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Introduction 
In RAN1#104-bis-e [1], the following agreements were made for the enhancements on SRS coverage and capacity. 
	Agreement
For RB-level partial frequency sounding (RPFS) in Rel-17
· The start RB index of the  RBs in the  RBs is , where kF = {0, …, PF-1}
· FFS support start RB location (Noffset) hopping in different SRS occasions, symbols or frequency hopping periods, and if supported, detailed hopping pattern
· Support to determine PF and Noffset at least via RRC configuration per SRS resource.
· FFS whether to introduce DCI and/or MAC CE in addition
Agreement
· For RPFS in Rel-17, support PF = {2, 4}.  
· FFS  3, 8, 12, 16 or fractional numbers 
· Support at least one of the following alternatives (to be decided in RAN1#105-e)
· Alt 1: [image: ] is an integer value
· Alt 2: [image: ] is an integer value with minimum value 4
· Alt 3: [image: ] is a multiple of 4
· Alt 4: Round [image: ] to a multiple of 4 in case of Alt 1 or Alt 2


In this contribution, we present our views on partial frequency sounding and on repetition for SRS coverage and capacity enhancements. 
Coverage and capacity enhancements
Partial frequency sounding 
SRS sounding is performed by the UE on a specific set of frequency domain resources defined by the bandwidth configuration. Each SRS resource is configured with a set of higher layer bandwidth configuration parameters . These parameters are indicated to a UE via the RRC information element ‘SRS-Config’. The total bandwidth assigned for the SRS resource is determined by the parameter , while the actual sounding bandwidth is determined by the parameters  and . Regardless of the radio channel, once the UE is configured with the bandwidth parameters, the SRS transmission takes place on the entire configured sounding bandwidth. For cell-edge UEs, due to the limited transmit power, the channel estimation quality obtained at the base station from the SRS is often not sufficient. Moreover, the channel is typically frequency selective and varying in the frequency domain. Therefore, not all of the configured frequency domain resources may be useful for the SRS transmission. Therefore, the SRS resource may be configured to be transmitted only on partial frequency resources of the configured bandwidth, the partial frequency resources are either a set of contiguous subbands or non-contiguous subbands. The advantage of such partial sounding is two-fold, one is the power boosting on the partial frequency resources and the other one is the increase in the multiplexing capacity of the UEs as the un-used frequency resources can be configured to be used by other UEs. Partial frequency sounding may also be useful in case of strong frequency correlation among subbands of the configured bandwidth. In this case, adjacent subbands need not to be sounded, as the channel remains almost identical for a number of subbands. Therefore, only a few non-contiguous/contiguous subbands may be sounded and the channel on the remaining subbands can be calculated by interpolation/extrapolation. 
In the previous RAN1 meetings, it was agreed that only  continuous PRBs are sounded in the configured actual sounding bandwidth of  PRBs and the starting index of the  continuous PRBs is denoted by , where . The value of  decides the size of the partial sounding bandwidth of  PRBs and it was decided to support two values {2,4} for . For large bandwidths, according to the current supported values, the partial sounding bandwidth can still be large, and the benefits of partial sounding may not be exploited. In terms of the sounding bandwidth, the gNB should have the flexibility to partially sound different parts of the configured bandwidth with variable sizes. Therefore, other than the supported values {2,4}, additional values for  shall be supported. As per current specification, the size of the subband is four PRBs. Therefore, for simplicity, the minimum partial bandwidth size shall be four and the sounding can be performed on a subband basis i.e., the partial sounding bandwidth size shall also be a multiple of 4.  

Proposal: The partial sounding bandwidth of  PRBs should be a multiple of 4 with a minimum partial bandwidth size of 4 PRBs i.e., support a combination of Alt 2 + Alt 3.

The starting position of the partial sounding bandwidth  as well as the size of the partial sounding bandwidth ( are required by the UE to determine the actual location as well as the size of the partial sounding bandwidth. The partial sounding bandwidth size can be determined by the UE from . Therefore,  and  shall be indicated to the UE either via an RRC configuration or via MAC-CE. Also, depending on the size of the actual sounding bandwidth, the number of bits required to indicate  can be large. Therefore, instead of , a -length bitmap comprising a ‘1’ in the -th position suffices to indicate the starting position of the partial sounding bandwidth. 

Observation: Instead of indicating , the location of the partial sounding bandwidth of  PRBs can be indicated by a -length bitmap. 

Proposal: Support indication of the starting location of the partial sounding bandwidth by a -length bitmap. 
Conclusions
Based on the above discussion, we have the following observations and proposals. 

Proposal: The partial sounding bandwidth of  PRBs should be a multiple of 4 with a minimum partial bandwidth size of 4 PRBs i.e., support a combination of Alt 2 + Alt 3.

Observation: Instead of indicating , the location of the partial sounding bandwidth of  PRBs can be indicated by a -length bitmap. 

Proposal: Support indication of the starting location of the partial sounding bandwidth by a  length bitmap. 
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