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Introduction
Small data transmission (SDT) has been discussing in RAN2, and the related LS has been sent to RAN1. The contribution mainly discuss the reply of the related LS.

UL timing alignment
RAN2 had sent an LS [1] on the UL timing alignment (TA) validation. In RAN1#104bis-e, RAN1 discussed and replied the LS. There are still some open issue for the UL timing alignment from RAN1’s perspective.

RSRP change thresholds
In the reply LS agreed in RAN1#104bis-e [2], RAN1 gave the views on the threshold of RSRP change for TA validation as follows.
	RAN1 discussed TA validation based on RSRP change criterion, and confirms that the change of RSRP could be taken as an optional criterion for determining the validity of the UL TA for CG-SDT considering the multi-beam operation. The criterion is valid only when the gNB configures RSRP change thresholds. RAN1 sees a few potential options on how the RSRP change thresholds are configured, e.g., cell level configured, or per set of SSBs configured, or configured per CG PUSCH configuration, etc. RAN1 understands this shall be studied in RAN2.


In RAN1 view, RSRP change can be an optional criterion for TA validation. RAN1 also noticed there could be some options on how the RSRP change thresholds are configured, and it should be studied in RAN2.

Calculation of RSRP
Linear averaged RSRP of a subset of SSBs
In the reply LS agreed in RAN1#104bis-e [2], RAN1 gave the views on the calculation of RSRP which is used for TA validation as follows.
	The RSRP in the criterion is a linear averaged RSRP of a subset of SSBs. The suitable mechanism for determining this subset of SSBs is still to be discussed further in RAN1. Candidates under study include e.g., determination based on an absolute RSRP threshold, or based on the SSB subset in configuration, etc. RAN1 will inform RAN2 if further progress is achieved in future.


In RAN1 view, RSRP used for TA validation can be calculated as a linear averaging of RSRP of a subset of SSBs. The determination of the subset of SSBs is still under discussion of RAN1.

Selection of the subset of SSBs
In multi-beam operation, RSRP used for TA validation may not be the cell-level RSRP, since TA can be specific to a subset of Rx beams at gNB. If a subset of Rx beams at gNB can form a well-shaped beam (e.g. circular sector) and the RSRP change within the well-shaped beam can reflect the TA validity, gNB can explicitly configure the SSBs corresponding to the well-shaped beam as a subset of SSBs. Therefore, the RSRP in the criterion is a linear averaged RSRP of a subset of SSBs, where the subset of SSBs contains SSBs configured by gNB with explicit signalling.
In RAN1#105-e [3], it was agreed that the subset of SSBs is determined at least based on a configured absolute RSRP threshold.
	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


However, the range of the subset of SSBs is still under discussion. It could be the SSBs configured per CG configuration, or the SSBs configured for all CG configurations, or all actually transmitted SSBs ect. In our view, UE may maintain one TA per CG configuration (corresponding to a well-shaped beam), and gNB can provide the well-shaped beam(s) each corresponding to a CG configuration for robust small data transmission. It is up to gNB implementation to handle the tradeoff between the robustness of UE mobility and the resource overhead.
Proposal 1: The SSB subset for RSRP based TA validation is determined at least based on a configured absolute RSRP threshold, where the subset of SSBs is a set of SSBs configured per CG configuration.

Other criterion than RSRP change and TAT
In the reply LS agreed in RAN1#104bis-e [2], RAN1 gave the views on the other potential criterion for TA validation than RSRP change and TAT as follows.
	Please note besides the RSRP change criterion and the TAT criterion (as agreed in RAN2), other criterions are under discussion in RAN1 to handle e.g., the potential issue of accuracy of TA validation from absolute RSRP. RAN1 does not reach consensus if the issue exists, and it is RAN1 understanding that this potential issue of accuracy of TA validation from absolute RSRP belongs to RAN4 expertise.


In RAN1 view, other criterion for TA validation is still under discussion of RAN1. Some companies in RAN1 concern about the accuracy of TA validation based on absolute RSRP. It should be firstly studied in RAN4 in RAN1’s understanding.
In RAN1#105-e [3], RAN1 had sent LS [4] to RAN4 on the beam correspondence requirements. 
	In current NR specification the UE Tx beam determination for both msg1 and msg3 in RACH procedure (in all RRC states) are up to UE implementation. Meantime, RAN1 understanding is that RAN4 beam correspondence requirements currently apply to RRC_CONNECTED state only.
Given the above, RAN1 would like to ask RAN4 whether there is a need to define the beam correspondence requirements for Small Data Transmission (Configured Grant SDT and/or Random Access SDT) in RRC_INACTIVE state.



Search space set
RAN2 had sent an LS [5] on monitoring the PDCCH addressed to the C-RNTI after successful completion of the RACH procedure during RA-SDT. 
In RAN1#104-e, RAN1 discussed and replied the LS. In the reply LS [6], RAN1 gave the views on the search space set and CORESET for monitoring the PDCCH addressed to the C-RNTI during RA-SDT as follows.
	· From RAN1 perspective, at least a separate SearchSpace that is different from the existing common SearchSpace should be supported for monitoring the PDCCH addressed to the C-RNTI after successful completion of the RACH procedure during RA-SDT
· It is up to RAN2 decision if the separate SearchSpace is UE-specific or common to the UEs performing RA-SDT
· If the separate SearchSpace is not configured, type-1 PDCCH CSS can be reused.
· FFS UE-specific CORESET or common CORESET


RAN1 decided that a separate search space set different from the existing common search space set should be supported.
There is an FFS point that whether the CORESET associated to the separate search space set is UE-specific or common. In our view, during RA-SDT, it is better that the CORESET is QCLed with SSB, and CORESET#0 or CORESET within CORESET#0 may be suitable. Therefore, we support the CORESET is a common CORESET.
Proposal 2: The CORESET associated to the search space set for monitoring the PDCCH addressed to the C-RNTI after successful completion of the RACH procedure during RA-SDT is a common CORESET.

Association between SSB and CG resource
RAN2 had sent an LS [5] on configuration of the association between the type 1 CG resources and the SSBs for CG-SDT.
In RAN1#104e, RAN1 discussed and replied the LS. In the reply LS [6], RAN1 gave the views on configuration of the association between the type 1 CG resources and the SSBs for CG-SDT as follows.
	· One or multiple SSBs can be associated with each CG configuration for CG-SDT.
· From RAN1 perspective, the following options can be considered for the association between the SSBs and the CG resources (including transmission occasions and DMRS) per CG configuration for CG-SDT.
· Opt. 1: Define the SSB-to-CG-PUSCH mapping rule 
· Reuse the SSB-to-RO mapping as the baseline
· FFS the potential RAN1 impact, e.g. mapping ratio and association period
· Opt. 2: CG resources per CG configuration are associated with a set of SSB(s) by explicit signalling.
· FFS the potential RAN1 impact
· Other solutions are not precluded
· FFS whether repetition is supported for CG-SDT or not, and if supported how to handle the mapping between the SSBs and repetitions
· FFS TA validation and PUSCH validation for CG-SDT.


RAN1 gave two options for configuration of the association between the SSBs and the CG resources per CG configuration for CG-SDT.
In RAN1#104bis-e [7], RAN1 confirmed that CG configuration discussed in SDT is the CG configuration in licensed band.
	Conclusion:
· It is RAN1’s common understanding that the CG configuration mechanism in licensed band can be reused for CG-SDT in principle.


In RAN1#104bis-e [7], it was agreed that “CG resources per CG configuration are associated with a set of SSB(s) configured by explicit signalling”, i.e. Option 2 in RAN1#104e meeting. Because some companies believe that gNB should know which SSB is selected by UE, SSB-to-PUSCH resource unit mapping within the CG configuration was listed as an FFS point.
	Agreement:
· CG resources per CG configuration are associated with a set of SSB(s) configured by explicit signalling.
· FFS how to define an SSB-to-PUSCH resource mapping within the CG configuration.
· FFS specific changes to the CG configuration to support the additional SSB-to-PUSCH mapping, if any.


[bookmark: _GoBack]In RAN1#105-e [3], it was agreed that SSB-to-PUSCH resource unit mapping within the CG configuration is implicitly defined, i.e. using a mapping rule. The ordering of the SSB can reuse that of SSB-to-RO mapping, and the ordering of PUSCH resource unit can reuse that of MsgA PUSCH.
	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


The determination of mapping ratio is still FFS. In our view, the set of SSBs configured in a CG resource is a set of cell-specific beam, which corresponds to RO in cell specific manner. So, the mapping ratio of SSB-to-RO mapping is determined by the legacy parameters in SIB1.
Proposal 3: The mapping ratio of SSB-to-RO mapping is determined by the legacy parameters in SIB1.

[bookmark: _Ref494215420]Conclusion
We have the following observations and proposals.
Proposal 1: The SSB subset for RSRP based TA validation is determined at least based on a configured absolute RSRP threshold, where the subset of SSBs is a set of SSBs configured per CG configuration.
Proposal 2: The CORESET associated to the search space set for monitoring the PDCCH addressed to the C-RNTI after successful completion of the RACH procedure during RA-SDT is a common CORESET.
Proposal 3: The mapping ratio of SSB-to-RO mapping is determined by the legacy parameters in SIB1.
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