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1. Introduction
In the RAN1 #105-e meeting, Rel.17 small data transmission was discussed. Some conclusions were made as below [1].
Agreement:

· The SSB-to-PUSCH resource mapping within the CG configuration is implicitly defined.

· The ordering of the SSB and CG PUSCH resources are to be captured in RAN1 spec.

· A PUSCH resource refers to a transmission occasion and a DMRS resource used for PUSCH transmission

· The ordering of the SSB can reuse from the SSB-to-RO mapping

· The ordering of CG PUSCH resources can reuse from that of MsgA PUSCH as much as possible

· FFS determination of mapping ratio and association period, e.g., explicitly signaled or implicitly derived

· FFS any limitation on the combination of the parameters for CG resources

Agreement:

· The SSB subset for RSRP based TA validation is determined at least based on a configured absolute RSRP threshold.

· FFS the SSB subset which could be

· within a set of SSBs configured per CG configuration

· or within a set of SSBs configured for all CG configurations

· or within a set of all SSBs actually transmitted as indicated in SIB1.

· or highest N SSBs that are measured to derive the subset for a UE across all CG configurations
In this contribution, we further provide our considerations on remaining issues on RACH based small data transmission (RA-SDT) and configured grant based small data transmissions (CG-SDT).

2. Discussion
2.1 RACH based small data transmission (RA-SDT)
Based on RAN2 reply LS [2], RAN2 already decided that the separate search space is common to the UEs performing RA-SDT. So for CORESET configuration on RA-SDT, it is straightforward to use common CORESET to monitor the PDCCH addressed to the C-RNTI after successful completion of the RACH procedure during RA-SDT because common CORESET is already defined and can be configured by MIB or PDCCH-ConfigCommon without any dedicated signalling. 
Comparing with common CORESET, UE-specific CORESET can offer more capacity and flexibility to separate search space for RA-SDT. But the mobility of UE in RRC_INACTIVE is limited due to unavailable UE-specific CORESET when UE moves to neighbor cell. 
Proposal 1: common CORESET for RA-SDT can be used to monitor the PDCCH addressed to the C-RNTI after successful completion of the RACH procedure during RA-SDT based on RAN2’s decision.

2.2 Configured Grant based small data transmissions (CG-SDT)
Based on the agreement in the last meeting [1], the principal of mapping rule between the SSB and the CG resource per CG configuration for CG-SDT is already defined.
	· The SSB-to-PUSCH resource mapping within the CG configuration is implicitly defined.

· The ordering of the SSB and CG PUSCH resources are to be captured in RAN1 spec.

· A PUSCH resource refers to a transmission occasion and a DMRS resource used for PUSCH transmission

· The ordering of the SSB can reuse from the SSB-to-RO mapping

· The ordering of CG PUSCH resources can reuse from that of MsgA PUSCH as much as possible
· FFS determination of mapping ratio and association period, e.g., explicitly signaled or implicitly derived
· FFS any limitation on the combination of the parameters for CG resources


Regarding the mapping ratio and association period for CG-SDT, it is proposed that one SS/PBCH block is associated with a number [image: image1.wmf]N

 of TOs (transmission occasion) of the CG configuration and mapping ratio between SS/PBCH blocks and TOs of the CG configuration can be configured by RRC signaling within the association period as shown in Figure 1, Figure 2 and Figure 3. 
As shown in Figure 1 and Figure 2, mapping ratio between SS/PBCH blocks and TOs of the CG configuration can be configured as 1:1 (one SS/PBCH block associated with one TO) or 1:2 (one SS/PBCH blocks associated with two TOs). The association period is integer number of CG period and is configured by high layer signaling. Starting of the association period is SFN 0.
Proposal 2: For CG-SDT, mapping ratio between SS/PBCH blocks and TOs of one Type1 CG configuration can be configured by RRC signaling within the association period. The association period is integer number of CG period starting from SFN0 and is configured by high layer signaling. 
As shown in Figure 3, mapping ratio between SS/PBCH blocks and TOs of the CG configuration can be configured as 2:1 (two SS/PBCH block associated with one TO). In this case, DMRS resources including DMRS port and DMRS sequence in one TO can be used to further distinguish SSBs. 
Proposal 3: For CG-SDT, if mapping ratio between SS/PBCH blocks and TOs of one Type1 CG configuration is > 1, DMRS resource including DMRS port and DMRS sequence in one TO is used to further distinguish SSBs. 
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Figure 1: Association ratio (1:1) between SS/PBCH blocks and TOs of one type 1 CG configuration
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Figure 2: Association ratio (1:2) between SS/PBCH blocks and TOs of one type 1 CG configuration
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Figure 3: Association ratio (2:1) between SS/PBCH blocks and TOs of one type 1 CG configuration
In addition, PUSCH repetition Type A and Type B mechanism should be supported for CG-SDT because the reliability of small data transmission can be improved by PUSCH repetition mechanism. When PUSCH repetition is applied for CG-SDT, one SS/PBCH block should be associated with one TO bundle including K TOs corresponding to the K repetitions. As shown in Figure 4, if 2 repetitions are applied for CG configuration and mapping ratio between SS/PBCH blocks and TOs is 1:1, one SS/PBCH blocks should be associated with one TO bundle including 2 TOs, i.e. SSB1 corresponds to TO0 and TO1, SSB2 corresponds to TO2 and TO3.
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Figure 4: Association mechanism between SS/PBCH blocks and TOs of one type 1 CG configuration with repetitions
Proposal 4: PUSCH repetition should be supported for CG-SDT. When PUSCH repetition is applied for Type1 CG configuration during CG-SDT, SS/PBCH blocks should be associated with one TO bundle including K TOs corresponding to the K repetitions.
Regarding TA validation for CG-SDT, based on the agreement in the last meeting [1], The SSB subset for RSRP based TA validation need be determined.
	· The SSB subset for RSRP based TA validation is determined at least based on a configured absolute RSRP threshold.

· FFS the SSB subset which could be

· within a set of SSBs configured per CG configuration

· or within a set of SSBs configured for all CG configurations

· or within a set of all SSBs actually transmitted as indicated in SIB1.
· or highest N SSBs that are measured to derive the subset for a UE across all CG configurations


For Alt.1 (within a set of SSBs configured per CG configuration) because TA validation based on the absolute RSRP threshold configured by the network is applicable for all CG configurations per UE, it isn’t necessary to determine the SSB subset and calculate RSRP based TA validation per CG configuration.
For Alt.2 (within a set of SSBs configured for all CG configurations),  because TA validation is applicable for all CG configurations per UE, it is reasonable to select the SSB subset among a set of SSBs configured for all CG configurations per UE to calculate RSRP based TA validation.
For Alt.3 (within a set of all SSBs actually transmitted as indicated in SIB1), it isn’t reasonable that some SSBs which don’t belong to any of the CG configurations are used for RSRP calculation for TA validation.

For Alt.4 (highest N SSBs that are measured to derive the subset for a UE across all CG configurations), Alt.4 is similar with Alt.2 but for Alt.4, it is hard to determine N value.

Proposal 5: the SSB subset which is within a set of SSBs configured for all CG configurations is used for RSRP based TA validation.

3. Conclusions
In this contribution, our proposals on small data transmission are as follows:
Proposal 1: common CORESET for RA-SDT can be used to monitor the PDCCH addressed to the C-RNTI after successful completion of the RACH procedure during RA-SDT based on RAN2’s decision.
Proposal 2: For CG-SDT, mapping ratio between SS/PBCH blocks and TOs of one Type1 CG configuration can be configured by RRC signaling within the association period. The association period is integer number of CG period starting from SFN0 and is configured by high layer signaling.
Proposal 3: For CG-SDT, if mapping ratio between SS/PBCH blocks and TOs of one Type1 CG configuration is > 1, DMRS resource including DMRS port and DMRS sequence in one TO is used to further distinguish SSBs.
Proposal 4: PUSCH repetition should be supported for CG-SDT. When PUSCH repetition is applied for Type1 CG configuration during CG-SDT, SS/PBCH blocks should be associated with one TO bundle including K TOs corresponding to the K repetitions.
Proposal 5: the SSB subset which is within a set of SSBs configured for all CG configurations is used for RSRP based TA validation.
References

[1]. Chairman’s Notes, RAN1#105-e, final, May 10th – 27th, 2021
[2]. R2-2106561, Reply LS to RAN1 on physical layer aspects of small data transmission
_1680696534.vsd
�

￼

UL


UL


UL


UL


DL


SSB0


SSB1


CG configuration



_1688816579.vsd
�

￼

DL


DL


SSB0


SSB1


SSB2


SSB3



_1671977869.vsd
�

￼

UL


UL


UL


UL


DL


DL


SSB0


SSB1


SSB2


SSB3



_1671977675.vsd
�

￼

UL


UL


UL


UL


DL


DL


SSB0


SSB1


SSB2


SSB3



