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 Introduction
[bookmark: OLE_LINK2][bookmark: OLE_LINK1][bookmark: OLE_LINK15][bookmark: OLE_LINK16]In last meeting, RAN2 has sent an LS R2-2206828 to RAN1 to take the RAN2 agreements into account on RAN1’s specification, and RAN2 asks RAN1 to confirm whether the configuration of SDT common search space as a choice between an existing search space or a new search space as noted above is aligned with RAN1 understanding. 
In this contribution, we discuss the issues related to NTA value, Redundancy version, SDT search space and repetitions.
 Discussion on Small data transmission
 NTA value
	RAN2#116bis-e agreements

=>	If contention resolution fails during RA procedure (for both legacy RA and RA-SDT), the UE restores the NTA value used before RAR TAC is received


The above agreement has been captured in TS 38.321[4].
3>	when the Contention Resolution is considered not successful as described in clause 5.1.5:
4>	if CG-SDT procedure triggered as in clause 5.27 is ongoing:
5>	set the NTA value to the value before applying the received Timing Advance Command as in TS 38.211 [8].
Although NTA is defined in TS 38.211 and further cited to TS 38.213, it’s observed that RAN1 spec only defines how UE obtains Timing Advance Command, e.g. through Random Access Response or absolute timing advance command MAC CE, and then set NTA to TAC, the behavior of whether contention resolution is successful is not mentioned in RAN1 spec even for legacy RACH procedure. Therefore, it’s already clear to define the NTA value restoring in TS 38.321 as shown above, no RAN1 impact is identified on this issue.
Observation 1: The agreement about restoring NTA value has no impact on RAN1 spec.
 Redundancy version
	RAN2#117e agreements

=>	For autonomous re-tx, fix the RV to be 0 for both the initial and retransmission of initial CG-SDT transmission.  


According to the RAN2 discussion in last meeting and the agreement above, it’s concluded that soft combination is not useful for autonomous re-transmission of initial SDT transmission, since the re-transmission is autonomously operated by UE if initial transmission fails, gNB is even not aware of whether the re-transmission happens or not. Therefore, during SDT procedure, redundancy version needs to be fixed to 0 for both initial and autonomous retransmission of initial CG-SDT transmission, which needs to be captured in TS 38.214 as shown in TP #1.
Proposal 1: Adopt TP #1 for TS 38.214.
TP #1
	Reason for change: RAN2 agrees that during SDT procedure, redundancy version needs to be fixed to 0 for both initial transmission and autonomous retransmission of initial CG-SDT transmission
Summary of change: descriptions for fixing the RV to be 0 for both initial transmission and autonomous retransmission of initial CG-SDT transmission are added in section 6.1.2.3.1 and 6.1.2.3.2.
Consequences if not approved: RV for initial transmission and autonomous retransmission of initial CG-SDT transmission is not clear.

TS38.214
< Unchanged text omitted >
[bookmark: _Toc106695665]6.1.2.3.1	Transport Block repetition for uplink transmissions of PUSCH repetition Type A with a configured grant
< Unchanged text omitted >
The procedures described in this clause apply to PUSCH transmissions of PUSCH repetition Type A with a Type 1 or Type 2 configured grant. 
The higher layer parameter repK-RV defines the redundancy version pattern to be applied to the repetitions. If cg-RetransmissionTimer is provided, the redundancy version for uplink transmission with a configured grant is determined by the UE. If CG-SDT procedure is initiated as described in clause 5.27 of [10, TS 38.321], the redundancy version for initial transmission and autonomous retransmission of initial configured-grant based PUSCH transmission shall be set to 0. If the parameter repK-RV is not provided in the configuredGrantConfig and cg-RetransmissionTimer is not provided, the redundancy version for uplink transmissions with a configured grant shall be set to 0. If the parameter repK-RV is provided in the configuredGrantConfig and cg-RetransmissionTimer is not provided, for the nth transmission occasion among K repetitions, n=1, 2, …, K, it is associated with (mod((n-mod(n, N))/N,4)+1)th value in the configured RV sequence, where N=1. If a configured grant configuration is configured with startingFromRV0 set to 'off', the initial transmission of a transport block may only start at the first transmission occasion of the K repetitions. Otherwise, the initial transmission of a transport block may start at
 
-	the first transmission occasion of the K repetitions if the configured RV sequence is {0,2,3,1},
-	any of the transmission occasions of the K repetitions that are associated with RV=0 if the configured RV sequence is {0,3,0,3},
-	any of the transmission occasions of the K repetitions if the configured RV sequence is {0,0,0,0}, except the last transmission occasion when K≥8. 

< Unchanged text omitted >
[bookmark: _Toc106695666]6.1.2.3.2	Transport Block repetition for uplink transmissions of PUSCH repetition Type B with a configured grant
< Unchanged text omitted >
The procedures described in this Clause apply to PUSCH transmissions of PUSCH repetition type B with a Type 1 or Type 2 configured grant.
For PUSCH transmissions with a Type 1 or Type 2 configured grant, the nominal repetitions and the actual repetitions are determined according to the procedures for PUSCH repetition Type B defined in Clause 6.1.2.1. The higher layer configured parameters repK-RV defines the redundancy version pattern to be applied to the repetitions. If CG-SDT procedure is initiated as described in clause 5.27 of [10, TS 38.321], the redundancy version for initial transmission and autonomous retransmission of initial configured-grant based PUSCH transmission shall be set to 0. If the parameter repK-RV is not provided in the configuredGrantConfig, the redundancy version for each actual repetition with a configured grant shall be set to 0. Otherwise, for the nth transmission occasion among all the actual repetitions (including the actual repetitions that are omitted) of the K nominal repetitions, it is associated with (mod((n-mod(n, N))/N,4)+1)th value in the configured RV sequence, where N = 1. If a configured grant configuration is configured with startingFromRV0 set to 'off', the initial transmission of a transport block may only start at the first transmission occasion of the actual repetitions. Otherwise, the initial transmission of a transport block may start at 
-	the first transmission occasion of the actual repetitions if the configured RV sequence is {0,2,3,1},
-	any of the transmission occasions of the actual repetitions that are associated with RV=0 if the configured RV sequence is {0,3,0,3},
-	any of the transmission occasions of the actual repetitions if the configured RV sequence is {0,0,0,0}, except the actual repetitions within the last nominal repetition when K≥8. 




 CG-SDT search space
	For CG-SDT search space
In addition to the above, RAN2 would like to inform RAN1 that the parameter named sdt-CG-SearchSpace-r17 used in 3GPP TS 38.213 does not exist in the RAN2 signalling. Instead, RAN2 signalling uses the existing field names for the search space configuration. RAN2 kindly requests RAN1 to update the RAN1 specs to refer to the search space configured using the BWP-Uplink-Dedicated-SDT-r17 for the above parameter hence, instead of using the new name sdt-CG-SearchSpace-r17. 




Since RAN2 has confirmed that parameter sdt-CG-SearchSpace-r17 does not exist, the corresponding description for this UE specific CG SDT search space should be revised. It can be handled in the similar way as other UE specific search space as shown in TP#2.
Proposal 2: Adopt TP#2 for TS 38.213.
TP#2 
	Reason for change: parameter sdt-CG-SearchSpace is not defined in TS 38.331, the UE specific search space defined for CG-SDT is configured in BWP-DownlinkDedicatedSDT-r17
Summary of change: in section 10.1, parameter name sdt-CG-SearchSpace is changed to SearchSpace, and description how CG-SDT search space is configured is added. In section 19.1, sdt-CG-SearchSpace is replaced by “configured in BWP-DownlinkDedicatedSDT-r17”.
Consequences if not approved: parameter sdt-CG-SearchSpace is not aligned with TS 38.331

TS38.213
< Unchanged text omitted >
[bookmark: _Toc29899575][bookmark: _Toc20311598][bookmark: _Toc12021486][bookmark: _Toc29917312][bookmark: _Toc99993834][bookmark: _Toc36498186][bookmark: _Toc29899157][bookmark: _Toc26719423][bookmark: _Toc29894858][bookmark: _Toc45699213][bookmark: _Ref491451763][bookmark: _Ref491466492]10.1	UE procedure for determining physical downlink control channel assignment 
< Unchanged text omitted >
-	a USS set configured by 
-	SearchSpace in PDCCH-Config with searchSpaceType = ue-Specific for DCI formats with CRC scrambled by C-RNTI, MCS-C-RNTI, SP-CSI-RNTI, CS-RNTI(s), SL-RNTI, SL-CS-RNTI, or SL Semi-Persistent Scheduling V-RNTI, or 
-	sdt-CG-SearchSpace for configured-grant based PUSCH transmission in RRC_INACTIVE state that is configured in BWP-DownlinkDedicatedSDT-r17 for DCI formats with CRC scrambled by C-RNTI or CS-RNTI as described in clause 19.1.

< Unchanged text omitted >

19.1	Configured-grant based PUSCH transmission
< Unchanged text omitted >
A UE can be provided a USS set configured in BWP-DownlinkDedicatedSDT-r17 by sdt-CG-SearchSpace, or a CSS set by sdt-SearchSpace, to monitor PDCCH for detection of DCI format 0_0 with CRC scrambled by C-RNTI or CS-RNTI for scheduling PUSCH transmission or of DCI format 1_0 with CRC scrambled by C-RNTI for scheduling PDSCH receptions [12, TS 38.331]. The UE may assume that the DM-RS antenna port associated with the PDCCH receptions, the DM-RS antenna port associated with the PDSCH receptions, and the SS/PBCH block associated with the PUSCH transmission are quasi co-located with respect to average gain and quasi co-location 'typeA' or 'typeD' properties. The UE transmits a PUCCH with HARQ-ACK information associated with the PDSCH receptions as described in clause 9.2.1 using a same spatial domain transmission filter as for the last PUSCH transmission.
< Unchanged text omitted >





 SDT common search space
	For SDT common search space
For SDT common search space RAN2 discussed signalling of an existing search space ID. RAN2 has implemented the signalling using a choice structure between configuration of a SearchSpace and SearchSpaceId. Thus network can either configure an existing search space (using searchSpaceId) or configure a new search space (using searchSpace). RAN2 requests RAN1 to kindly confirm whether this is aligned with RAN1 understanding.. 




RAN1’s original intention is to define a new common search space dedicated for SDT, so it’s a new search space instead of an existing common search space. If this SDT common search space is configured with a SearchSpaceId while not extending the maximum configured search space number, then the SDT common search space may replace one of these existing search spaces, such as paging search space, RA search space, SIB1 search space. As we all know that these existing search spaces listed below are also essential during SDT procedure, thus it’s not appropriate to use an existing search space id to represent SDT common search space.
	    commonSearchSpaceList               SEQUENCE (SIZE(1..4)) OF SearchSpace                    OPTIONAL,   -- Need R
    searchSpaceSIB1                     SearchSpaceId                                           OPTIONAL,   -- Need S
    searchSpaceOtherSystemInformation   SearchSpaceId                                           OPTIONAL,   -- Need S
    pagingSearchSpace                   SearchSpaceId                                           OPTIONAL,   -- Need S
    ra-SearchSpace                      SearchSpaceId                                           OPTIONAL,   -- Need S




Given that some RAN2 companies may have concern on introducing new search space to increase the UE monitoring burden, current RAN2’s solution, i.e. using a choice structure between configuration of SearchSpace and SearchSpaceId, can be a good compromise to give network flexibility to configure the SDT common search space.
Proposal 3: RAN1 confirms that using a choice structure between an existing search space or a new search space is aligned with RAN1’s understanding.

 Repetitions
	For CG-SDT repetition

	Repetition
For CG-SDT, RAN1 cannot reach consensus on whether to support repetition or not, it’s up to RAN2 to decide on it.



With regards to the above issue about repetition for CG-SDT, the signalling in TS 38.331 reuses the existing ConfiguredGrantConfig and hence the signalling allows configuration of parameters related to repetition (i.e. repK, repK-RV (including repK-r17), pusch-RepTypeIndicator-r16 and frequencyHoppingPUSCH-RepTypeB-r16) within this IE. 



Since RAN2 has agreed to reuse the repetition configuration in the existing IE ConfiguredGrantConfig, the only leftover issue is how to map the repetitions to the SSBs. As discussed for multiple meetings in RAN1, the simplest way is to treat these repetitions as a bundle to map to the same SSB(s).
Proposal 4: For CG-SDT, the repetitions are considered as a bundle of transmission occasions that are mapped to the same SSB(s).

 Conclusion
In this contribution, we have discussed the issues related to NTA value, RV version, SDT search space and repetitions.
Observation 1: The agreement about restoring NTA value has no impact on RAN1 spec.
Proposal 1: Adopt TP #1 for TS 38.214.
Proposal 2: Adopt TP #2 for TS 38.213.
Proposal 3: RAN1 confirms that using a choice structure between an existing search space or a new search space is aligned with RAN1’s understanding.
Proposal 4: For CG-SDT, the repetitions are considered as a bundle of transmission occasions that are mapped to the same SSB(s).
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 Appendix
TP #1
	Reason for change: RAN2 agrees that during SDT procedure, redundancy version needs to be fixed to 0 for both initial transmission and autonomous retransmission of initial CG-SDT transmission
Summary of change: descriptions for fixing the RV to be 0 for both initial transmission and autonomous retransmission of initial CG-SDT transmission are added in section 6.1.2.3.1 and 6.1.2.3.2.
Consequences if not approved: RV for initial transmission and autonomous retransmission of initial CG-SDT transmission is not clear.

TS38.214
< Unchanged text omitted >
6.1.2.3.1	Transport Block repetition for uplink transmissions of PUSCH repetition Type A with a configured grant
< Unchanged text omitted >
The procedures described in this clause apply to PUSCH transmissions of PUSCH repetition Type A with a Type 1 or Type 2 configured grant. 
The higher layer parameter repK-RV defines the redundancy version pattern to be applied to the repetitions. If cg-RetransmissionTimer is provided, the redundancy version for uplink transmission with a configured grant is determined by the UE. If CG-SDT procedure is initiated as described in clause 5.27 of [10, TS 38.321], the redundancy version for initial transmission and autonomous retransmission of initial configured-grant based PUSCH transmission shall be set to 0. If the parameter repK-RV is not provided in the configuredGrantConfig and cg-RetransmissionTimer is not provided, the redundancy version for uplink transmissions with a configured grant shall be set to 0. If the parameter repK-RV is provided in the configuredGrantConfig and cg-RetransmissionTimer is not provided, for the nth transmission occasion among K repetitions, n=1, 2, …, K, it is associated with (mod((n-mod(n, N))/N,4)+1)th value in the configured RV sequence, where N=1. If a configured grant configuration is configured with startingFromRV0 set to 'off', the initial transmission of a transport block may only start at the first transmission occasion of the K repetitions. Otherwise, the initial transmission of a transport block may start at
 
-	the first transmission occasion of the K repetitions if the configured RV sequence is {0,2,3,1},
-	any of the transmission occasions of the K repetitions that are associated with RV=0 if the configured RV sequence is {0,3,0,3},
-	any of the transmission occasions of the K repetitions if the configured RV sequence is {0,0,0,0}, except the last transmission occasion when K≥8. 

< Unchanged text omitted >
6.1.2.3.2	Transport Block repetition for uplink transmissions of PUSCH repetition Type B with a configured grant
< Unchanged text omitted >
The procedures described in this Clause apply to PUSCH transmissions of PUSCH repetition type B with a Type 1 or Type 2 configured grant.
For PUSCH transmissions with a Type 1 or Type 2 configured grant, the nominal repetitions and the actual repetitions are determined according to the procedures for PUSCH repetition Type B defined in Clause 6.1.2.1. The higher layer configured parameters repK-RV defines the redundancy version pattern to be applied to the repetitions. If CG-SDT procedure is initiated as described in clause 5.27 of [10, TS 38.321], the redundancy version for initial transmission and autonomous retransmission of initial configured-grant based PUSCH transmission shall be set to 0. If the parameter repK-RV is not provided in the configuredGrantConfig, the redundancy version for each actual repetition with a configured grant shall be set to 0. Otherwise, for the nth transmission occasion among all the actual repetitions (including the actual repetitions that are omitted) of the K nominal repetitions, it is associated with (mod((n-mod(n, N))/N,4)+1)th value in the configured RV sequence, where N = 1. If a configured grant configuration is configured with startingFromRV0 set to 'off', the initial transmission of a transport block may only start at the first transmission occasion of the actual repetitions. Otherwise, the initial transmission of a transport block may start at 
-	the first transmission occasion of the actual repetitions if the configured RV sequence is {0,2,3,1},
-	any of the transmission occasions of the actual repetitions that are associated with RV=0 if the configured RV sequence is {0,3,0,3},
-	any of the transmission occasions of the actual repetitions if the configured RV sequence is {0,0,0,0}, except the actual repetitions within the last nominal repetition when K≥8. 





TP #2 
	Reason for change: parameter sdt-CG-SearchSpace is not defined in TS 38.331, the UE specific search space defined for CG-SDT is configured in BWP-DownlinkDedicatedSDT-r17
Summary of change: in section 10.1, parameter name sdt-CG-SearchSpace is changed to SearchSpace, and description how CG-SDT search space is configured is added. In section 19.1, sdt-CG-SearchSpace is replaced by “configured in BWP-DownlinkDedicatedSDT-r17”.
Consequences if not approved: parameter sdt-CG-SearchSpace is not aligned with TS 38.331

TS38.213
< Unchanged text omitted >
10.1	UE procedure for determining physical downlink control channel assignment 
< Unchanged text omitted >
-	a USS set configured by 
-	SearchSpace in PDCCH-Config with searchSpaceType = ue-Specific for DCI formats with CRC scrambled by C-RNTI, MCS-C-RNTI, SP-CSI-RNTI, CS-RNTI(s), SL-RNTI, SL-CS-RNTI, or SL Semi-Persistent Scheduling V-RNTI, or 
-	sdt-CG-SearchSpace for configured-grant based PUSCH transmission in RRC_INACTIVE state that is configured in BWP-DownlinkDedicatedSDT-r17 for DCI formats with CRC scrambled by C-RNTI or CS-RNTI as described in clause 19.1.

< Unchanged text omitted >

19.1	Configured-grant based PUSCH transmission
< Unchanged text omitted >
A UE can be provided a USS set configured in BWP-DownlinkDedicatedSDT-r17 by sdt-CG-SearchSpace, or a CSS set by sdt-SearchSpace, to monitor PDCCH for detection of DCI format 0_0 with CRC scrambled by C-RNTI or CS-RNTI for scheduling PUSCH transmission or of DCI format 1_0 with CRC scrambled by C-RNTI for scheduling PDSCH receptions [12, TS 38.331]. The UE may assume that the DM-RS antenna port associated with the PDCCH receptions, the DM-RS antenna port associated with the PDSCH receptions, and the SS/PBCH block associated with the PUSCH transmission are quasi co-located with respect to average gain and quasi co-location 'typeA' or 'typeD' properties. The UE transmits a PUCCH with HARQ-ACK information associated with the PDSCH receptions as described in clause 9.2.1 using a same spatial domain transmission filter as for the last PUSCH transmission.
< Unchanged text omitted >
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