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1. Introduction
[bookmark: _Hlk46842767][bookmark: Proposal_Pattern_Length]In RAN2#112-e meeting, several aspects related to the usage of configured grant for SDT were discussed and made the following agreements were made [1]:
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. 
2 The configuration of configured grant resource can include one type 1 CG configuration.  FFS if multiple configured CGs are allowed
3 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.
4 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)
5 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.  
6 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
7 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.

This contribution further discusses unresolved aspects related to the usage of configured grant for SDT.
1. Discussion
Configuration of CG-SDT
Regarding the usage of configured grant resources for SDT in RRC_INACTIVE, a few key criteria have already been agreed in the previous meeting, which are mostly common with the RACH based SDT. However, one key difference relates to the mapping of certain logical channels to particular configured grants. Note that since it was already agreed that a specific DRB can be setup/configured to be used for SDT and the gNB can set the allowed configured grant(s) for transmission for each logical channel using allowedCG-List, the applicability of a given CG to be used for SDT can already be configured by the network. Based on this, if UE has data that does not correspond to DRBs setup/configured to be used for SDT, it shall not be allowed to use the configured resources for transmission of this data. Thus, this mapping can serve as an additional criterion for usage of CG-SDT.
Proposal 1:	The gNB can provide the mapping of configured grant to particular LCHs in order to control whether or not CG based SDT is allowed for a given DRB.
In addition, while it was agreed that the configuration of configured grant resource can include one type 1 CG configuration, it still needs to be discussed whether in addition to type1, type 2 configured grants can be applicable for SDT and whether multiple CG can be configured for SDT in RRC_INACTIVE. In our view, PUR based LTE EDT mechanism is quite similar to NR type 1 CG, with the resources configured semi-statically for periodic usage by the UE. Usage of mode 2 requires additional UE power consumption in terms of monitoring PDCCH, which may not be desirable in RRC_INACTIVE. Therefore, it is proposed to only consider type 1 configured grant for usage in RRC_INACTIVE for SDT. Moreover, regarding the need for multiple CGs, we do not think it is an essential feature to support. While it is deemed useful for the case of IIoT where a variety of services with very different traffic characteristics might need to be supported, it does not seem applicable for SDT. So, we propose to only consider a single type 1 CG configuration for SDT as baseline.
Proposal 2:	RAN2 is proposed to agree that only type 1 configured grant is supported for SDT in RRC_INACTIVE.
Proposal 3:	RAN2 is proposed to agree that only a single CG configuration for SDT is supported in RRC_INACTIVE as baseline.

Timing Alignment validity
In LTE PUR, a time alignment timer and associated is defined to maintain the validity of the time alignment for PUR transmissions. For SDT using CG, based on company views in the email discussion [2], it seems most are ok with following the PUR like approach of having a TA timer and an RSRP criteria to track the RSRP of the serving cell to determine the validity of the timer. The RSRP change thresholds can indicate the threshold(s) of change in serving cell RSRP for TA validation similar to LTE-PUR. One open question however is what the UE behavior is in case the TA is invalid in RRC_INACTIVE, i.e. when the TAT for SDT expires, whether the UE retains or discards the CG-SDT that was provided by the network. In our view, the situation is similar to the case of cell reselection in some sense, i.e. due to the change in channel conditions compared to when the configuration was considered valid, it does not make much sense for the UE to retain the configuration for possible reuse. Therefore, it is simpler and cleaner behavior for the UE to release the CG-SDT configuration when the UE has no valid TA rather than store it.
Proposal 4:	When the TA is rendered invalid for a UE in RRC_INACTIVE (i.e. expiry of TAT or RSRP change), it shall discard the CG-SDT configuration.
[bookmark: _Hlk53994228]Assistance information
The UE can provide some assistance information to the network before moving to RRC_INACTIVE in case it is interested in performing SDT and request CG configuration by the network. In LTE, this can be accomplished by PURConfigurationRequest message, which includes information like the traffic periodicity and offset, number of PUR occasions, requested TBS, etc. Since the gNB might not be aware of the UE’s expected traffic pattern during RRC_INACTIVE, we think it is useful to be able to indicate this information to the gNB, which can then be taken into consideration when providing a CG configuration to the UE for SDT. Therefore, we propose to consider some assistance information by the UE to the gNB for requesting CG configuration for SDT. The detailed contents of this information can of course be discussed further.
Proposal 5:	RAN2 is proposed to agree that assistance information for configuration of CG-SDT resource can be provided by the UE to the gNB in RRC_CONNECTED. FFS the contents of assistance information.

[bookmark: _Hlk61342052]Criteria for usage of CG for SDT
In the last meeting, it was agreed that at least the following criteria must be met for the UE to be able to use CG for SDT in RRC_INACTIVE:
1 User data is smaller than the data volume threshold
2 Configured grant resource is configured and valid
3 UE has valid TA.
For the first criterion, while we have agreed to the usage of the data volume threshold for both RACH based and CG based SDT, it is not clear whether it is the same threshold for both. In our view, there is no discernible reason why the same threshold is not used for both, so we propose to confirm this in RAN2.
Proposal 6:	A single data volume threshold is defined and configured to the UE for both RA based and CG based schemes to determine if the UE is allowed to perform SDT.

Moreover, it was agreed that due to the multi-beam environment in NR, an association between SSBs and CG resources is required to be configured to the UE for SDT (and an LS sent to RAN1). Accordingly, an SS-RSRP threshold shall be configured to the UE for selection of SSB. So, using this SS-RSRP threshold, the UE first determines a ‘suitable’ SSB and then (based on the SSB to CG resource association) selects the associated CG resource for SDT. It should be noted that such a threshold is already defined for determining a suitable SSB for RACH procedure (rsrp-ThresholdSSB). Then, UE behaviour in case none of the SSBs have RSRP that meet the threshold is not clear. In our view, there is no reason to deviate from RACH behaviour, whereby the UE then selects any SSB to select the associated CG resource. Of course, if multiple SSBs meet the threshold, the UE can choose any suitable SSB.
Proposal 7:	If none of the SSBs with SS-RSRP above the SS-RSRP threshold are available for CG-SDT procedure, the UE shall select any SSB to determine the CG resource.

 Implicit release of CG-SDT configuration
Following the design direction of LTE-PUR, in case UE does not have any data for transmission over PUR resources, it can be configured to release the PUR configuration implicitly. This is based on skipping over a configurable number of consecutive CG occasions. For NR SDT design, the question arises as to whether a similar mechanism needs to be supported. It is not supported in NR for normal CG. In our view, owing to the differences between LTE and NR system due to multi-beam scenario and the lack of sufficient motivation for such a mechanism for SDT use cases, we do not think this feature is essential to support. So, we prefer to not support the implicit release of CG-SDT resource configuration after a certain number of resource occasions are skipped.
Proposal 8:	RAN2 is proposed to agree that implicit release of CG resource configuration is not supported for NR CG-SDT operation.

1. [bookmark: _Toc465993148]Conclusion
This contribution discusses the usage and applicability of configured grant for SDT operation and makes the following  proposals:
Proposal 1:	The gNB can provide the mapping of configured grant to particular LCHs in order to control whether or not CG based SDT is allowed for a given DRB.
Proposal 2:	RAN2 is proposed to agree that only type 1 configured grant is supported for SDT in RRC_INACTIVE.
Proposal 3:	RAN2 is proposed to agree that only a single CG configuration for SDT is supported in RRC_INACTIVE as baseline.
Proposal 4:	When the TA is rendered invalid for a UE in RRC_INACTIVE (i.e. expiry of TAT or RSRP change), it shall discard the CG-SDT configuration.
Proposal 5:	RAN2 is proposed to agree that assistance information for configuration of CG-SDT resource can be provided by the UE to the gNB in RRC_CONNECTED. FFS the contents of assistance information.
[bookmark: _GoBack]Proposal 6:	A single data volume threshold is defined and configured to the UE for both RA based and CG based schemes to determine if the UE is allowed to perform SDT.
Proposal 7:	If none of the SSBs with SS-RSRP above the SS-RSRP threshold are available for CG-SDT procedure, the UE shall select any SSB to determine the CG resource.
Proposal 8:	RAN2 is proposed to agree that implicit release of CG resource configuration is not supported for NR CG-SDT operation.
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