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Introduction
RAN1 provided the list of RRC parameters [1] based on their agreements and RAN2 has worked on implementing the RRC parameters to the RRC running CR [2].
In this contribution, we provide further issues need to be corrected.
Discussion
RRC restriction on Rel-18 DMRS
According to the RAN1 agreements Rel-17 parameter dmrs-FD-OCC-DisabledForRank1-PDSCH-r17 cannot be configured together with Rel-18 DMRS (i.e. dmrs-TypeEnh-r18).
Agreement in RAN1#114b
· When the UE is configured with the higher layer parameter enhanced-dmrs-Type_r18, the UE does not expect to be configured with dmrs-FD-OCC-DisabledForRank1-PDSCH.

	PDSCH-Config ::= SEQUENCE { 
…
dmrs-FD-OCC-DisabledForRank1-PDSCH-r17 	ENUMERATED {true} 	OPTIONAL, -- Need R 
…
}



	dmrs-FD-OCC-DisabledForRank1-PDSCH
If configured, the UE may assume that the set of remaining orthogonal antenna ports, which are within the same code division multiplexing (CDM) group and have different frequency domain orthogonal cover codes (FD-OCC), are not associated with the PDSCH of another UE (see TS 38.214 [19], clause 5.1.6.2). It is applicable for PDSCH SCS of 480 and 960 kHz when rank 1 PDSCH with type-1 or type-2 DMRS is scheduled.



	DMRS-DownlinkConfig ::=             SEQUENCE {
    dmrs-Type                           ENUMERATED {type2}                                                      OPTIONAL,   -- Need S
    dmrs-AdditionalPosition             ENUMERATED {pos0, pos1, pos3}                                           OPTIONAL,   -- Need S
    maxLength                           ENUMERATED {len2}                                                       OPTIONAL,   -- Need S
    scramblingID0                       INTEGER (0..65535)                                                      OPTIONAL,   -- Need S
    scramblingID1                       INTEGER (0..65535)                                                      OPTIONAL,   -- Need S
    phaseTrackingRS                     SetupRelease { PTRS-DownlinkConfig  }                                   OPTIONAL,   -- Need M
    ...,
    [[
    dmrs-Downlink-r16               ENUMERATED {enabled}                                                        OPTIONAL    -- Need R
    ]],
    [[
    dmrs-TypeEnh-r18                    ENUMERATED {enabled}           OPTIONAL    -- Need R
    ]]
}



	dmrs-TypeEnh
Enables the use of enhanced DMRS type1 or enhanced DMRS type2 with field dmrs-Type (see TS 38.211 [16], clause 7.4.1.1.1). If the field is absent, the UE uses DMRS type 1 or DMRS type 2 depending on dmrs-Type. If the field is present, the UE uses DMRS eType 1 if dmrs-Type is absent. If the field is present, the UE uses DMRS eType 2 if dmrs-Type is present.



We think the new restriction in the field description of dmrs-FD-OCC-DisabledForRank1-PDSCH-r17 is needed to reflect the RAN1 agreement. See the proposed text below.
	dmrs-FD-OCC-DisabledForRank1-PDSCH
If configured, the UE may assume that the set of remaining orthogonal antenna ports, which are within the same code division multiplexing (CDM) group and have different frequency domain orthogonal cover codes (FD-OCC), are not associated with the PDSCH of another UE (see TS 38.214 [19], clause 5.1.6.2). It is applicable for PDSCH SCS of 480 and 960 kHz when rank 1 PDSCH with type-1 or type-2 DMRS is scheduled. If dmrs-TypeEnh-r18 is configured, this field is not configured.



Proposal 1: Add the restriction that dmrs-FD-OCC-DisabledForRank1-PDSCH-r17 cannot be configured together with Rel-18 DMRS parameter (i.e. dmrs-TypeEnh-r18).

RRC structure on SRS subset
[bookmark: _Hlk142252059]According to the RAN1 agreements below, RAN1 provided the equation how to signal the SRS subset.
Agreement in RAN1#114
When a subset of comb offsets for comb offset hopping is configured, and when a subset of cyclic shifts for cyclic shift hopping is configured, support the following option for configuring the subset S={S(0), S(1), …, S(z-1)} with , where  for comb offset hopping and  for cyclic shift hopping, and:
· Option 1b: S(0), S(1), …, S(z-1) are configured via a Z-length bitmap with S(i-1) being the i-th bit set as 1.

Based on above equation, the transmission combination could be described as below.
· Comb-2 (Z=2): range of small z is 1<z<2, hence no subset since there is no integer within 1<z<2
· Comb-4 (Z=4): range of small z is 1<z<4, then the maximum value of small z is 3, so the maximum cardinality of the subset S is 3 
S = {S(0),…, S(z-1)} = {S(0), S(1), S(2)}
· Comb-8 (Z=8): range of small z is 1<z<8, then the maximum value of small z is 7, so the maximum cardinality of the subset S is 7
S = {S(0),…, S(z-1)} = {S(0), S(1), …, S(6)}
For the transmission combination for Z=2 case, there is no subset because there is no integer within 1<z<2. However, the RRC running CR implement it but we think it is useless.
	SRS-Resource ::=                        SEQUENCE {
…
[[
  nrofSRS-Ports-n8-r18                        ENUMERATED {ports8, ports8tdm}                                       OPTIONAL,   -- Need R
  combOffsetHopping-r18                       SEQUENCE {
        hoppingId-r18                           INTEGER (0..1023)                                                  OPTIONAL,   -- Need R
        hoppingSubset-r18                       CHOICE {
          transmissionComb-n2                        BIT STRING (SIZE (2)),
          transmissionComb-n4                        BIT STRING (SIZE (4)),
          transmissionComb-n8                        BIT STRING (SIZE (8)),
        }                                                                                                          OPTIONAL,   -- Need R
        hoppingWithRepetition-r18               ENUMERATED {symbol, Rrepetition}                                   OPTIONAL  -- Need R
    }                                                                                                              OPTIONAL,   -- Need R
  cyclicShiftHopping-r18                      SEQUENCE {
        hoppingId-r18                           INTEGER (0..1023)                                                  OPTIONAL,   -- Need R
        hoppingSubset-r18                      CHOICE {
          transmissionComb-n2                        BIT STRING (SIZE (8)),
          transmissionComb-n4                        BIT STRING (SIZE (12)),
          transmissionComb-n8                        BIT STRING (SIZE (6)),
        }                                                                                                          OPTIONAL,   -- Need R
        hoppingFinerGranularity-r18             ENUMERATED {enable}                                               OPTIONAL   -- Need R
    }                                                                                                              OPTIONAL   -- Need R
]]
}



We propose to remove the subset parameter for the case of Comb-2 as below.
hoppingSubset-r18                       CHOICE {
          transmissionComb-n2            BIT STRING (SIZE (2)),
          transmissionComb-n4            BIT STRING (SIZE (4)),
          transmissionComb-n8            BIT STRING (SIZE (8)),
        }
[bookmark: _Toc60777407][bookmark: _Toc146781493]
Proposal 2: Remove the SRS subset parameter for the case of Comb-2 (i.e. transmissionComb-n2 in hoppingSubset-r18).

Restriction on hopping ID
According to the RAN1 agreements, A single hopping ID for both comb-offset and cyclic shift hopping is agreed.
Agreement in RAN1#112b-e
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

	RAN2 Parent IE
	RAN2 ASN.1 name
	Parameter name in the spec
	New or existing?
	Description
	Value range
	Per (UE, cell, TRP, …)
	Required for initial access or IDLE/INACTIVE
	Comment
	　
	

	SRS-Resource
	hoppingId-r18
	hoppingId
	New
	ID used to initialize pseudo random comb offset hopping or cyclic shift hopping
	INTEGER (0..1023)
	Per SRS resource
	UE-specific
	One hoppingId is used for comb offset hopping and/or cyclic shift hopping of a SRS resource.
	

　
	


However, there are two fields each for the comb offset hopping and cyclic shift hopping in the RRC running CR [2].
	[[
  nrofSRS-Ports-n8-r18                        ENUMERATED {ports8, ports8tdm}                 OPTIONAL,   -- Need R
  combOffsetHopping-r18                       SEQUENCE {
        hoppingId-r18                           INTEGER (0..1023),
        hoppingSubset-r18                      FFS                                             OPTIONAL,   -- Need R
        hoppingWithRepetition-r18               ENUMERATED {symbol, Rrepetition}               OPTIONAL  -- Need R
    }                                                                                            OPTIONAL,   -- Need R
  cyclicShiftHopping-r18                      SEQUENCE {
        hoppingId-r18                           INTEGER (0..1023),
        hoppingSubset-r18                      FFS                                             OPTIONAL,   -- Need R
        hoppingFinerGranularity-r18            FFS                                               OPTIONAL   -- Need R
    }                                                                                            OPTIONAL   -- Need R
  ]]


We think the running CR could be enhanced by further corrections (i.e. either below method).
· Method 1: having only one “hoppingId-r18” parameter
· Method 2: having two “hoppingId-r18” parameters as above and restrict (two parameters have same value)
We think Method 1 is better to save the signaling overhead and there are no need to use the same ID with two parameters. Then the hoppingId-r18 could be outside of combOffsetHopping-r18 and cyclicShiftHopping-r18 and following restriction in the field description could be removed. 
	combOffsetHopping
Configures UE with comb offset hopping. The hoppingId is used to initialize pseudo random comb offset hopping. If UE is configured with both comb offset and cyclic shift hopping, only one hoppingId is configured.The hoppingWithRepetition configures time-domain hopping behavior for repetition factor R>1. 

	cyclicShiftHopping
Configures UE with cyclic shift hopping. The hoppingId is used to initialize pseudo random cyclic shift hopping. If UE is configured with both comb offset and cyclic shift hopping, only one hoppingId is configured.The hoppingFinerGranularity enables finer granular hopping, see TSxxxxx.


Proposal 3: For SRS hopping ID, only one “hoppingId-r18” parameter is introduced i.e. hoppingId-r18 could be outside of combOffsetHopping-r18 and cyclicShiftHopping-r18.
SRS hopping restriction between two features 
According to the conclusion in RAN1#114, SRS hopping schemes cannot be configured with 8-port SRS.
Conclusion in RAN1#114 (SRS for AS/CB, TDM: no cyclic shift hopping)
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 and repetition factor R, 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 cyclic shift hopping is configured for the SRS resource, 
· Option A4: Do not support cyclic shift hopping for 8-port SRS with TDM.

Conclusion in RAN1#114 (SRS for AS/CB, TDM: no comb offset hopping)
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 and repetition factor R, 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 comb offset hopping is configured for the SRS resource, 
· Option B5: Do not support comb offset hopping for 8-port SRS with TDM.
However, there are no restriction in the RRC running CR [2] reflecting above RAN1 conclusion. We think following two restrictions need to be captured in the RRC running CR [2].
· Not support nrofSRS-Ports-n8-r18 with ports8tdm and combOffsetHopping-r18 simultaneously
· Not support nrofSRS-Ports-n8-r18 with ports8tdm and cyclicShiftHopping-r18 simultaneously

	nrofSRS-Ports-n8
Number of ports if the number of antenna ports is 8. The value ‘ports8’ configures UE with 8 antenna ports and the value ‘ports8tdm’ configures the UE with 8 antenna ports which are partitioned into 2 subsets with each subset having 4 different ports, and the subsets are mapped to different OFDM symbols, see Reference XXX. If this field is present UE ignores the field nrofSRS-Ports. If combOffsetHopping-r18 or cyclicShiftHopping-r18 is configured, this field is not set to ports8tdm.


Proposal 4: Add the restriction for nrofSRS-Ports-n8 that this field is not set to ports8tdm if combOffsetHopping-r18 or cyclicShiftHopping-r18 is configured.
In addition, subset for cyclic shift hopping and finer granularity cannot be configured together according to the RAN1 agreement.
Agreement
For SRS cyclic shift hopping, support finer time-delay-domain granularity, e.g., , where  can be randomly chosen from  at each SRS transmission.
· Note: The finer granularity above only applies to the cyclic shift offsets when cyclic shift hopping is enabled.
If a subset for cyclic shifts is configured, this feature cannot be configured.
Above is a UE optional feature.
 
	[[
  nrofSRS-Ports-n8-r18                        ENUMERATED {ports8, ports8tdm}       	OPTIONAL,   -- Need R
  combOffsetHopping-r18                       SEQUENCE {
        hoppingId-r18                           INTEGER (0..1023),
        hoppingSubset-r18                       CHOICE {
          transmissionComb-n2                        BIT STRING (SIZE (2)),
          transmissionComb-n4                        BIT STRING (SIZE (4)),
          transmissionComb-n8                        BIT STRING (SIZE (8)),
        } 																								OPTIONAL,   -- Need R
        hoppingWithRepetition-r18               ENUMERATED {symbol, Rrepetition} 	OPTIONAL    -- Need R
    } 																									OPTIONAL,   -- Need R
  cyclicShiftHopping-r18                      SEQUENCE {
        hoppingId-r18                           INTEGER (0..1023),
        hoppingSubset-r18                      CHOICE {
          transmissionComb-n2                        BIT STRING (SIZE (8)),
          transmissionComb-n4                        BIT STRING (SIZE (12)),
          transmissionComb-n8                        BIT STRING (SIZE (6)),
        }                                                                                 OPTIONAL,   -- Need R
        hoppingFinerGranularity-r18             ENUMERATED {enable}                       OPTIONAL    -- Need R
    }                                                                                     OPTIONAL    -- Need R
  ]]



However, there are no restriction in the RRC running CR [2] reflecting above RAN1 agreement. We think following restriction needs to be captured in the RRC running CR [2].
· Not support hoppingSubset-r18 and hoppingFinerGranularity-r18 simultaneously

	cyclicShiftHopping
Configures UE with cyclic shift hopping. The hoppingId is used to initialize pseudo random cyclic shift hopping. If UE is configured with both comb offset and cyclic shift hopping, only one hoppingId is configured. The hoppingFinerGranularity enables finer granular hopping, see TSxxxxx. If hoppingSubset is configured, hoppingFinerGranularity is not configured.



Proposal 5: Add the restriction that hoppingSubset-r18 cannot be configured together with hoppingFinerGranularity-r18.
Conclusion
Based on the discussion, we have the following proposals.
Proposal 1: Add the restriction that dmrs-FD-OCC-DisabledForRank1-PDSCH-r17 cannot be configured together with Rel-18 DMRS parameter (i.e. dmrs-TypeEnh-r18).
Proposal 2: Remove the SRS subset parameter for the case of Comb-2 (i.e. transmissionComb-n2 in hoppingSubset-r18).
Proposal 3: For SRS hopping ID, only one “hoppingId-r18” parameter is introduced i.e. hoppingId-r18 could be outside of combOffsetHopping-r18 and cyclicShiftHopping-r18.
Proposal 4: Add the restriction for nrofSRS-Ports-n8 that this field is not set to ports8tdm if combOffsetHopping-r18 or cyclicShiftHopping-r18 is configured.
Proposal 5: Add the restriction that hoppingSubset-r18 cannot be configured together with hoppingFinerGranularity-r18.
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