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1.	Introduction
RAN2 has started work on the NR Small Data Enhancements WI (RP-201305). The objectives of this WI include solutions for RACH based small data transmission (RA-SDT) and Configured Grant based small data transmissions (CG-SDT).
In this contribution, we discuss physical layer aspects of SDT for which RAN1 input has been requested in the LS sent by RAN2 [1].
2.	Discussion
RAN2 recently sent an LS to RAN1 in [1]:
	For RA-SDT: 
As noted above, RAN2 has agreed that the UE in RRC_INACTIVE should be able to send multiple UL and DL packets as part of the same SDT mechanism and the UE has to monitor the PDCCH addressed to the C-RNTI after successful completion of the RACH procedure during RA-SDT. RAN2 respectfully requests RAN1 to provide input on configuration of the coreset and search space for monitoring the PDCCH addressed to the C-RNTI in the above case. 
For CG-SDT: 
As noted above, RAN2 has agreed that an association between type 1 CG resource(s) and SSB(s) is required for CG-based SDT considering the multi-beam operation. Providing such configuration explicitly in the RRCRelease message with suspendConfig is being considered by RAN2. RAN2 respectfully requests RAN1 to provide input on configuration of such association between the type 1 CG resources and the SSBs. 
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 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, we think that Type3-PDCCH CSS set or USS set can be supported. Currently, other type PDCCH CSS sets, i.e. Type0/0A/1/2 PDCCH CSS sets, are used for specific cases such as SIB, RACH and Paging. 
On the other hand, Type3-PDCCH CSS set can be configured for DCI formats with CRC scrambled by C-RNTI and CS-RNTI for the primary cell. Besides, USS set can be also configured for DCI formats with CRC scrambled by C-RNTI and CS-RNTI. 
Thus, we propose to support Type3-PDCCH CSS set or USS set for monitoring the PDCCH addressed to the C-RNTI after successful completion of the RACH procedure during RA-SDT.
Proposal 1: Type3-PDCCH CSS set or USS set can be supported for monitoring the PDCCH addressed to the C-RNTI after successful completion of the RACH procedure during RA-SDT.

Currently, CSS Type 3 PDCCH and USS are configured by UE dedicated signalling. Thus, we think that Type3-PDCCH CSS set and USS should be also configured by UE dedicated RRC message before or when UE goes to RRC_INACTIVE. As captured in [1], RAN2 agreed that the configuration of configured grant resource for UE uplink small data transfer is contained in the RRCRelease message. Thus, one option seems to use the RRCRelease message to configure Type3-PDCCH CSS set and USS for SDT. RAN2 could further discuss details about how to configure CSS Type 3 PDCCH and USS before or when UE goes to RRC_INACTIVE.
Proposal 2: Dedicated configuration of CSS Type 3 PDCCH or USS should be provided before or when UE goes to RRC_INACTIVE.

Regarding CORESET for SDT, we think that at least CORESET0 can be used for monitoring the PDCCH addressed to the C-RNTI after successful completion of the RACH procedure during RA-SDT, because CORESET0 is configured by MIB and available in RRC_INACTIVE without any special signalling. 
Meanwhile, we could also consider other CORESET than CORESET0 for monitoring the PDCCH addressed to the C-RNTI after successful completion of the RACH procedure during RA-SDT. RAN1 needs to further discuss details about CORESET/SS for RA-SDT.
Proposal 3: At least CORESET0 can be used for monitoring the PDCCH addressed to the C-RNTI after successful completion of the RACH procedure during RA-SDT.
Proposal 4: If needed, other CORESET than CORESET0 can be also considered for monitoring the PDCCH addressed to the C-RNTI after successful completion of the RACH procedure during RA-SDT.
Proposal 5: RAN1 needs to further discuss details about CORESET/SS for RA-SDT.

Regarding configuration of association between the type 1 CG resource(s) for CG-SDT and SSB(s), we think that for CG Type 1 in RRC_CONNECTED, SRS-Resource indicated in IE rrc-ConfiguredUplinkGrant provides SRS-SpatialRelationInfo. UE uses the IE SRS-SpatialRelationInfo for association between CG Type 1 and a reference signal, as specified in 38.331 (see the below boxes).
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Figure 1: RRC configuration of CG Type 1 in 38.331
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Figure 2: IE SRS-SpatialRelationInfo in 38.331
Observation 1: For CG in RRC_CONNECTED, SRS resources are mapped to spatial information e.g. SSB(s).
Considering the current configuration, if we reuse IE rrc-ConfiguredUplinkGrant for CG-SDT, configuration of association between the type 1 CG resource(s) for CG-SDT and SSB(s) could be provided by IE SRS-SpatialRelationInfo. As captured in [1], RAN2 agreed that the configuration of configured grant resource for UE uplink small data transfer is contained in the RRCRelease message. Thus, one simple option seems to include IE SRS-SpatialRelationInfo in the RRCRelease message to configure association between the type 1 CG resource(s) for CG-SDT and SSB(s).
Observation 2: Since RAN2 agreed that the configuration of configured grant resource for UE uplink small data transfer is contained in the RRCRelease message, IE SRS-SpatialRelationInfo indicated by SRS-ResourceIndicator in IE rrc-ConfiguredUplinkGrant (i.e. SRS-resourceId) can be also provided to UE for association between the type 1 CG resource(s) for CG-SDT and SSB(s).
Proposal 6: Some of SRS configuration for CG-SDT (e.g. IE SRS-SpatialRelationInfo in SRS-Config) can be provided to a UE for association between the type 1 CG resource(s) for CG-SDT and SSB(s).
Proposal 7: Respond to RAN2 based on the above observations and the proposals.
3.	Conclusion
In conclusion, we propose to respond to RAN2 as follows:
Proposal 1: Type3-PDCCH CSS set or USS set can be supported for monitoring the PDCCH addressed to the C-RNTI after successful completion of the RACH procedure during RA-SDT.
Proposal 2: Dedicated configuration of CSS Type 3 PDCCH or USS should be provided before or when UE goes to RRC_INACTIVE.
Proposal 3: At least CORESET0 can be used for monitoring the PDCCH addressed to the C-RNTI after successful completion of the RACH procedure during RA-SDT.
Proposal 4: If needed, other CORESET than CORESET0 can be also considered for monitoring the PDCCH addressed to the C-RNTI after successful completion of the RACH procedure during RA-SDT.
Proposal 5: RAN1 needs to further discuss details about CORESET/SS for RA-SDT.
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rrc-ConfiguredUplinkGrant SEQUENCE {

timeDomainOffset INTEGER (0..5119),

timeDomainAllocation INTEGER (0..15),

frequencyDomainAllocation BIT STRING (SIZE(18)),

antennaPort INTEGER (0..31),

dmrs-SeqgInitialization INTEGER (0..1

precodingAndNumberOfLayers INTEGER (0..63),

'sTs-ResourceIndicator| INTEGER (0..15)

mcsAndTBS INTEGER (0..31),

frequencyHoppingOffset INTEGER (1.. maxNrofPhysicalResourceBlocks-1
pathlossReferenceIndex INTEGER (0..maxNrofPUSCH-PathlossReferenceRSs-1)
rr

pusch-RepTypeIndicator-rle ENUMERATED {pusch-RepTypeA, pusch-RepTypeB}

frequencyHoppingPUSCH-RepTypeB-rl6é ENUMERATED {interRepetition, interslot}
timeReferenceSFN-rlé ENUMERATED {sfn512}
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SRS-SpatialRelationInfo

SEQUENCE {

servingCellId ServCellIndex
referencesignal CHOICE {
ssb-Index SSB-Index,
csi-RS-Index NZP-CSI-RS-Resourceld,
srs SEQUENCE {
resourceId SRS-Resourceld,

uplinkBWP BWP-Id




