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	RAN1#112

	Agreement (RAN2 RRC)
For SRS interference randomization, support:
Opt. 3: Both cyclic shift hopping and comb offset hopping. 
· At least the two features can be separately configured
· FFS: Combined cyclic shift hopping and comb offset hopping for a UE
· FFS: Separate or combined with SRS sequence group hopping / sequence hopping 
· FFS: Associated UE capability
“RAN2 impact: RRC, SRS configuration / UE capability for comb offset hopping / cyclic shift hopping”
“RAN4 impact: none” 

Agreement (RAN2 RRC)
For SRS comb offset hopping and/or cyclic shift hopping, for each SRS port, the hopping pattern is determined based on the pseudo-random sequence c(i), initialized with one of the following IDs.
Option 1: Reuse the SRS sequence identity .
Option 2: Introduce new ID(s).
· FFS: the value range, one new ID or two separate new IDs, default ID(s)
“RAN2 impact: RRC, SRS configuration of sequence ID for comb offset hopping / cyclic shift hopping”
“RAN4 impact: none” 

Agreement (RAN2 RRC)
For an 8-port SRS resource in a SRS resource set with usage ‘codebook’ or ‘antennaSwitching’ and resource mapping based on TDM onto m ≥ 2 OFDM symbols in a slot and with TDM factor s, support the 8 ports equally partitioned into s subsets with each subset having 8/s different ports.
At least s = 2. 
· FFS: s = 4, s = 8.
m = 2,4,8, 10,12,14, and m is a multiple of s.
Each of the m OFDM symbols has only one subset. Reuse the existing resource mapping designed for 8/s ports on each OFDM symbol.
· Including frequency-domain resource allocation and mapping to cyclic shifts. FFS port indexing within the subset of 8/s ports.
· FFS: down selection from existing resource mapping designs
FFS: which subset of 8/s ports are mapped onto each OFDM symbol.
FFS: the TDM factor s is configured as an explicit RRC parameter or determined implicitly from other parameters. 
“RAN2 impact: RRC, SRS configuration of TDM parameters for 8 Tx SRS”
“RAN4 impact: none” 

Agreement (RAN2 RRC)
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 non-TDMed schemes (repetition, frequency hopping, partial sounding, or a combination thereof), 
· Option 2: For comb 4, do not support 4 comb offsets.
“RAN2 impact: RRC, SRS configuration of non-TDM parameters for 8 Tx SRS”
“RAN4 impact: none” 

Agreement (RAN2 RRC)
For SRS comb offset hopping and/or cyclic shift hopping, the time-domain hopping behavior depends on at least the slot index  within a radio frame and OFDM symbol index , and select at least one of the following options:
Option 1: Within a slot, hopping based on the repetition factor  and symbol index that is the same across the R repetitions.
Option 2: Within a slot, hopping based on only the symbol index .
Option 3: No intra-slot hopping.
FFS: Time domain hopping behaviour further depends on system frame number (SFN) .
· FFS:  reinitialization periodicity of N radio frames or reinitialization based on system frame number.
FFS: Whether to adopt the same option(s) for comb offset hopping and cyclic shift hopping (if supported separately)
FFS: At least support reinitialization at the beginning of each radio frame. 
“RAN2 impact: RRC, SRS configuration for comb offset hopping / cyclic shift hopping”
“RAN4 impact: none” 

Agreement (RAN2 RRC)
For an 8-port SRS resource in a SRS resource set with usage ‘codebook’ or ‘antennaSwitching’ and resource mapping based on TDM onto m ≥ 2 OFDM symbols in a slot and with TDM factor s ≥ 2, the m OFDM symbols are adjacent, and select one of the following options regarding the TDM pattern:
· Option 2-1: the s subsets of ports are mapped cyclically as {1, 2, …, s,1, 2, …, s} on the m OFDM symbols.
· Option 2-2: the s subsets of ports are mapped sequentially as {1, …, 1, 2, …, 2, s, …, s} on the m OFDM symbols.
“RAN2 impact: RRC, SRS configuration of TDM parameters for 8 Tx SRS”
“RAN4 impact: none” 


	RAN1#111

	Agreement (RAN2 RRC)
For SRS comb offset hopping and/or cyclic shift hopping, for each SRS port,
FFS: Hopping pattern
Support at least hopping based on slot index, OFDM symbol index
· FFS: Use of symbol group based on repetition factor 
· FFS: Additional details on intra-slot hopping based on OFDM symbol index, inter-slot hopping based on slot index, per occasion of SRS resource
· FFS: Re-initialization periodicity 
Applicable to at least periodic/semi-persistent SRS with usage antennaSwitching
FFS: Other types of SRS
FFS: Configuring a subset of comb offsets / cyclic shifts for comb offset hopping / cyclic shift hopping, respectively
FFS: Combined comb offset hopping and cyclic shift hopping, supporting both, or down selecting one
“RAN2 impact: RRC, SRS configuration for comb offset hopping / cyclic shift hopping”
“RAN4 impact: none” 
Agreement (RAN2 RRC)
For SRS comb offset hopping and/or cyclic shift hopping, for each SRS port, the hopping pattern is determined based on:
Option 1: The hopping pattern is based on the pseudo-random sequence c(i), initialized with a network-configured ID.
FFS: The ID could be cell ID , SRS sequence identity , C-RNTI, or a new ID
FFS: The relation between the legacy group / sequence hopping and the new hopping 
“RAN2 impact: RRC, SRS configuration for sequence ID for comb offset hopping / cyclic shift hopping”
“RAN4 impact: none” 
Agreement (RAN2 RRC)
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), at least support:
· For comb 2, support 1 and 2 comb offsets
· For comb 4, support 2 and [4] comb offset
· For comb 8, support 4 comb offsets
“RAN2 impact: RRC, SRS configuration of non-TDM parameters for 8 Tx SRS”
“RAN4 impact: none” 
Agreement (RAN2 RRC)
For single SRS resource in a SRS resource set with usage ‘codebook’ for 8Tx PUSCH or ‘antennaSwitching’ (i.e., for 8T8R antenna switching), when the SRS resource is configured with 8 ports and m OFDM symbols (m > 1), support the case of 8 ports mapped onto the m OFDM symbols 
· Option 1: Different SRS ports are mapped onto different OFDM symbols (i.e., TDM)
· FFS: m can be legacy values, i.e., 2,4,[8,10,12,14].
“RAN2 impact: RRC, SRS configuration of TDM parameters for 8 Tx SRS”
“RAN4 impact: none” 


	RAN1#110b-e

	Agreement (RAN2 RRC)
Support at least one of the following for SRS interference randomization
· Randomized code-domain resource mapping for SRS transmission by introducing cyclic shift hopping / randomization to SRS resource
· Comb offset hopping for SRS
· The comb offset is determined pseudo-randomly as a function of time (e.g., slot index, symbol index) and/or NW configured ID with a certain UE-specific initialization.
· FFS: Other details, e.g., how the comb offset value is determined by the parameters for each SRS port of a SRS resource for a SRS transmission occasion.
“RAN2 impact: RRC, SRS configuration for comb offset hopping / cyclic shift hopping”
“RAN4 impact: none” 
Agreement (RAN2 RRC)
For comb offset hopping for SRS and for randomized code-domain resource mapping for SRS transmission via cyclic shift hopping / randomization, further study the following:
· The hopping pattern (e.g., the pseudo-random sequence, time-domain granularity for hopping)
· The time-domain parameter and/or behavior (e.g., slot index, symbol index, re-initialization behavior)
· Network-configured ID for UE-specific initialization
· How the comb offset / cyclic shift value is determined by the parameters for each SRS port of a SRS resource for a SRS transmission occasion
· Potential issue on multiplexing with legacy UEs if CS hopping and/or comb offset hopping are enabled
· Applicability to periodic/semi-persistent/aperiodic SRS
Other details are not excluded
“RAN2 impact: RRC, SRS configuration for comb offset hopping / cyclic shift hopping”
“RAN4 impact: none” 
Agreement (RAN2 RRC)
For an 8-port SRS resource in a SRS resource set ‘antennaSwitching’ (i.e., for 8T8R antenna switching), when the SRS resource is configured with m OFDM symbols (m >= 1), at least support the 8 ports mapped onto each of the m OFDM symbols using legacy schemes (repetition, frequency hopping, partial sounding, or a combination thereof). 
· m takes the legacy values, i.e., 1,2,4,8,10,12,14.
“RAN2 impact: RRC, SRS configuration of non-TDM parameters for 8 Tx SRS with AS”
“RAN4 impact: none” 
Agreement (RAN2 RRC)
For one single SRS resource in a SRS resource set with usage ‘codebook’ for 8Tx PUSCH, when the SRS resource is configured with n ports (n <= 8) and m OFDM symbols (m >= 1), at least support the n ports mapped onto each of the m OFDM symbols using legacy schemes (repetition, frequency hopping, partial sounding, or a combination thereof). 
· n can be 8
· m takes the legacy values, i.e., 1,2,4,8,10,12,14.
“RAN2 impact: RRC, SRS configuration of non-TDM parameters for 8 Tx SRS with CB”
“RAN4 impact: none” 


	RAN1#110

	Agreement (RAN2 RRC)
For 8 Tx SRS, at least support
· 8 ports in 1 SRS resource for ‘antennaSwitching’;
· FFS 8 ports in one or multiple SRS resources for ‘codebook’ 
Above does not imply support for 8 ports in one or multiple OFDM symbols
“RAN2 impact: RRC, SRS configuration of parameters for 8 Tx SRS”
“RAN4 impact: none” 

Agreement (RAN2 RRC)
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)
“RAN2 impact: RRC, SRS configuration of parameters for 8 Tx SRS”
“RAN4 impact: none” 

Agreement (RAN2 RRC)
For an 8-port SRS resource in an SRS resource set with usage antennaSwitching (i.e., for 8T8R antenna switching), the 8-port SRS resource is transmitted in at least one OFDM symbol.
FFS: the resource transmitted in multiple OFDM symbols where different ports are mapped to different symbols.
“RAN2 impact: RRC, SRS configuration of parameters for 8 Tx SRS”
“RAN4 impact: none” 

Agreement (RAN2 RRC)
For SRS resource set(s) with usage ‘nonCodebook’ support 8 1-port SRS resources in one or multiple OFDM symbols. 
· Note: The maximum number of simultaneous SRS resources is determined via UE-capability signalling.
“RAN2 impact: RRC, SRS configuration of parameters for 8 Tx SRS for NCB”
“RAN4 impact: none” 


	RAN1#109e

	



