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1 Introduction
In RAN2#112e, pre-configured PUSCH resources (i.e. CG Type 1) based SDT was discussed and following agreements were made:


In this contribution we discuss further details of pre-configured PUSCH resources (i.e. CG Type 1) based SDT.
2 Discussion
2.1 Criteria to determine whether to use CG resources for SDT or not 
In RAN2 #113 [2] it was agreed that, for SDT, UE performs UL carrier selection (i.e. if SUL is configured in the cell, UL carrier is selected based on RSRP threshold. If CG-SDT resources are configured on the selected UL carrier and are valid, then CG-SDT is chosen.

In a cell supporting SUL, network may configure CG resources only on NUL. In this case, if RSRP of the downlink pathloss reference is less than rsrp-ThresholdSSB-SUL, UE will not use CG resources for SDT. This is reasonable as in cell supporting SUL, NUL has less UL coverage than SUL; if RSRP of the downlink pathloss reference is less than rsrp-ThresholdSSB-SUL, UE is not in NUL coverage. 

In a cell supporting SUL, network may configure CG resources only on SUL. In this case, if RSRP of the downlink pathloss reference is not less than rsrp-ThresholdSSB-SUL, UE will not use CG resources for SDT. However, in this scenario, the SUL can be used as SUL typically has more UL coverage than NUL. 

Proposal 1: If SUL is supported in the cell and if the RSRP of the downlink pathloss reference is not less than rsrp-ThresholdSSB-SUL and CG resources for SDT are not configured for NUL but CG resources for SDT are configured for SUL
In RAN2 #112e [1] it was agreed that SSBs are mapped to CG occasions. A SS-RSRP threshold is configured for SSB selection. UE selects one of the SSB with SS-RSRP above the threshold and selects the associated CG resource for UL data transmission. If SS-RSRP of all the SSBs is below the SS-RSRP threshold, UL transmission may fail. In this case, it is reasonable to not use CG-SDT. 
Proposal 2: For selecting CG-SDT, at least one SSB with SS-RSRP above a threshold, amongst the SSBs associated with CG resources should be available.
2.2 Monitoring network response for SDT using CG resource
Upon performing UL transmission in CG resource for SDT, UE needs to monitor DL for network response. Network response can include resource for retransmission/new transmission, DL data or RRC message to complete SDT procedure. For network response following aspects needs to be considered: 
Search Space: UE needs to know search space for monitoring PDCCH. One of the following can be considered for determining search space for monitoring PDCCH.

· Option 1: sdt-SearchSpace can be signaled by network in RRCRelease message

· 1-1: sdt-SearchSpace indicates one of the search space in PDCCH-ConfigCommon of initial DL BWP
· 1-2: sdt-SearchSpace indicates one of the search space in PDCCH-Config of initial DL BWP
· Option 2: sdt-SearchSpace can be signaled by network in initial DL BWP configuration (PDCCH-ConfigCommon or PDCCH-Config)
RX beam for monitoring PDCCH: UE can monitor the search space using the RX beam corresponding to SSB associated with UL grant in which transmission is made by UE.
RNTI: UE needs to know the RNTI for monitoring PDCCH. UE can monitor PDCCH addressed to C-RNTI where the C-RNTI is the one which the UE used in cell from which it received CG resources for SDT. Alternately, the C-RNTI can be assigned along with CG resources for SDT.

Proposal 3: sdt-SearchSpace is signaled for monitoring PDCCH for network response during SDT procedure using CG resource. 

Proposal 4: RAN2 to discuss and agree on one of the following:

· UE monitors PDCCH addressed to C-RNTI where the C-RNTI is the one which the UE used in cell from which it has received CG resources for SDT. 

· C-RNTI is assigned along with CG resources for SDT
2.3 TA validation

One of the requirement for using CG resources for SDT is that the TA should be valid. For TA validation following approach can be considered:
·  Network configures SDT-TimeAlignmentTimer. The SDT-TimeAlignmentTimer is started upon receiving the SDT-TimeAlignmentTimer configuration from network.

· Even if the timer is running, path loss may change due to UE's mobility, resulting in change of TA. So we proposed that:

· If SDT-TimeAlignmentTimer is running; and 

· If the SS-RSRP of pathloss reference has not increased by more than rsrp-IncreaseThresh since the last time SDT-TimeAlignmentTimer was started; and 
· If the SS-RSRP of the pathloss reference has not decreased by more than rsrp-DecreaseThresh since the last time SDT-TimeAlignmentTimer was started:

· TA is considered valid.

Proposal 5: Network configures SDT-TimeAlignmentTimer. The SDT-TimeAlignmentTimer is started upon receiving the SDT-TimeAlignmentTimer configuration from network

· If SDT-TimeAlignmentTimer is running; and 

· If the SS-RSRP of pathloss reference has not increased by more than rsrp-IncreaseThresh since the last time SDT-TimeAlignmentTimer was started; and 
· If the SS-RSRP of the pathloss reference has not decreased by more than rsrp-DecreaseThresh since the last time SDT-TimeAlignmentTimer was started:

· TA is considered valid.
3 Conclusion

Based on the above, RAN2 is requested to discuss and agree on the following proposals:
Proposal 1: If SUL is supported in the cell and if the RSRP of the downlink pathloss reference is not less than rsrp-ThresholdSSB-SUL and CG resources for SDT are not configured for NUL but CG resources for SDT are configured for SUL
Proposal 2: For selecting CG-SDT, at least one SSB with SS-RSRP above a threshold, amongst the SSBs associated with CG resources should be available.
Proposal 3: sdt-SearchSpace is signaled for monitoring PDCCH for network response during SDT procedure using CG resource. 

Proposal 4: RAN2 to discuss and agree on one of the following:

· UE monitors PDCCH addressed to C-RNTI where the C-RNTI is the one which the UE used in cell from which it has received CG resources for SDT. 

· C-RNTI is assigned along with CG resources for SDT
Proposal 5: Network configures SDT-TimeAlignmentTimer. The SDT-TimeAlignmentTimer is started upon receiving the SDT-TimeAlignmentTimer configuration from network

· If SDT-TimeAlignmentTimer is running; and 

· If the SS-RSRP of pathloss reference has not increased by more than rsrp-IncreaseThresh since the last time SDT-TimeAlignmentTimer was started; and 
· If the SS-RSRP of the pathloss reference has not decreased by more than rsrp-DecreaseThresh since the last time SDT-TimeAlignmentTimer was started:
· TA is considered valid.
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RAN2#112e Agreements [1]:


The configuration of configured grant resource for UE uplink small data transfer is contained in the RRCRelease message.  FFS if other dedicated messages can configure CG in INACTIVE CG. Configuration is only type 1 CG with no contention resolution procedure for CG. 


The configuration of configured grant resource can include one type 1 CG configuration.  FFS if multiple configured CGs are allowed


A new TA timer for TA maintenance specified for configured grant based small data transfer in RRC_INACTIVE should be introduced.  FFS on the procedure, the validity of TA, and how to handle expiration of TA timer.  The TA timer is configured together with the CG configuration in the RRCRelease message.


The configuration of configured grant resource for UE small data transmission is valid only in the same serving cell.  FFS for other CG validity criteria (e.g. timer, UL/SUL aspect, etc)


The UE can use configured grant based small data transfer if at least the following criteria is fulfilled (1) user data is smaller than the data volume threshold; (2) configured grant resource is configured and valid; (3) UE has valid TA.  FFS for the candidate beam criteria.  


From RAN2 point of view:  An association between CG resources and SSBs is required for CG-based SDT.  FFS up to RAN1 how the association is configured or provided to the UE.  Send an LS to RAN1 to start the discussion on how the association can be made.   Mention that one option RAN2 considered was explicit configuration with RRC Release message


A SS-RSRP threshold is configured for SSB selection. UE selects one of the SSB with SS-RSRP above the threshold and selects the associated CG resource for UL data transmission.








