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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction 
[bookmark: OLE_LINK9][bookmark: OLE_LINK10]In this contribution, we will discuss the remaining RAN1 impacts for small data transmission including the remaining issues on SSB-to-PUSCH resource mapping for CG-SDT, validation of CG PUSCH occasion, multiple CG occasions per CG period.
2. [bookmark: OLE_LINK6]Discussion 
2.1. [bookmark: _Ref47374690][bookmark: OLE_LINK21]Mapping between CG-SDT resources and SSBs
In RAN1 #106b-e meeting, RAN1 aspects on mapping between CG-SDT resources and SSBs were discussed. Following agreements on RAN1 aspects for CG-SDT were made in RAN1 [1]. 
	Agreement
· Mapping ratio of SSB to CG PUSCH is configured per CG configuration.
· FFS whether to restrict the same value for all CG configuration and/or allow different value for different CG configurations.
· For the candidate value set of SSB to CG PUSCH mapping ratio, support at least {1, 2, 4, 8, 16}
· FFS {1/8,1/4,1/2}


It was agreed that the mapping ratio of SSB to CG PUSCH is configured per CG configuration. The remaining issue is whether to restrict the same value for all CG configurations.
According to the previous agreements, for CG-SDT, the set of SSBs associated with CG resources are configured, the mapping ratio of SSB to CG PUSCH is configured, and the SSB-to-PUSCH resource mapping is defined within the CG configuration. Besides, CG-SDT resources are configured UE-specifically. Hence, it is reasonable that the mapping ratio of SSB to CG PUSCH could be the same or different for all CG configurations.
[bookmark: _Ref86655910][bookmark: _Ref86655922]Proposal 1: It is not necessary for CG-SDT to restrict the same value for all CG configurations.
For mapping of SSB-to-CG PUSCH, one-to-one mapping, one-to-many mapping, and many-to-one mapping can be supported. Hence, the candidate value set of mapping ratio of SSB-to-PRACH occasion {1/8,1/4,1/2} can be supported.
[bookmark: _Ref83652090][bookmark: _Ref86655923]Proposal 2: The candidate value set of mapping ratio of SSB-to-PRACH occasion {1/8,1/4,1/2} is supported.
2.2. Multiple CG occasions per CG period
In RAN1 #106b-e, there was discussion on whether multiple CG PUSCH occasions in one CG period are supported. From our perspective, for CG-SDT, multiple TDMed and/or FDMed PUSCH resources for CG-SDT within a CG period can be configured, which is more flexible and beneficial to reduce the latency of SDT. An example is shown in the following figure.

 Figure 1: Example of PUSCH resource configuration for CG-SDT
[bookmark: _Ref68626941][bookmark: _Ref68626991][bookmark: OLE_LINK16]Proposal 3: For CG-SDT, multiple TDMed and/or FDMed CG PUSCH occasions in one CG period can be configured.
2.3. Validation of CG PUSCH occasion
RAN1 made the following agreements on validation of CG-PUSCH in RAN1 #106b-e meeting [1].
	Agreement
· The following PUSCH occasion validation rule is applied for CG-SDT
· for unpaired spectrum and for SS/PBCH blocks with indexes provided by ssb-PositionsInBurst in SIB1 or by ServingCellConfigCommon
· if a UE is provided tdd-UL-DL-ConfigurationCommon, the valid PO is the PO in UL part in a slot, or at least Ngap symbols after the end of the DL part in a slot or after the end of the SSB in a slot
· if a UE is not provided tdd-UL-DL-ConfigurationCommon, the valid PO does not precede a SS/PBCH block in the PUSCH slot, starts at least Ngap symbols after a last SS/PBCH block symbol 
· Ngap is provided in Table 8.1-2 in TS 38.213
· FFS if any validation rule following the CG-PUSCH in RRC connected state is applicable, and whether and how to handle the overlapping between CG-PUSCH occasions for CG-SDT and any valid PRACH occasion or MsgA PUSCH occasion.
· FFS the rule for paired spectrum, and whether/how to support CG-SDT for UEs operating in Type-A HD-FDD.

Agreement
A CG PUSCH occasion is not valid if it overlaps with any valid PRACH occasion.
· FFS overlapping between CG PUSCH occasions and MsgA PUSCH occasion

Conclusion
No need to define UL/DL pattern type of validation rule specific for paired spectrum at least for non-RedCap UEs.
· FFS the case for RedCap UEs



According the conclusion, for non-RedCap UEs, all CG PUSCH occasions for CG-SDT are valid for paired spectrum. The remaining issue is whether to define UL/DL pattern type of validation rule for paired spectrum for RedCap UEs.
For HD-FDD operation for RedCap UEs, the same rule needs to be used as for non-RedCap UEs. When there are both non-RedCap UEs and RedCap UEs in a cell, there could be different understandings on the validation of CG PUSCH occasion and the SSB-to-CG PUSCH mapping for SDT, for non-RedCap UEs and RedCap UEs, which may complicate the network configuration. For RedCap UEs, the collision handling discussed in RedCap WI can be reused. 
[bookmark: _Ref86655925]Proposal 4: No need to define UL/DL pattern type of validation rule specific for paired spectrum for RedCap UEs. The collision handling mechanisms agreed in RedCap WI are reused for SDT for RedCap UEs.
For MsgA PUSCH overlapping with other UL signals, the following conclusion was made in RAN1 #101-e. This conclusion can also be applicable to handling the overlapping between CG-PUSCH occasions for CG-SDT and MsgA PUSCH occasions.
	Conclusion:
· For single cell operation or for operation with carrier aggregation in a same frequency band, it is up to UE whether to transmit MsgA PUSCH and/or PUSCH/PUCCH/SRS within a same slot or when the gap is not satisfied.
· Note: it is not intended to have any impact on UE capability signalling


[bookmark: _Ref86655926]Proposal 5: It is up to UE implementation to handle the overlapping between CG-PUSCH occasions for CG-SDT and any valid MsgA PUSCH occasion.
3. Conclusion
In this contribution, we discuss the remaining impacts on the small data transmission from RAN1’s perspective. The conclusion and proposals are summarized below.
Proposal 1: It is not necessary for CG-SDT to restrict the same value for all CG configurations.
Proposal 2: The candidate value set of mapping ratio of SSB-to-PRACH occasion {1/8,1/4,1/2} is supported.
Proposal 3: For CG-SDT, multiple TDMed and/or FDMed CG PUSCH occasions in one CG period can be configured.
Proposal 4: No need to define UL/DL pattern type of validation rule specific for paired spectrum for RedCap UEs. The collision handling mechanisms agreed in RedCap WI are reused for SDT for RedCap UEs.
Proposal 5: It is up to UE implementation to handle the overlapping between CG-PUSCH occasions for CG-SDT and any valid MsgA PUSCH occasion.
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