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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
This contribution provide more considerations for FeMIMO to provide supplementary information for companion papers in [1] [2] [3], to enable faster MPE mitigation, PUCCH intra-slot beam hopping and also Rx-only flexible antenna switching/SRS partial sounding. 

[bookmark: _Ref129681832]Enhancements on Multi-beam operation
Regarding MPE mitigation, the agreed extension of P-MPR reporting may still not work well in standalone FR2 deployment where MPE event may lead to reporting failure. In this case, it would be more interesting to investigate the possibility of linking SRS transmissions with UE panels, from which the gNB would be able to detect the dropping of received signal strength (implicitly reflecting MPE event) and indicate UE to switch panel in a faster manner. 
Proposal 1: Support mapping SRS resources with UE panels to enable gNB-controlled fast UL panel selection for MPE mitigation.

Enhancements on PUCCH for MTRP
To improve the PUCCH reliability with latency requirement, Scheme 2 (Multi-TRP intra-slot beam hopping) should also be supported. When different beams are used for different sets of symbols, TD-OCC should only be applied within a beam. The reason is that orthogonal feature would be impacted if there are different beams within a TD-OCC. Furthermore, with TD-OCC within only one beam, each TRP can demodulate the PUCCH independently, which is beneficial in terms of gNB implementation. In addition, frequency hopping design can be reused for beam hopping, e,g., each hop corresponds to one beam. 
[bookmark: OLE_LINK6]Proposal 2: Support Scheme 2, i.e., intra-slot beam hopping, for PUCCH transmission. 
· If TD-OCC is applied, it is only within a beam. 

Enhancements on SRS
In RAN1#106b-e, Case 1 for all of aperiodic, periodic and semi-persistent SRS, Case 2 only for periodic or semi-persistent SRS, and Case 3 only for aperiodic SRS were discussed for flexible antenna switching.
Since the feature mainly aims for use cases including UE power saving and SRS overhead reduction, it may be more beneficial on multiple SRS transmissions, such as periodic SRS and semi-persistent SRS, other than one-shot transmission of aperiodic SRS. Thus, we think periodic and semi-persistent SRS case, i.e., Case 2, should be supported.
Then, considering the use cases of the feature, we still insist that MAC-CE is flexible enough to indicate the number of antennas. By contrast, DCI based solution will cause unnecessary complexity for UE and may cause PDCCH performance degradation.
Moreover, since dynamically switching the number of Tx may cause some problemsi.e., the dynamic switching of TX chains, which is much more complicated and needs to be discussed in RAN4 first. So, the flexible antenna switching should be limited to Rx-only.
Proposal 3: SRS resource-level activation/deactivation is only for periodic and semi-persistent SRS by MAC CE, and only for Rx antennas.
Additional bandwidth restriction for partial sounding
We already have the restriction on sequence length, i.e., no new sequence length, where the legacy length is multiple of 6 (considering Comb and bandwidth restriction). This already means the bandwidth of partial sounding is an integer value of RBs. With such length restriction, the complexity for SRS transmission and detection can be the similar as before. We do not think additional restriction should be introduced.
For the four alternatives listed in RAN1#104e-bis, Alt1 and Alt 2 are the same as we already agreed. So, they are acceptable but not necessary to be agreed again.
For Alt 3,  is restricted to a multiple of 4, which means  have to be a multiple of 4*PF, i.e., original SRS bandwidth should be a multiple of 8 or 16, which is too restricted. In current spec, a lot of candidate values of   don’t satisfy the restriction. 
For Alt. 4 it rounds to a multiple of 4. Although it doesn’t restrict the value of , it may cause SRS interference with bandwidth overlap. For example, if  and PF = 4, according to Alt 1 and 2, UE will transmit SRS in 18 RBs, but for Alt 4, UE may transmit SRS in 20 or 16 RBs. If UE transmits SRS in 20RBs, then there will be SRS collision on marginal 4RBs. If UE only transmits SRS in16 RBs, then totally 8 RBs are wasted.
Proposal 4: Additional bandwidth restriction is not necessary for partial sounding.
Additional signaling to determine PF and kF for partial sounding
In previous meeting, itwas agreed to determine frequency position of partial sounding (i.e., PF and Noffset) at least via RRC configuration per SRS resource. To introduce DCI and/or MAC CE in addition will increase the UE complexity. So, we do not think it is necessary.
Observation 1: Introducing DCI/MAC-CE for PF and Noffset is not necessary.
Additional restriction on applicable cases for partial sounding
Partial sounding is applicable for both frequency hopping and non-frequency hopping case, so we do not think it is necessary to introduce the restriction on the applicable use cases. For UEs in cell centre, gNB can disable the frequency hopping to sound the whole bandwidth quickly. For UEs in cell edge, gNB can enable the frequency hopping to ensure the coverage of SRS. In our understanding, the main advantage of partial sounding is that it can increase capacity greatly, no matter whether frequency hopping is enabled. So, for both frequency hopping and non-frequency hopping case partial sounding should be supported.
Proposal 5: Restriction on use cases (frequency hopping/non-frequency hopping) for partial sounding is not necessary.

Conclusions
This contribution provides our views on FeMIMO for Rel-17 which we believe that they are still beneficial. In summary, the following proposals are suggested: 
Proposal 1: Support mapping SRS resources with UE panels to enable gNB-controlled fast UL panel selection for MPE mitigation.
Proposal 2: Support Scheme 2, i.e., intra-slot beam hopping, for PUCCH transmission. 
· If TD-OCC is applied, it is only within a beam. 
Proposal 3: SRS resource-level activation/deactivation is only for periodic and semi-persistent SRS by MAC CE, and only for Rx antennas.
Proposal 4: Additional bandwidth restriction is not necessary for partial sounding.
Proposal 5: Restriction on use cases (frequency hopping/non-frequency hopping) for partial sounding is not necessary.
And also with the following observations:
Observation 1: Introducing DCI/MAC-CE for PF and Noffset is not necessary.
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