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1	Introduction
In RAN1 #114bis meeting, we have agreed following conclusion on SRS enhancement [1]. 
	Conclusion
For an 8-port SRS resource in a SRS resource set with usage ‘codebook’ / ‘antennaSwitching’ and with TDM factor s = 2, the 8 ports being fully/partially coherent, when the s subsets of ports are mapped onto m ≥ 2 OFDM symbols in a slot according to the pattern {{1, 2, …, s}, …, {1, 2, …, s}} (totally m/s groups of {1, 2, …, s}), and when the SRS transmission on a subset of the s OFDM symbols within a group of {1, 2, …, s} is dropped, the UE still transmits the SRS on the rest of OFDM symbols within the group of {1, 2, …, s}. 
· Above does not imply that UE can or cannot maintain phase coherence from partially dropped SRS resource to the next PUSCH transmission
· (Agreement) Prepare a LS to inform RAN4 and ask if the UE can or cannot maintain phase coherence
No additional RAN1 spec change will be introduced to support this feature
LS to RAN4 is endorsed in R1-2310645




In this contribution, we discussed about the issue of partial dropping for TDMed SRS transmission. 
2	Discussion on SRS Enhancement for 8 Tx Antenna Ports
2.1	Partial Dropping of TDMed UL SRS ports

For 8 TX UL operation, RAN1 agreed to support TDM based SRS transmission, which enables enhanced SRS coverage and channel estimation performance by reducing the number of the ports per an OFDM symbol. As a result of this, TX power per antenna port is “boosted” with respect to non-TDM:ed SRS antenna ports with same total number of antenna ports.
In TDM based SRS transmission, without repetition, one SRS resource is transmitted in two consecutive OFDM symbols sharing the same resource elements. When one of the symbols is dropped due to collision of other uplink channel/signal, (called as “partial dropping”), the remaining SRS ports in the other symbol are still transmitted according to RAN1 conclusion in RAN1 #114bis. 

When UE is configured with full-coherent codebook and if gNB has only partial channel state information available of UL channels, gNB cannot use partial channel estate information to determine UL scheduling of TPMI and RI for PUSCH transmission. Figure 1 shows an example of SRS dropping given    in RAN1 LS. The coherency of SRS ports acrossthe different symbols is challenging to maintain with respect to the definition of coherency in RAN4 requirement. The coherency requirement specifies only the stability of phase/gain difference between ports within an SRS resource to be maintained in a speficied time period. In fact, It doesn’t take into account time variation of the channel associated with SRS antenna ports between different SRS transmission occasions Due to lack of coherency, the gNB should use the latest UL SRS resources “fully” received instead of using SRS resources with partial dropping.  

Observation 1: For coherent UL operation, coherency between any two ports in different transmission occasion is hard to be maintained due to time-varying fading channel and UE implementation.   

Even for partial/non-coherent codebooks, mapping of layers into two antenna group is determined based on difference of the received power over two antenna groups, not having full channel information from all SRS ports may cause performance degradation.

Observation 2: For partial-coherent UL operation, the incorrect measure of relative power-level between two groups of SRS ports may degrade the UL performance because the determination of rank for each antenna group cannot be optimal.    

Also, when the UE is configured with multiple SRS resources and SRI is signalled, there is ambiguity for the UE if the SRI is referring to the latest partially dropped SRS resource or the latest fully received SRS resource. 
In this perspective, the transmission of the remaining SRS may cause confusion in UE and gNB for PUSCH scheduling. Therefore,  only “full” SRS resources should be used and “partial” resources should be omitted providing a cleaner solution.  

On the other hand, for the case of Figure 2, when repetition is configured, the UL channels for all SRS ports can be obtained even with partial SRS dropping.  


[image: A diagram of a graph

Description automatically generated]
Figure 1 PUSCH transmission following 2 partial SRS dropping in different slots
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Figure 2 PUSCH transmission following partial SRS dropping in one slot configured with SRS repetition

In order to clarify the UE assumption with partial dropping, we propose following.  

Proposal 1: For a UE’s latest TDMed SRS transmission is partially dropped, the UE shall assume that the indicated SRI, TPMI and TPC command for PUSCH transmission are corresponding to the latest SRS resource where all SRS ports are transmitted without partial dropping or with SRS repetition and partial dropping. The UE can skip the remaining SRS transmission if any of SRS ports is not transmitted at all in the transmission occasion.  
3	Conclusions 
Hereafter is a summary of proposals and observations for SRS enhancement 
8TX UL support 
Observation 1: For coherent UL operation, coherency between any two ports in different transmission occasion is hard to be maintained due to time-varying fading channel and UE implementation.   

Observation 2: For partial-coherent UL operation, the incorrect measure of relative power-level between two groups of SRS ports may degrade the UL performance because the determination of rank for each antenna group cannot be optimal.    

Proposal 1: For a UE’s latest TDMed SRS transmission is partially dropped, the UE shall assume that the indicated SRI, TPMI and TPC command for PUSCH transmission are corresponding to the latest SRS resource where all SRS ports are transmitted without partial dropping or with SRS repetition and partial dropping. The UE can skip the remaining SRS transmission if any of SRS ports is not transmitted at all in the transmission occasion.  
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