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1. Introduction 
In the RAN1 #109 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 
For SRS enhancements to enable 8 Tx UL operation to support 4 and more layers per UE in UL targeting CPE/FWA/vehicle/Industrial devices, study aspects include, for SRS for CB/NCB/AS, 
· Design parameters, including the maximum number of SRS resource sets, number of SRS resource sets, number of SRS resources, number of ports per resource, number of OFDM symbols, the allowed configurations for comb / comb shifts / cyclic shifts, number of simultaneous ports / resources / resource sets per OFDM symbol
· For the next decision point, study
· Whether to support 8 ports in one or multiple resources 
· Whether to support 8 ports in one or multiple OFDM symbols
· The maximum number of SRS resource sets.
· Note: For SRS for NCB, number of ports per SRS resource is still 1 (same as R15)


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


1. Discussion 
2.1 SRS configuration for 8TX
Currently, up to 4 SRS ports are multiplexed by changing the phase rotation on the same resource elements. To realize 8 TX, the number of SRS ports must also be expanded to 8. When expanding the number of SRS ports to 8, there are two major directions: one is to increase the amount of resources allocated to the SRS, and the other is not to increase the amount of resources consumed by the SRS. Various ideas were put forward by several companies at the RAN1 #109-e meeting. When increasing the number of ports per SRS resource, the transmit power per port decreases. This leads to uplink coverage shrinking and degradation of channel estimation accuracy. From the operator's point of view, the reduction in uplink coverage is a serious problem. Also, the downlink precoder accuracy degrades, which also affects downlink data transmission. Therefore, we propose the following:

Proposal 1:
Multiple SRS resources should be allocated for a UE for 8TX SRS configuration.


2.2 Antenna group of UE
In the RAN1 #109-e meeting, for 8TX UE, it was agreed to consider UE antenna layout for codebook design [2]. In use cases such as CPE envisioned for the 8TX, the terminals may be larger and each group of antennas may be situated in a different location. In this case, the channel conditions may differ significantly among antenna groups, and affect codebook selection. Also, considering coherency, in the case of 4TX, there is a total of three patterns: full coherent, partial coherent, and non-coherent, while in the case of 8TX, there are multiple partial coherent patterns. For these reasons, the UE needs to inform gNB of the antenna group of the UE and its coherency. Therefore, we propose the following:

Proposal 2:
For 8TX, the UE should inform gNB of its antenna group and its coherency. 


2.3 SRS configuration considering antenna group
In the current SRS, the SRS is configured for the UE and is not associated with individual antennas. Since the antenna groups of UEs are taken into account when designing codebooks, associating the SRS with the antenna groups of UEs allows for more appropriate codebook selection. 

Proposal 3:
For 8TX, SRS resources should be associated with antenna groups of UE. 


2.4 SRS configuration for TDD CJT
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. One way to mitigate the effects of the perspective problem is to configure the SRS to the UE for each TRP and control the transmit power. However, since the configuration of SRS for each TRP consumes a large amount of resources, it should be possible to configure it flexibly according to the pathloss between the UE and the TRPs. Hence, we propose the following:

Proposal 4:
For TDD CJT, an option should be considered to allow SRS to be configured independently for each of multiple TRPs. 


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:
Multiple SRS resources should be allocated for a UE for 8TX SRS configuration.

Proposal 2:
For 8TX, the UE should inform gNB of its antenna group and its coherency. 

Proposal 3:
For 8TX, SRS resources should be associated with antenna groups of UE.  

Proposal 4:
For TDD CJT, an option should be considered to allow SRS to be configured independently for each of multiple TRPs. 
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