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Introduction
[bookmark: _Ref494215420]In this contribution, we provide our views on SRS enhancement in aspects of interference randomization, capacity enhancement, 8Tx operation etc. 

SRS interference randomization
	Agreement
For SRS comb offset hopping / cyclic shift hopping, support reinitialization at the beginning of every N radio frame(s), where N ≥ 1.
· FFS: N is fixed or configurable.
Agreement
For SRS comb offset hopping and/or cyclic shift hopping, for a SRS resource, the hopping pattern initialization ID determined by , where  is a new ID for cyclic shift hopping and/or comb offset hopping.
· The range of the new ID is from 0 to 1023


For comb offset hopping/cyclic shift hopping, it was agreed to execute reinitialization at the beginning of every N radio frame(s). From our perspective, different N value also means different randomization levels. The network can adjust this value according to different implementation environment. Thus, a configurable N value is more preferred. Besides, within N radio frame(s), it is better to generate different pseudo-random values for different frames which requires to include the frame-ID for generating pseudo-random values. 
Specifically, within a time slot, if the time-domain hopping behavior depends on each symbol in R repetitions, the following equation can be used:
,
where N is the number of reset radio frames,  is the number of symbols in a slot,  is the number of slots in a radio frame, and  is the current frame number， is the slot index in the current radio frame.
If the time-domain hopping behavior depends on the OFDM symbol index  of the first symbol in R repetitions, the following equation can be used:
.
Proposal 1: For SRS comb offset hopping / cyclic shift hopping, N is configurable.
Proposal 2: Use frame-ID for generating pseudo-random values for determining comb offset hopping/cyclic shift hopping.

	Agreement
Whether SRS comb offset hopping can be combined with one of group / sequence hopping on a SRS resource depends on UE feature/capability design.
· FFS: Whether SRS cyclic shift hopping can be combined with one of group / sequence hopping on a SRS resource depends on UE feature/capability design. 
· FFS: UE feature/capability design details.


The base sequences of SRS sequence are different across different sequence groups. By using group / sequence hopping, the interference among SRS resources can be alleviated in some degree. Cyclic shift hopping can further enhance the randomization performance. From our perspective, these two techniques don’t contradict with each other and can be combined together. 
Proposal 3: SRS cyclic shift hopping can be combined with one of group / sequence hopping on an SRS resource.

8Tx SRS 
	Agreement
For an 8-port SRS resource in a SRS resource set with usage ‘codebook’ or ‘antennaSwitching’ and with TDM factor s > 1, 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, study at least the following solutions:
· Whether or not a UE drops the SRS transmission on the rest of OFDM symbols within the group of {1, 2, …, s}, based on, for example, the usage, coherency, and/or repetition configuration.
· Whether or not a UE changes the transmission order of the subsets of ports





Figure 1 Options for collision handling between SRS and other channels
[bookmark: _Hlk134789630]In last meeting, cyclic mapping has been agreed for mapping s OFDM symbols into m-symbol SRS. If collision occurs between part of {1, 2, …, s} symbols in 8-port SRS and others channel, there are two possible solutions as illustrated in Figure. 1.  One solution is to entirely drop the whole {1, 2, …, s} symbols, and the other solution only drops the overlapped SRS symbols. From our view, partial dropping of {1, 2, …, s} may result different channel estimation performance across antenna ports, which instead affects the whole CSI estimation performance. Thus, we support simply drop all s symbols for handling this kind of collision.
Proposal 4: For collision occurs between part of {1, 2, …, s} symbols in 8-port SRS and others channel, the whole s symbols can be entirely dropped.

Conclusion
In this contribution, we provide our view on SRS enhancement in Rel-18. The following proposals are provided:
Proposal 1: For SRS comb offset hopping / cyclic shift hopping, N is configurable.
Proposal 2: Use frame-ID for generating pseudo-random values for determining comb offset hopping/cyclic shift hopping.
Proposal 3: SRS cyclic shift hopping can be combined with one of group / sequence hopping on an SRS resource.
Proposal 4: For collision occurs between part of {1, 2, …, s} symbols in 8-port SRS and others channel, the whole s symbols can be entirely dropped.

References
 [1] 3GPP TS 38.211, “Physical channels and modulation,” v17.2.0, 2022; ftp://ftp.3gpp.org.

image1.emf
1 2 3 4 1 2

3 4

s=4,m=8

SRS

PUCCH

Option 1

PUCCH

1 2

3 4 1 2 3 4

s=4,m=8

SRS

PUCCH

Option 2

PUCCH


Microsoft_Visio_Drawing.vsdx
1
2
3
4
1
2
3
4
s=4,m=8
SRS


PUCCH
Option 1
PUCCH
1
2
3
4
1
2
3
4
s=4,m=8
SRS


PUCCH
Option 2
PUCCH



