Page 1
[bookmark: _Hlk129944420]3GPP TSG RAN WG1 #115					                           R1-2310923
Chicago, USA, November 13th – November 17th, 2023

Agenda Item:		8.1.3.2
Source:			InterDigital, Inc.
[bookmark: Title]Title:				Maintenance on Rel-18 SRS Enhancements
[bookmark: DocumentFor]Document for:		Discussion and Decision

1. INTRODUCTION
In this contribution, we propose amendments to the latest CR for the Rel-18 SRS enhancements. 

2. CRS FOR SRS ENHANCEMENTS
2.1 CR for 38.211
In RAN1 meeting #114, the following agreement was made [1]:

	For the SRS hopping formula in cyclic shift hopping or comb offset hopping except for SRS configured with TDM, let  and :
· For cyclic shift hopping: , where , and
· , 
· If cyclicShiftHoppingSubset is not configured, .  
· If cyclicShiftHoppingFinerGranularity is not configured,  and .
· If cyclicShiftHoppingFinerGranularity is configured, , and 
· If cyclicShiftHoppingSubset is configured,  denotes the th element of the configured subset,  is the number of elements in the subset, and .
· For comb offset hopping: , where , and
· , 
·  if  or UE is provided with combOffsetHoppingWithRepetition=Per-symbol; otherwise,  is the OFDM symbol index of the first symbol across the R repetitions within the slot.
· If combOffsetHoppingSubset is not configured, , and .
· If combOffsetHoppingSubset is configured,  denotes the th element of the configured subset, and  is the number of elements in the subset.



The agreement captured two different behaviours for cyclic shift hopping and comb offset hopping. It defines the parameters cyclicShiftHoppingFinerGranularity and combOffsetHoppingWithRepetition which identify that the finer granularity applies only to CS hopping, and the repetition enhancement applies only to the comb offset hopping. In the CR [2], the parameters are named as hoppingFinerGranularity and hoppingWithRepetition. We prefer to keep the naming from the agreement which identifies more easily that each parameter is only applicable to its respective hopping scheme. This is consistent with the naming of the other parameters introduced in the CR for this feature such as cyclicShiftHoppingSubset and combOffsetHoppingSubset. 

Proposal 1: Suggest adopting the following text proposal in 38.211.

--------------------------------------------------------Proposal 1 start---------------------------------------------------------------
6.4.1.4.2	Sequence generation
< Unchanged parts are omitted >
The quantity  is given by
-	if the higher-layer parameter cyclicShiftHopping is not configured:

-	If the higher-layer parameter cyclicShiftHopping is configured:

	where  and is the th entry and the cardinality of the set 

	respectively, where  is given by the higher-layer parameter cyclicShiftHoppingSubset if configured, otherwise . 
	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 cyclic-shift hopping identity  is contained in the higher-layer parameter cyclicShiftHopping.
	If the higher-layer parameter cyclicShiftHoppingFinerGranularity  hoppingFinerGranularity is configured and the higher-layer parameter cyclicShiftHoppingSubset is not configured, , otherwise .
< Unchanged parts are omitted >
6.4.1.4.3	Mapping to physical resources
< Unchanged parts are 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 th entry and the cardinality of the set 

	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 .
[bookmark: _Hlk144819397]	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 combOffsetHoppingWithRepetition hoppingWithRepetition is configured, , otherwise .
--------------------------------------------------------Proposal 1 end----------------------------------------------------------------

3. CONCLUSIONS
In this contribution, we provided our views on the draft CR for Rel-18 SRS Enhancements. We make the following proposal:

Proposal 1: Suggest adopting the following text proposal in 38.211.

--------------------------------------------------------Proposal 1 start---------------------------------------------------------------
6.4.1.4.2	Sequence generation
< Unchanged parts are omitted >
The quantity  is given by
-	if the higher-layer parameter cyclicShiftHopping is not configured:

-	If the higher-layer parameter cyclicShiftHopping is configured:

	where  and is the th entry and the cardinality of the set 

	respectively, where  is given by the higher-layer parameter cyclicShiftHoppingSubset if configured, otherwise . 
	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 cyclic-shift hopping identity  is contained in the higher-layer parameter cyclicShiftHopping.
	If the higher-layer parameter cyclicShiftHoppingFinerGranularity  hoppingFinerGranularity is configured and the higher-layer parameter cyclicShiftHoppingSubset is not configured, , otherwise .
< Unchanged parts are omitted >
6.4.1.4.3	Mapping to physical resources
< Unchanged parts are 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 th entry and the cardinality of the set 

	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 combOffsetHoppingWithRepetition hoppingWithRepetition is configured, , otherwise .
--------------------------------------------------------Proposal 1 end----------------------------------------------------------------

4. REFERENCES
[1] “Draft Report of 3GPP TSG RAN WG1 #114 v0.2.0”, 3GPP TSG RAN WG1 Meeting #114, August 2023
[2] R1-2310756, “Corrections to MIMO enhancements”, 3GPP TSG RAN WG1 Meeting #114 bis, October 2023


3/4
