max TX power for SRS. Also, for 8TX, higher IL is assumed e.g. 8 dB, then it may reduce the SRS coverage critically. So, allowing different SRS transmission power should be useful to avoid the critical reduction of SRS coverage. This function need further specification update.
Q3. We don’t think DL imbalance is considered here for counteract SRS IL. For DL, +/- 2dB accuracy requirement for TX power at TAB connector, and UL UE also has tolerance level of +2/-3 dB for TX power. So, normal Tx power accuracy issue has been already stated for both DL and UL. SRS IL is an independent issue. 

	Samsung
	Q1: It is not mandatory. Pre-compensation is depending on UE implementation.
Q2: Pre-compensation can be used for handling imbalance issue. However, whether to be enough to resolve imbalance issue or not is depending on the UE implementation and transmission power level (i.e., maximum power or not). 
Q3: It may not always counteract SRS IL imbalance but, when we consider the purpose of SRS antenna switching (DL CSI acquisition), we should also think about the impact on DL reception. Both SRS IL imbalance and DL IL imbalance can affect on the performance of DL channel estimation. 
FL: The comprehensive impact of both SRS IL imbalance and DL IL imbalance can be reported and gNB will consider this as “SRS IL imbalance”.

	MediaTek
	Q1: The RAN1 spec requires the UE to attempt output power balance on each port, and ΔTxSRS applies to configured max Tx power, but does not state what shall happen at intermediate power levels. So, while it hints at such an approach, it does not seem to be explicitly mandatory in the spec for the UE to boost Tx power to compensate. However, we believe that, in scenarios where the UE can compensate by itself, that is the optimal solution compared to gNB trying to compensate at the receiver, because we believe that channel estimation errors would be amplified by the gNB.
Q2: From our analysis, it seems that UE compensation is the best approach to resolve any issue when the UE has remaining power available. Therefore, on a system level it appears that there is no better solution for relevant use of SRS-based CSI. gNB reporting as a replacement is shown to cause performance degradation.In scenarios where the SRS signal quality is noticeably limited by the IL, our results show that Type 1 CSI reporting is a better solution than gNB reporting of offset values. Therefore, we see no justification to specify a gNB reporting solution.
FL: Companies please consider MediaTek’s simulation.
Q3: Any correlation between the level of DL IL and UL IL would seem to be up to UE implementation. 

	Ericsson
	Apologies for replying in Round 2. We have included our responses in the summary/table below.
Q1: No, pre-compensation is not a mandatory implementation. If it was, then why would there be a need for the relaxation in RAN4 specification? 
While we are certainly in favor of UE implementing such pre-compensation, we believe that there would still be some remaining issues:
· A first issue, as raised by several companies, is that such pre-compensation can be implemented only when UE is not operating close to or at full power. Indeed, if UE is operating in the power-limited region, to mitigate such IL imbalances, it would have to back off in Tx power on the primary SRS port(s) (which reduces SRS coverage) and/or use a larger PA. 
· A second issue, as raised, e.g., by NTT DOCOMO, is that NW cannot know whether UE has pre-compensated for SRS IL imbalances or not, unless it is reported. This means that the NW does not know if it has been provided with full channel knowledge in DL, which creates complications when computing the DL CSI given various MU-MIMO pairing hypotheses in the DL scheduler.
Q2: No, as explained above, pre-compensation cannot mitigate SRS IL imbalance when the UE is operating close to or at full power.
Q3: No, such SRS IL imbalance may not always exist (it depends on UE architecture).  However, we do know from real-world measurements that SRS IL imbalance exist for commercial UEs, which motivates addressing this issue in RAN1.



Round2
Q1: Should pre-compensation/self-supplement (i.e., UE boost the SRS transmission power on the diversity branch suffering SRS IL imbalance in a spec-transparent manner) be treated as a “mandatory” implementation?
Q2: Is pre-compensation/self-supplement enough for addressing the SRS IL imbalance issue?
Q3: Is it a common understanding that the DL IL imbalance always exists? If so, can DL IL imbalance always counteract the SRS IL imbalance?
Companies’ response to above questions are summarized as below:
	
	Yes
	No

	Q1
	Nokia, MediaTek (optimal solution)
	NTT DOCOMO, QC(limited Tx power budget), OPPO, Samsung, Huawei, HiSilicon, Ericsson

	Q2
	MTK (no justification to specify reporting solution)
	Apple (when imbalance is large), NTT DOCOMO, QC, OPPO, Nokia, Samsung (?), Huawei, HiSilicon, Ericsson

	Q3
	
	Apple (cannot always counteract), NTT DOCOMO (don’t need to discuss), QC (cannot always counteract), OPPO (don’t need to discuss), Nokia (don’t need to discuss), Samsung (cannot always counteract), MTK (up to implementation), Huawei, HiSilicon (cannot always counteract), Ericsson


Based on the provided responses and some offline discussions, seems that:
Regarding Q1, multiple companies including some UE vendors think pre-compensation/self-supplement should not be treated as a “mandatory” implementation (for clarification, the ‘mandatory’ here doesn’t means the spec. explicitly specifies something, but only means UE would always conduct this behavior if possible).
Regarding Q2, most companies believe pre-compensation/self-supplement is not enough for addressing the SRS IL imbalance issue, especially under SRS-power-limited scenario.
Regarding Q3, most companies believe the DL IL imbalance cannot always counteract the SRS IL imbalance, while some companies think we don’t need to discuss DL IL imbalance here, both of which lead to the consequence that SRS IL imbalance (or the difference between SRS IL imbalance and DL IL imbalance) does exist.
Considering situation above, FL thinks at least for the following situations recognized by multiple companies, reporting the SRS IL imbalance is needed:
1) For UEs not willing to always conduct pre-compensation/self-supplement;
2) For UEs willing to conduct pre-compensation/self-supplement but the SRS power is limited;
As a result, FL still suggests the group to consider FL Proposal 1 to leave the door open for aforementioned situations.

FL Proposal 1
Support directly/indirectly reporting the SRS IL imbalance to gNB for 8Rx UE as a UE capability.
· FFS: Static, semi-persistent or dynamic reporting
· FFS: Reporting method
· FFS: For 2Rx, 4Rx UE
· FFS: study necessity for clarifying gNB/UE related behavior. 


Round1
Hope above questions can make companies realize each other’s assumption and after that we can continue our constructive discussion on the following proposal. For sure companies are also welcomed to share their opinions now. 
	Company
	Comment

	Apple
	We do not support the proposal, 
· First this solution is too late with too much uncertainty. There is no ensurance that NW will implement and deploy it. Even if it is deployed, it will take at least one or more than one year however AS SRS is widely deployed in the field in Rel-15/Rel-16 NW and even in LTE. Even if specification supports UE report enhancement, as UE vendor, we may not even surely know whether NW will support it or not. Additionally, UE report enhancement cannot resolve the issue of channel estimate degradation. All those issues can be resolved by UE side pre-compensation.  
· However, UE side pre-compensation is not effective when UE is close to be transmit power limited which we do acknowledge. The performance loss is only expected when imbalance is large (more than or way more than 3dB). But we should note that this is the effective composite imbalance considering both the DL and UL. More importantly, no matter how we enhance report, an antenna that is effectively much weaker will cause performance issue. Many times, UE cannot support large number of antennas because putting additional antenna means large imbalance due to cabling loss, etc. We do not want to give impression or later argument point to requiring UE to support more antennas.
· Lastly, the most popular solution of UE capability report cannot solve the problem. UE has Rx selection as we explained before. A static UE capability cannot meet the need of UE dynamic Rx selection. On the other side, more dynamic solution such as PHR enhancement will not be able to finish within limited time and has limited or no benefit based on the 1st and 2nd bullets unless large composite imbalance exists and when UE is transmit power limited. 
FL: The time-domain granularity of reporting can be further discussed.

	NTT DOCOMO
	We support FL proposal 1 in general. It seems 2nd bullet is not necessary now, given we add “as a UE capability”. 
FL: Sorry for bring confusion, “as a UE capability” in the FL Proposal 1 doesn’t means it must be static, it’s just an enabler here, which means the time-domain granularity of reporting can be further discussed.
We are ok not to consider 2/4Rx UEs. It is not our preference, but indeed for them it could be somewhat late, and the impact might be small. However, for 8Tx, we do not buy an argument like “not deployed”. It is unreasonable to argue it for Rel-18 feature. 

	QC
	Support direct reporting of the SRS-IL. We prefer to have a solution for all devices. However, to address concerns from other companies on existing 2/4Rx devices, a starting point is 8Rx device which will encounter much larger SRS-IL than current RF requirement/relaxation.

	OPPO
	We don’t support the proposal. 
· Firstly, as shown in our contribution, we don’t think the SRS IL imbalance is a big issue itself. The performance loss is not significant based on our evaluation (and also some of other companies’).
· The current solutions have significant impact on UE complexity and/or require great standardization effort, and some of the solutions don’t work at all. We think the performance loss is not worth the effort/complexity. 
· The companies’ views on the solutions are very divergent. We don’t think there would be consensus on one of the solutions in limited time.
FL: If companies finally cannot converge on a single solution after FL Proposal 1 is agreed, then it also means the reporting is finally not supported. At least we can give the group a chance to see whether a simple solution can be reached.

	Nokia/NSB
	Support the proposal in general. We are also fine to focus only for 8Rx, but we can easily extend the concept to other UE type if agreeable. 
Also, based on the discussion in Q1-Q3 above, regardless of the introduction of IL reporting, there is ambiguity on UE operation for SRS TX power determination. So, we think some clarification in UE TX power determination and/or PHR procedure. 
FFS: study necessity for clarifying UE SRS power control. 
FL: Captured by the newly added FFS.
Support DOCOMO’s proposal of adding “as UE capability” for minimizing specification impact. Though we are open to other reporting method, considering Rel-18 schedule, it is better to consider simpler option in Rel-18.  

	Samsung
	We don’t support the enhancement. 
First, we couldn’t check practical problem by SRS IL imbalance. Depending on the UE implementation, SRS IL imbalance can occur but it is not critical factor which can degrade performance. So, we think the enhancement is not needed.
Second, in our understanding, the IL imbalance can be also affected by other components of UE. Depending on the UE’s operation, the amount of IL imbalance can be changed. Therefore, the reported value for SRS IL imbalance might not be beneficial. 
FL: The time-domain granularity of reporting including dynamic reporting is the next-step detail.

	MediaTek
	It seems that the rationale for RAN4 sending the LS was based on a performance analysis which was taking no account for potential UE implementation solutions. Based on the new information provided in RAN1, it appears that the actual issue is potentially far smaller than originally indicated, and the best type of solution is different too. As we observe that gNB reporting solutions may result in unnecessarily degraded system performance, and do not being any system level gain, we are not willing to agree to FL Proposal 1. 
We would be open to consider whether the specifications can at least further recommend the UE to attempt to resolve UL imbalance due to IL by itself when it has sufficient remaining Tx power available.



Round2
Please check FL’s conclusion on companies’ view towards questions and some general responses. Further input are welcome.
	Company
	Comment

	MediaTek
	Unfortunately, the FL appears to have been very selective in taking into account our overall comments/answers. 
Regarding Q1, we responded that “from existing spec” it seems not clearly mandatory, as this is how we understood the question. However, we did indicate in a later response that we would be open to further recommend such behaviour. FL has not taken into account that later point.
FL has also not considered the analysis we provided whereby Type 1 CSI seems to be a better option than SRS-based CSI when the UE is power limited.
FL has not taken into account the point that when performance is really degraded is at high SNR when the UE is likely to have remaining power available.
FL has also not taken into account that multiple companies indicated that they don’t see the severity of the issue. 
FL proposal is therefore not acceptable to us.

	vivo
	Sorry for not replying in the 1st round.
Our views are same as in last meeting considering the performance we observed. Additionally, it is not clear does it work in reality, for example, one or more antennas are blocked by hand and on top it due to MPE UE reduces power. Apart from the evaluations results provided so far, if we consider all the real-world aspects into consideration, we don’t think it will provide any gain. If the proposal is for CPE/FWA type of devices, then it is different story.

	OPPO
	As mentioned in the first round, pre-compensation/self-supplement could be enough for power non-limited UE. However, power limited UEs would only be scheduled with low rank in DL, and SRS IL imbalance would not be an issue for low rank transmission. In this case, we think implementation-based solution is sufficient to address the issue raised by RAN4, and the proposal is not needed. 

	Apple
	To make it short, we do not support UE report for SRS IL imbalance. Seems that the discussion and lengthy explanation is useless as the same proposal was kept being proposed. Our suggestion is to stop the discussion now given the obvious fact of no consensus.  

	Ericsson
	We support FL proposal as SRS IL imbalance reporting would inform NW about whether DL CSI is accurate or not. Our preference is dynamic reporting, which would allow UE to pre-compensate and report zero SRS IL imbalance when not power limited and non-zero SRS IL imbalance when power limited. Such solution would also support UEs that does not pre-compensate SRS IL imbalance. Furthermore, since we have observed SRS IL imbalance in commercial UEs, we support such reporting also for 2 Rx and 4 Rx UEs.



3 Conclusion
Status Summary
Thanks all companies for the simulation and constructive discussion.
Among all the simulations provided in this meeting, Ericsson, Huawei, HiSilicon, InterDigital. MediaTek, Qualcomm and vivo (7) shows that the SRS IL imbalance will incur non-negligible performance degradation, while OPPO shows the impact of SRS IL imbalance is negligible.
In terms of whether this SRS IL imbalance can be effectively handled by directly/indirectly reporting, Qualcomm believes “Significant portion of the throughput drop can be avoided when UE indicates the ΔTRxSRS values per each branch and network does respective compensation”, while MediaTek believes “there is no DL performance benefit in the UE reporting SRS offset values and gNB performing compensation of IL compared to the UE performing IL compensation alone”.
Based on this, FL summarized three questions as below:
Q1: Should pre-compensation/self-supplement (i.e., UE boost the SRS transmission power on the diversity branch suffering SRS IL imbalance in a spec-transparent manner) be treated as a “mandatory” implementation?
Q2: Is pre-compensation/self-supplement enough for addressing the SRS IL imbalance issue?
Q3: Is it a common understanding that the DL IL imbalance always exists? If so, can DL IL imbalance always counteract the SRS IL imbalance?
And the companies’ corresponding answer is attached below:
	
	Yes
	No

	Q1
	Nokia, MediaTek (?)(optimal solution)
	NTT DOCOMO, QC(limited Tx power budget), OPPO, Samsung, Huawei, HiSilicon, Ericsson

	Q2
	MTK (no justification to specify reporting solution)
	Apple (when imbalance is large), NTT DOCOMO, QC, OPPO, Nokia, Samsung (?), Huawei, HiSilicon, Ericsson

	Q3
	
	Apple (cannot always counteract), NTT DOCOMO (don’t need to discuss), QC (cannot always counteract), OPPO (don’t need to discuss), Nokia (don’t need to discuss), Samsung (cannot always counteract), MTK (up to implementation), Huawei, HiSilicon (cannot always counteract), Ericsson



Given the situation above, FL thinks at least for the following situations recognized by multiple companies, reporting the SRS IL imbalance is needed and still suggests the group to consider FL Proposal 1 to leave the door open for them:
1) For UEs not willing to always conduct pre-compensation/self-supplement;
2) For UEs willing to conduct pre-compensation/self-supplement but the SRS power is limited;

FL Proposal 1
Support directly/indirectly reporting the SRS IL imbalance to gNB for 8Rx UE as a UE capability.
· FFS: Static, semi-persistent or dynamic reporting
· FFS: Reporting method
· FFS: For 2Rx, 4Rx UE
· FFS: study necessity for clarifying gNB/UE related behavior. 

Companies’ view towards the proposal are further updated as below:
	Support/fine
	Open
	Concern

	NTT DOCOMO, ZTE, Nokia, Nokia Shanghai Bell, Qualcomm, Intel, CMCC, Ericsson, InterDigital, Huawei, HiSilicon (11)
	
	Vivo, Apple, OPPO， MTK, Samsung (5)



Seems it’s impossible to converge within the limited time until the EOM.

For Chairman
For Mr. Chairman’s information, companies’ attitude is summarized in the diagram above. Although many companies can support FL Proposal 1, there still exists multiple companies think the directly/indirectly reporting of SRS IL imbalance needs further justification, which is actually reasonable. Based on the current situation and limited time left, FL would like to suggest Mr. Chairman to allow us discussing this issue in RAN1#114. By then FL expect companies may have better justification and alignment.
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