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1. INTRODUCTION

RAN2 has started work since RAN2 #111e on the Rel-17 WI for Small Data Transmission in INACTIVE state [1]. After RAN2 #112e, RAN2 sent an LS [2] to RAN1 asking for guidance. In this contribution, we provide our views on the questions from RAN2. 
 
2. RAN1 ASPECTS OF SDT

RAN2 asked RAN1 to provide their views on the following topics:

	2. Actions:
To RAN1 group.
ACTION: 	RAN2 respectfully requests RAN1 to take the above into account and provide input for: 
· Configuration of the coreset and search space for monitoring the PDCCH addressed to the C-RNTI after successful completion of the RACH procedure during RA-SDT. 
· Configuration of association between the type 1 CG resource(s) for CG-SDT and SSB(s)



Regarding the first bullet, a UE in INACTIVE can initiate a small data transmission (SDT) procedure on RACH resources. Per RAN2’s agreement, after successful completion of the RA procedure (e.g. successful reception of Msg4 or MsgB), the UE monitors for a PDCCH addressed to its C-RNTI for potential scheduling for transmission of subsequent small data.  This is similar to the behaviour after successful RA completion in connected mode. 

After successful contention resolution, the UE remains in INACTIVE state and monitors the PDCCH addressed to the C-RNTI for subsequent scheduling messages for both in UL and DL. The network can transmit DL messages and schedule the UE for further UL transmissions using the C-RNTI based scheduling, e.g. using a dynamic grant or a configured grant. RAN2 is asking for guidance on how the CORESET and SS are configured after contention resolution. For subsequent scheduling, the UE can monitor common search spaces along with dedicated search spaces. Such configuration of resources for determining the location of PDCCH candidates should be delivered to the UE prior to going to INACTIVE. For example, the configuration can be delivered to the UE through RRC signalling when it transitions to INACTIVE (e.g. in RRCrelease) or through the SIB with the rest of the CORESET configurations. 

Proposal 1: For PDCCH monitoring addressed to C-RNTI after successful completion of the RA, reply to RAN2 that:
- UE monitors dedicated search spaces if available; UE monitors common search space otherwise.
- It is up to RAN2 how the UE keeps coreset and search space configurations upon transitioning into INACTIVE state.

Regarding the second bullet, the Type 1 CG resource is semi-statically configured as part of the IE ConfiguredGrantConfig with one spatial relation, srs-ResourceIndicator. When the UE enters INACTIVE state, the UE stores the CG configuration and can perform SDT on the CG resource with the configured spatial relation. In RAN2, an issue was raised that the optimum spatial relation can change while the UE is INACTIVE due to UE movement, rotation, blockage, etc. Therefore, RAN2 determined that an enhancement may be needed to allow the UE to select different spatial relations for a type 1 CG while in INACTIVE. Since the UE monitors SSBs in INACTIVE state, the UE measures SSB-RSRPs and can determine which SSB is best. Then the UE can determine the spatial filter associated to the best SSB. RAN2 proposed that a Type 1 CG resource is associated to SSBs and is asking for guidance on how to configure the association. 

Each SSB effectively defines a CG-SDT transmission occasion for the UE and the UE selects the occasion according to the SSB-RSRP measurement. This is analogous to 2-step RACH where PUSCH occasions are introduced, and the occasions are linked to preamble/SSB occasions. A similar configuration can be considered where the CG-SDT PUSCH occasions are defined and configured with links to SSBs. The TRP monitors each CG-SDT transmission and can adjust its spatial filter for reception using the configured linkage with an SSB. The CG-SDT transmission occasions need to be TDM’d so the TRP can adjust its spatial filter to receive the CG-SDT associated to each SSB.
 
There are two options that can be considered. The first option considers a one-to-one mapping between a type 1 CG configuration and an SSB. This can be supported by having the UE configured with multiple CGs with one SRI per CG. The other option is to have a one-to-multiple association. This option requires an enhancement to the specification to allow one type 1 CG configuration to have multiple SRIs configured, for example through multiple srs-ResourceIndicator values.  

Proposal 2: CG-SDT can be configured with one-to-many mapping to SSBs.

3. CONCLUSIONS
In this contribution, we discussed the LS from RAN2 on SDT and we make the following proposals:

Proposal 1: For PDCCH monitoring addressed to C-RNTI after successful completion of the RA, reply to RAN2 that:
- UE can monitor dedicated search spaces if available; UE monitors common search space otherwise.	
- it is up to RAN2 how the UE keeps coreset and search space configurations upon transitioning into INACTIVE state.

Proposal 2: CG-SDT can be configured with one-to-many mapping to SSBs.
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