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1	Introduction
In order for the better performance from the receiver diversity for example, 4 Rx for handheld UE has been introduced from the begining of NR (Rel-15), and 8Rx followed in Rel-18 for FWA/CPE/Vehicle/Industrial devices. In addition, in Rel-19, a new RAN4 Work Item was approved in RAN#103 having the objective of 6 Rx including handheld UEs [1]. Based on the WID [1], RAN4 is supposed to specify the core requirements to enable 6 Rx for higher frequency bands (>2.5GHz) targeting at NR FR1 single carrier scenario as below:
	6Rx for handheld and FWA UE
· Specify the core requirements to enable 6Rx for higher frequency bands (>2.5GHz) targeting at support of handheld UE for NR FR1 single carrier scenario
· Example bands: n41, n77/n78, n79, n104
· Support 4 MIMO layers at least, and study the gain and feasibility and if feasible, support 6 MIMO layers
· Specify the Rx requirements including reference sensitivity requirements for support 6Rx
· Note: the specified requirements can be applicable to both handheld UE and FWA devices
· Specify the requirements to support SRS antenna switching including t1r6, t2r6, t3r6, t4r6 depending on UE capability
· Study the issue of insertion loss imbalance across SRS ports, and if justified, specify the corresponding solution.



In this contribution, we would like to provide our views focusing on some 6Rx objectives, which need further discussion on the feasibility/justification from the perspective of practical scenarios/devices.
2 Discussion
As mentioned in the WID, some objectives have conditions, which are seeking for feasibility/justification before the next step: 
· Support 4 MIMO layers at least, and study the gain and feasibility and if feasible, support 6 MIMO layers
· Study the issue of insertion loss imbalance across SRS ports, and if justified, specify the corresponding solution.
In our understanding, only the two objectives above could not reach a consensus for 6Rx topic in RAN#103. RAN4 should have more discussion to investigate both issues on the 6 layers and SRS insertion loss imbalance from a practical point of view before having further decisions for the solution.
Observation 1: There are two objectives having conditions, which are seeking for feasibility/justification in the WID.
Proposal 1: RAN4 should have more discussion to investigate both issues on the 6 layers and SRS insertion loss imbalance from a practical point of view before having further decisions for the solution.
2.1	MIMO layers
Regarding the first issue on the MIMO layer, RAN4 first needs to study the gain and feasibility of 6 MIMO layers in addition to existing 4 MIMO layers. In other word, RAN4 does not have to discuss or specify the 6 Rx related requirements assuming 6 MIMO layers unless RAN4 finds the practical benefit from the 6-layer support in normal handheld UE form factors.
In general, 6Rx itself is simple if a device has ‘any space for more antennas’, e.g., 2 more antennas for 4 Rx support UEs, considering the diversity mode only. However, it could be a different story when it comes to ‘enough space for more layers’ in terms of its performance benefit. The gain of supporting higher layer is pretty much dependent on the technical/physical factors such as the relationship between the Rx antennas, i.e., isolation, correlation, multi-band support, etc., and the factors also include the device form factor to secure the relationship between the Rx antennas. Otherwise, it would be meaningless for the UE to support the higher layer any more. In our view, the handheld UE with a normal smartphone form factor has the physical restriction to get the full technical benefit from the 6 MIMO layers with 6 Rx antennas, while it rather have a significant impact on the existing 4 Rx performance due to the change of their isolation, for example. Even if folding types of UEs are considered, moreover, it should be noted that they seldom use multiple RF circuits in each fold dues to RF connection loss and design complexity.
Therefore, it would be too premature to support 6 MIMO layers for handheld UEs unless RAN4 identifies the better performance than 4 MIMO layers given the practical smartphone form factors. If some companies still want 6 MIMO layers for 6 Rx requirements, it should be limited to FWA UEs. 
Observation 2: It would be a different story between ‘any space for more antennas’ and ‘enough space for more layers’ for handheld UEs.
Observation 3: It would be not easy for handheld UEs to get the full technical benefit from the 6 MIMO layers, while it rather have a significant impact on the existing 4 Rx performance.
Proposal 2: 6 MIMO layers can be considered restricted to FWA UEs only unless RAN4 identifies the better performance than 4 MIMO layers given the practical smartphone form factors.
2.2	Insertion loss imbalance
The issue of insertion loss imbalance across SRS ports is nothing new. Similar discussion happened in Rel-18 both in RAN4 and RAN1 as RAN4 sent an LS to RAN1 on SRS insertion loss (IL) imbalance [2]. During the discussion, in our understanding, although the issue was identified by some companies, no proposal had a clear or workable solution considering the practical deployment between UE and network. Similar situation happened in RAN1 as the solution could rely on the UE implementation, i.e., self-compensation, without expecting any other-WG impact and/or network behaviour.
Observation 4: Similar discussion happened in Rel-18 both in RAN4 and RAN1 having no outcome due to the lack of a clear or workable solution considering the practical deployment between UE and network.
In order to avoid repeating the experience, it should be noted that RAN4 first needs to justify what the issue is regarding the IL imbalance across SRS ports. For the justification, the problem that needs to be solved should be clarified as there is a lot of sources affects both downlink and uplink performance related to the multiple SRS ports, e.g., IL imbalance, low SRS power, Rx interference in CA/DC, etc. 
Also, after the clarification, the problems should be confirmed by checking the impact on the actual performance in practical deployment. Without such confirmation, RAN4 does not have to repeat the same discussion as in Rel-18, nor need to continue the discussion for the SRS IL as noted in the WID.
Observation 5: RAN4 first needs to justify what the issue is regarding the IL imbalance across SRS ports as there is a lot of sources affects both downlink and uplink performance related to the multiple SRS ports.
Theoretically, it is possible that the SRS IL imbalance could affect overall uplink and downlink performance due to the low SRS power if one PA based antenna switching is conducted. However, from practical perspective as a UE vendor, it have not been seen the meaningful performance degradation even from the large imbalance gap between antennas in our measurements under various scenarios with various networks. Furthermore, if SRS transmission power does not reach to its maximum power, the issue did not occur, or had a marginal impact across measurement sites and networks. 
In addition, even if the SRS power reduction happened, the networks cannot simply distinguish whether it is from IL imbalance, channel fading, hand grip loss, or other issues. Although some reporting schemes or capabilities can be introduced expecting the better network behavior, the fundamental issue cannot be removed because many other underlying factors like path differences between antennas and LPAF (LNA/PA/Filter/switch) are still there affecting the imbalance. It also should be noted that the level of the imbalance could be changed instantly that may make the reporting useless. In this regard, introducing new capability for IL imbalance reporting would be a meaningless solution for improving accuracy of the downlink channel estimation.
Therefore, at the current stage, we believe that the SRS IL imbalance does not affect the practical system performance, nor any enhancement to resolve the issue would work effectively.
Observation 6: In our measurement, it have not been seen the meaningful performance degradation even from the large imbalance gap between antennas under various scenarios with various networks.
Observation 7: Introducing new capability for IL imbalance reporting would be a meaningless solution for improving accuracy of the downlink channel estimation.
Proposal 3: At the current stage, the SRS IL imbalance does not affect the practical system performance, nor any enhancement to resolve the issue would work effectively.
3	Conclusion
In this contribution, we focus on some 6Rx objectives, which need further discussion on the feasibility/justification from the perspective of practical scenarios/devices. Following observations and proposals are provided to be considered by this meeting. 
Observation 1: There are two objectives having conditions, which are seeking for feasibility/justification in the WID.
Proposal 1: RAN4 should have more discussion to investigate both issues on the 6 layers and SRS insertion loss imbalance from a practical point of view before having further decisions for the solution.
Observation 2: It would be a different story between ‘any space for more antennas’ and ‘enough space for more layers’ for handheld UEs.
Observation 3: It would be not easy for handheld UEs to get the full technical benefit from the 6 MIMO layers, while it rather have a significant impact on the existing 4 Rx performance.
Proposal 2: 6 MIMO layers can be considered restricted to FWA UEs only unless RAN4 identifies the better performance than 4 MIMO layers given the practical smartphone form factors.
Observation 4: Similar discussion happened in Rel-18 both in RAN4 and RAN1 having no outcome due to the lack of a clear or workable solution considering the practical deployment between UE and network.
Observation 5: RAN4 first needs to justify what the issue is regarding the IL imbalance across SRS ports as there is a lot of sources affects both downlink and uplink performance related to the multiple SRS ports.
Observation 6: In our measurement, it have not been seen the meaningful performance degradation even from the large imbalance gap between antennas under various scenarios with various networks.
Observation 7: Introducing new capability for IL imbalance reporting would be a meaningless solution for improving accuracy of the downlink channel estimation.
Proposal 3: At the current stage, the SRS IL imbalance does not affect the practical system performance, nor any enhancement to resolve the issue would work effectively.
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