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Introduction
Small data transmission (SDT) in RRC_INACTIVE state has been discussed in RAN2, and the related LS on physical layer aspects has been sent to RAN1. During RAN1#111 meeting, the following agreements were achieved.
	Agreement
For CG-SDT, the repetitions in one CG period are mapped to the same SSB(s), the PUSCH occasions of these repetition are invalid if any of these repetitions is invalid.

Conclusion
Whether to introduce a separate UE capability for CG-SDT repetitions is up to RAN2.



In this contribution, several remaining issues on physical layer aspects of small data transmission is to be discussed.

Discussion
QCL assumption for DL reception during subsequent SDT procedure
For CG-SDT, we have specified that the DM-RS antenna port associated with PDCCH and PDSCH receptions are quasi co-located with the SSB associated with the PUSCH transmission. It is no doubt that it is reasonable to have above assumptions. But, there is still one case needs to be discussed. During subsequent SDT procedure, legacy RACH can be initiated for UL resources request when the PUSCH resources is not available. In this way, the SSB associated with the RO for legacy PRACH transmission may be different from the one for CG-PUSCH transmission due to the beam changing over long term or due to the different subset of SSB configuration for CG-SDT. After the legacy RACH procedure succeeds, the UE may still be in the inactive state and the subsequent SDT procedure is not finished. Thus, subsequent downlink transmissions can still be scheduled, which may occur before the next CG-SDT PUSCH. To obtain a finer DL beam for these downlink receptions at UE side, we propose that the DL beam for the PDCCH and PDSCH reception can be changed along with the selected SSB for legacy RACH and the text in clause 19.1 for TS 38.213 should be changed accordingly, as shown in the appendix.

For RA-SDT, we also have the similar assumption that the DM-RS antenna port associated with the PDCCH and PDSCH receptions are quasi co-located with the SSB associated with the PRACH transmission. From our point of view, It is ambiguous that whether the PRACH transmission refers to RA-SDT or legacy RACH during subsequent SDT procedure. Just the similar as CG-SDT, we think it is reasonable to change the DL beam along with the SSB chosen for legacy RACH. Thus, we propose to add a wording “last” or “recent” in the specification.

Proposal 1: Adopt the change request for PDCCH and PDSCH QCL assumption in clause 19.1 and clause 19.2 for TS 38.213.

 Redundancy versions of repetitions for CG-SDT
According to the following RAN2 agreements in the incoming LS [1], both autonomous re-transmission and PUSCH repetitions can be optional configured for the initial CG-SDT transmission by the gNB.
	RAN2#117e agreements

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




	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. 




From a single feature point of view, if autonomous re-transmission is configured, the redundancy version is fixed to RV#0. While, if reK-RV is configured for CG-SDT repetition, the redundancy version is cycling across CG-SDT repetitions based on the configuration value of reK-RV. Therefore, there is one issue that needs to be further discussed: how to determine the redundancy version if both autonomous re-transmission and rek-RV of PUSCH repetitions are configured for the initial CG-SDT transmission. 

For R16 configured grant PUSCH in shared spectrum, both PUSCH repetitions and autonomous retransmission can also be configured simultaneously. However, in this case, the reK-RV can’t be configured anymore, as the following field description in TS38.331, i.e., the redundancy version should be fixed to 0. For R17 CG-SDT, the same mechanism can be reused. That is, regardless of whether PUSCH repetitions is configured, the redundancy version is fixed to be RV#0 when autonomous is used. But, there is a little difference between R17 CG-SDT and R16 CG PUSCH in shared spectrum: for R17 CG-SDT, even if cg-sdt-RetransmissionTimer is configured, the repK-RV can still be configured for subsequent CG-SDT transmissions. And, it may be necessary to add the following explanation to the repK-RV field description in TS 38.331 and send an LS to RAN2: This field can only be used for subsequent CG-SDT transmission if cg-sdt-RetransmissionTimer is configured for initial CG-SDT transmission. Based on above, no spec changes is needed in RAN1. 
	repK-RV
The redundancy version (RV) sequence to use. See TS 38.214 [19], clause 6.1.2. The network configures this field if repetitions are used, i.e., if repK is set to n2, n4 or n8. This field is not configured when cg-RetransmissionTimer is configured. Otherwise, the field is absent.



Proposal 2: For autonomous re-tx, fix the RV to be 0 for both the initial and retransmission of initial CG-SDT transmission, regardless of whether repK-RV is configured. 

[bookmark: _Ref494215420]Conclusion
In this contribution, we discuss the remaining issues in RAN1 to support small data transmission in inactive state. Based on the discussion, our views are summarized as follows.

Proposal 1: Adopt the change request for PDCCH and PDSCH QCL assumption in clause 19.1 and clause 19.2 for TS 38.213.
Proposal 2: For autonomous re-tx, fix the RV to be 0 for both the initial and retransmission of initial CG-SDT transmission, regardless of whether repK-RV is configured. 
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Annex
Change request for DL beam determination of PDCCH and PDSCH in TS 38.213
19.1	Configured-grant based PUSCH transmission
<Unchanged parts omitted>
A UE can be provided a USS set by 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 last PUSCH or PRACH 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 parts omitted>

19.2	Random-access based PUSCH transmission
<Unchanged parts omitted>
A UE can be provided by sdt-SearchSpace a CSS set to monitor, after contention resolution as described in clause 8.4, PDCCH for detection of a DCI format 0_0 or DCI format 1_0 with CRC scrambled by C-RNTI for scheduling respective PUSCH transmissions or PDSCH receptions; otherwise, if the UE is not provided sdt-SearchSpace, the UE monitors PDCCH according to a Type1-PDCCH CSS set as described in clause 10.1. 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 last PRACH transmission are quasi co-located with respect to average gain and quasi co-location 'typeA' or 'typeD' properties.
<Unchanged parts omitted>




