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1. Introduction 
In the RAN1 #110-bis-e meeting, the following items were agreed on in the “9.1.3.2 SRS enhancement targeting TDD CJT and 8 TX operation" regarding SRS enhancements for 8TX and TDD CJT [1].
	Agreement (One and multiple symbols according to legacy schemes): 
For an 8-port SRS resource in a SRS resource set ‘antennaSwitching’ (i.e., for 8T8R antenna switching), when the SRS resource is configured with m OFDM symbols (m >= 1), at least support the 8 ports mapped onto each of the m OFDM symbols using legacy schemes (repetition, frequency hopping, partial sounding, or a combination thereof). 
· m takes the legacy values, i.e., 1,2,4,8,10,12,14.
Agreement (One and multiple symbols according to legacy schemes): 
For one single SRS resource in a SRS resource set with usage ‘codebook’ for 8Tx PUSCH, when the SRS resource is configured with n ports (n <= 8) and m OFDM symbols (m >= 1), at least support the n ports mapped onto each of the m OFDM symbols using legacy schemes (repetition, frequency hopping, partial sounding, or a combination thereof). 
· n can be 8.
· m takes the legacy values, i.e., 1,2,4,8,10,12,14.



In this contribution, we provide our views on SRS configuration targeting TDD CJT and 8 TX operation.


1. Discussion 
1. Mapping 8 port SRS onto multiple OFDM symbols
In the RAN1 #111 meeting, mapping 8 port SRS onto multiple OFDM symbols will be discussed [2].
	For next meeting
Latest proposal in email discussion:
Proposal 3.1.2-I (Multiple symbols according to TDM / TD OCC for AS/CB): 
For one single SRS resource in a SRS resource set with usage ‘codebook’ for 8Tx PUSCH or ‘antennaSwitching’ (i.e., for 8T8R antenna switching), when the SRS resource is configured with n ports (2 <= n <= 8) and m OFDM symbols (m > 1), study the n ports mapped onto the m OFDM symbols using at least one of the options: 
· Option 1: Different SRS ports are mapped onto different OFDM symbols (i.e., TDM)
· Option 2: The n SRS ports are mapped onto the multiple OFDM symbols according to TD OCC configuration. 
· For ‘codebook’, n can be [2], [4], [8] and depends on the outcome of the 8 Tx SRI/TPMI discussion.
· For ‘antennaSwitching’, n = 8.
· Strive for a unified design for port mapping to the OFDM symbols for ‘codebook’ and ‘antennaSwitching’.
· FFS: m can be legacy values, i.e., 2,4,[8,10,12,14].


There are two candidate schemes for study, one is TDM and the other is TD OCC. In the case of TD OCC, some problems may occur depending on the number of OFDM symbols to be mapped and the location of OFDM symbols in the slot. If the number of OFDM symbols is large, in the case where SRS is multiplexed by TD OCC, the orthogonally between ports may be worse than TDM due to the channel variation. Also, even when multiple OFDM symbols are not contiguous, the orthogonally between ports may be worse. For the above reasons, we propose the following:

Proposal 1:
For one single SRS resource in a SRS resource set with usage ‘codebook’ for 8Tx PUSCH or ‘antennaSwitching’ (i.e., for 8T8R antenna switching), when the SRS resource is configured with n ports (2 <= n <= 8) and m OFDM symbols (m > 1), support TDM-based mapping SRS ports onto multiple OFDM symbols. 


1. SRS configuration for TDD CJT
In the RAN1 #110-bis-e, candidate technologies for power control schemes for TDD CJT have been organized and defined [1]. 
	[bookmark: _Hlk118276612]Agreement: 
For per-TRP power control and/or power control of one or multiple SRS transmission occasions towards to multiple TRPs, study the options for an SRS resource set:
· Option 1: 
· Same power control process for all SRS resources of an SRS resource set where the power control process is based on one Po value and one closed loop state and jointly on more than one DL pathloss RS and/or more than one alpha
· Each transmission occasion of the SRS resource is towards multiple TRPs
· Option 2: 
· More than 1 power control processes each for a subset of SRS resource of an SRS resource set where each of the power control process is based on a different UL power control parameter set (Po, alpha, and closed loop state) associated with a different DL pathloss RS
· Different transmission occasions of the SRS resource can be towards different TRPs


In the case of TDD CJT, the SRS transmitted from the UE is received by multiple TRPs. If the pathloss between the UE and multiple TRPs is different, a near-far problem occurs, which degrades the reception quality of the SRS and affects the accuracy of channel estimation. When the same power control process is set for all SRS resources and same SRS resource is sent for multiple TRPs, SRS reception accuracy deteriorates due to the near-far problem. One way to mitigate the perspective problem is to use multiple reference signals for a transmit power control (Option1). Multiple reference signals from multiple TRPs with different pathloss are used for the power control. However, there is still gNB receive power imbalance issue due to near-far problem since path loss differences between different TRPs cannot be eliminated. Another way is to use multiple power control processes for each TRPs (Option2). The power imbalance problem can be solved by compensating for path loss differences between TRPs with per-TRP power control. On the other hand, when SRS is transmitted for each TRP, higher SRS overhead becomes a problem, so the methods to reduce the overhead should be considered. For example, if the pathloss difference between multiple TRPs is relatively small, or if one single transmit power is sufficient received signal power for all TRPs, one of several power control processes can be selected for use and SRS resource can be towards multiple TRPs.

Proposal 2:
For per-TRP power control and/or power control of one or multiple SRS transmission occasions towards to multiple TRPs, support more than 1 power control processes each for a subset of SRS resource of an SRS resource set.


1. Conclusion
In this contribution, we provided views on the SRS configuration targeting TDD CJT and 8 TX operation, and proposed the following.

Proposal 1:
For one single SRS resource in a SRS resource set with usage ‘codebook’ for 8Tx PUSCH or ‘antennaSwitching’ (i.e., for 8T8R antenna switching), when the SRS resource is configured with n ports (2 <= n <= 8) and m OFDM symbols (m > 1), support TDM-based mapping SRS ports onto multiple OFDM symbols.

Proposal 2:
For per-TRP power control and/or power control of one or multiple SRS transmission occasions towards to multiple TRPs, support more than 1 power control processes each for a subset of SRS resource of an SRS resource set.
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