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1 Introduction
In RAN#94, a new Rel-18 WID on MIMO evaluation for DL and UL was approved [1]. In this contribution, we elaborate our views on SRS enhancement targeting CJT and 8-Tx operation. 
2 Remaining issues for SRS Enhancement targeting TDD CJT and 8 TX operation
[bookmark: OLE_LINK1][bookmark: OLE_LINK39]In the following, we discuss the remaining issues for SRS enhancement targeting TDD CJT and 8 TX operation.
2.1 SRS comb offset hopping
Reason for change
The comb offset hopping function  depends on   rather than , where if the higher-layer parameter hoppingWithRepetition is configured, , otherwise . However, in clause 6.4.1.4.3 of 38.211 [2], the third  is wrongly written as .
Summary of changes
Replace ‘’ with ‘’ in clause 6.4.1.4.3 of 38.211.
Consequence if not approved
The comb offset hopping functions  are not aligned in clause 6.4.1.4.3 of 38.211.
Text proposal 1: The following text change should be adopted in clause 6.4.1.4.3 of 38.211.
	6.4.1.4.3	Mapping to physical resources
<unchanged part omitted>
The quantity  is given by
-	if the higher-layer parameter combOffsetHopping is not configured:

-	if the higher-layer parameter combOffsetHopping is configured:

	where  and is the 

	respectively, where  is given by the higher-layer parameter combOffsetHoppingSubset if configured, otherwise . The higher-layer parameter combOffsetHoppingSubset includes a bitmap of  bits with  bits being set to 1, where the th bit being set to 1 corresponds to .
	The pseudo-random sequence  is defined by clause 5.2.1 and shall be initialized with  at the beginning of each radio frame for which , where the comb hopping identity  is contained in the higher-layer parameter combOffsetHopping.
	If the higher-layer parameter hoppingWithRepetition is configured, , otherwise .
<unchanged part omitted>



2.2 SRS repetition
Reason for change
In Rel-18, TDM scheme is supported for 8-port SRS. The TDM factor s = 1 when TDM is not enabled, and s = 2 if TDM is enabled. When the repetition factor R given by the field repetitionFactor is configured, the maximum possible R is , where  is the number of SRS symbols.
Summary of changes
Replace ‘’ with ‘’,  in clause 6.4.1.4.3 of 38.211.
Consequence if not approved
In current clause 6.4.1.4.3 of 38.211, “ ”  is incorrect.
Text proposal 2: The following text change should be adopted in clause 6.4.1.4.3 of 38.211.
	6.4.1.4.3	Mapping to physical resources
<unchanged part omitted>
The quantity  counts the number of SRS transmissions. For the case of an SRS resource configured as aperiodic by the higher-layer parameter resourceType, it is given by  within the slot in which the  symbol SRS resource is transmitted. The quantity  is given by  if the higher-layer parameter nrofSRS-Ports-n8 equals ‘ports8tdm’, otherwise . The quantity  is the repetition factor given by the field repetitionFactor if configured, otherwise .
<unchanged part omitted>



2.3 TDMed SRS
Reason for change
In the last paragraph of clause 6.2.1 of 38.214 [3], the current description of “the SRS ports are evenly distributed in two symbols” does not clearly specify how two subsets of SRS ports are mapped onto different SRS symbols. For further clarification, we suggest to quote clause 6.2.1 of 38.211.
Summary of changes
Quote clause 6.2.1 of 38.211 in the description of TDM scheme of SRS in clause 6.2.1 of 38.214.
Consequence if not approved
Current wording on TDM scheme of SRS in clause 6.2.1 of 38.214 is not clear.
Text proposal 3: The following text change should be adopted in clause 6.2.1 of 38.214.
	6.2.1	UE sounding procedure
<unchanged part omitted>
· Support of time division mapping subsets of ports of the SRS resource into S symbols (S=2), as defined by the higher layer parameter [tdm], where the SRS ports are evenly distributed in two symbols according to clause 6.4.1.4.2 of 38.211. This applies when the SRS resource set is configured with higher layer parameter usage in SRS-ResourceSet set to ‘codebook’, or ‘antennaSwitching’, and nrofSRS-Ports is set to ‘n8’.
<unchanged part omitted>



2.4 SRS frequency hopping
Reason for change
In the last paragraph of clause 6.2.1 of 38.214, the quoted clause number “6.2.1.2” is incorrect. Actually, this paragraph intents to quote clause “6.2.1.1 UE SRS frequency hopping procedure”, but it wrongly quotes clause “6.2.1.2 UE sounding procedure for DL CSI acquisition”.
Summary of changes
Replace the quoted clause number “6.2.1.2” with “6.2.1.1” in the last paragraph of clause 6.2.1 of 38.214.
Consequence if not approved
The last paragraph of clause 6.2.1 of 38.214 quotes a wrong clause number.
Text proposal 4: The following text change should be adopted in clause 6.2.1 of 38.214.
	[bookmark: _Toc29674354][bookmark: _Toc45810633][bookmark: _Toc29673361][bookmark: _Toc20318048][bookmark: _Toc146641107][bookmark: _Toc29673220][bookmark: _Toc11352158][bookmark: _Toc27299946][bookmark: _Toc36645584]6.2.1	UE sounding procedure
<unchanged part omitted>
For a SRS resource, if the higher layer parameters [tdm] or [combOffsetHopping] are configured, the corresponding UE SRS frequency hopping procedure is specified in clause 6.4.1.4.3 of [4, TS 38.211]. If for a SRS resource the higher layer parameters [tdm] and [combOffsetHopping] are not configured, the UE SRS frequency hopping procedure is specified in clause 6.4.1.4.3 of [4, TS 38.211] and in clause 6.2.1.26.2.1.1.
<unchanged part omitted>



2.5 SRS antenna switching
Reason for change
Rel 18 introduces 8 Tx, and thereby introduces 8T8R for SRS antenna switching. According to the following agreement reached in RAN1#110 meeting, UE should support existing maximum number of SRS resource sets for 8T8R without introducing new UE capability. In other words, UE should support 2 semi-persistent and 1 periodic SRS resource set for 8T8R subject to legacy UE capability “srs-AntennaSwitching2SP-1Periodic”. Besides, we did not see the necessity of introducing a separate UE capability of “srs-AntennaSwitching2SP-1Periodic8T8R” for 8T8R, because supporting 2 semi-persistent and 1 periodic SRS resource set for 8T8R does not require much more UE complexity than for 1T1R, 2T2R, and 4T4R.
	Agreement (RAN1#110)
For the maximum number of SRS resource sets for SRS with 8T8R with ‘antennaSwitching’, keep the existing value of the maximum number of SRS resource sets (as provided in Rel-17 antenna switching nTnR)


Summary of changes
Remove “or [rs-AntennaSwitching2SP-1Periodic8T8R]” in clause 6.2.1 of 38.214.
Consequence if not approved
Unnecessary UE capability “srs-AntennaSwitching2SP-1Periodic8T8R” indicating the support of 2 semi-persistent and 1 periodic SRS resource set for 8T8R is introduced.
Text proposal 5: The following text change should be adopted in clause 6.2.1.2 of 38.214.
	6.2.1.2	UE sounding procedure for DL CSI acquisition
<unchanged part omitted>
For 1T=1R, 2T=2R, 4T=4R or 8T=8R, up to two SRS resource sets each with one SRS resource can be configured, where the number of SRS ports for each resource is equal to 1, 2, 4 or 8 if the UE is not indicating srs-AntennaSwitching2SP-1Periodic. Two SRS resource sets configured with resourceType in SRS-ResourceSet set to 'semi-persistent' and one SRS resource set configured with resourceType in SRS-ResourceSet set to 'periodic' can be configured and the two SRS resource sets configured with 'semi-persistent' are not activated at the same time, or up to two SRS resource sets can be configured, if the UE is indicating srs-AntennaSwitching2SP-1Periodic or [srs-AntennaSwitching2SP-1Periodic8T8R], where each SRS resource set has one SRS resource, the number of SRS ports for each resource is equal to 1, 2, 4, or 8 or
<unchanged part omitted>



3 Conclusion
In this contribution, we discussed the remaining issues for SRS enhancement targeting CJT and 8 TX operation in Rel-18. Text proposals are stated as above. 
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