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1 Introduction
Rel-18 MIMO evolution for downlink and uplink will specify SRS enhancement. And in RAN1#112bis-e meeting [1], agreements were achieved as:
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 an 8-port SRS resource in a SRS resource set with usage ‘codebook’ or ‘antennaSwitching’, when the 8 ports are mapped onto one or more OFDM symbols using legacy schemes (repetition, frequency hopping, partial sounding, or a combination thereof), and when the resource is assigned with comb 4 or comb 8, decide one of the following options:
· Option 1: the cyclic shift positions are completely aligned across the comb offsets on the same OFDM symbol.
· For comb =4, . For comb =8, . For port , .
· Option 2: the cyclic shift positions are unaligned across the comb offsets on the same OFDM symbol for comb 4, and the cyclic shift positions are aligned on only 2 of the 4 comb offsets on the same OFDM symbol for comb 8.
· For comb =4, . For comb =8, .  Example: For port , . FFS equation details.
· FFS: potential impact on PAPR, if any.
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.
Agreement
For an 8-port SRS resource in a SRS resource set with usage ‘codebook’ or ‘antennaSwitching’ and resource mapping based on TDM with TDM factor s, 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}), the SRS transmissions within each of the m/s groups of {1, 2, …, s} use the same set of subcarriers. If consecutive groups of {1, 2, …, s} are configured as repetition, then the SRS transmissions of the consecutive groups use the same set of subcarriers.
· Note: applicable to the SRS resource with or without FH/RPFS.
· FFS the scenario where comb offset hopping is configured for the SRS resource.

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.
In this contribution, we provided our views on SRS enhancements.
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In current spec, interference randomization can be achieved based on SRS group/sequence hopping, where the root sequence of SRS varies in different symbols. For SRS sequence group hopping, there are 30 groups of sequences available, which can achieve a related good interference randomization, considering the limited values of maximum number of CS () and comb (), we think a typical case should be cyclic shift hopping and comb offset hopping at least combined with SRS sequence group hopping. 
Proposal 1: Cyclic shift hopping can be combined with SRS sequence group or sequence hopping.
Next issue is to design the hopping pattern cyclic shift hopping and comb offset hopping, it was agreed that reinitialization can be at the beginning of every N radio frame(s), which can provide various pattern for cyclic shift hopping and/or comb offset hopping in different radio frames. For the FFS value of N, considering multiplexing of UEs, the value should be at least UE group specific, better to be cell specific, and regarding the system frame number () which is well supported in current spec, we think N can be fixed as 1024. 
Proposal 2: For comb offset hopping / cyclic shift hopping, support value N fixed as 1024 for reinitialization.
To support various pattern for cyclic shift and comb offset hopping, only introducing N for reinitialization is not sufficient, the hopping function for cyclic shift hopping and comb offset hopping should be different in each of the N frames. Still, we think the well supported system frame number is a good parameter to be applied. So we support the hopping function including the system frame number, for example, the hopping function can be represented as .
Proposal 3: For comb offset hopping / cyclic shift hopping, the hopping function should be based on system frame number, e.g. as .
Next issue is pattern of 8-port SRS, considering the PAPR issue, which is caused by same cyclic shift values on different combs on same OFDM symbol, we think unaligned cyclic shift should be supported, i.e. option 2.
Proposal 4: For 8-port SRS resource in a SRS resource set with usage ‘codebook’ or ‘antennaSwitching, support Option 2 (i.e. cyclic shift positions are unaligned across the comb offsets on the same OFDM symbol for comb 4, and the cyclic shift positions are aligned on only 2 of the 4 comb offsets on the same OFDM symbol for comb 8) .
In addition, 8-port SRS can be mapped with TDM pattern, and the dropping rule should be discussed. Considering the incomplete of 8-port if part of symbols in one group dropped, and also the complexity, we think the rest of OFDM symbols should also be dropped. 
Proposal 5: For an 8-port SRS resource in a SRS resource set with usage ‘codebook’ or ‘antennaSwitching’ and with TDM, if subset of OFDM symbols in one group is dropped, the rest is also dropped.
3 Conclusion
In this contribution, we provided our views on SRS enhancement, and we propose:
Proposal 1: Cyclic shift hopping can be combined with SRS sequence group or sequence hopping.
Proposal 2: For comb offset hopping / cyclic shift hopping, support value N fixed as 1024 for reinitialization.
Proposal 3: For comb offset hopping / cyclic shift hopping, the hopping function should be based on system frame number, e.g. as .
Proposal 4: For 8-port SRS resource in a SRS resource set with usage ‘codebook’ or ‘antennaSwitching, support Option 2 (i.e. cyclic shift positions are unaligned across the comb offsets on the same OFDM symbol for comb 4, and the cyclic shift positions are aligned on only 2 of the 4 comb offsets on the same OFDM symbol for comb 8) .
Proposal 5: For an 8-port SRS resource in a SRS resource set with usage ‘codebook’ or ‘antennaSwitching’ and with TDM, if subset of OFDM symbols in one group is dropped, the rest is also dropped.
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