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1	Introduction
A WI on small data transmission from RRC_INACTIVE was approved [1]. Based on the WI, RAN2 needs to specify the general procedures for both RACH-based schemes and CG-based schemes. Several issues where discussed in the email discussion Post113-e][504][SDT]  CG open issues [2] but some topics such as Time alignment, HARQ operation including retransmissions, and beam management and UL skipping  did not reach a clear consensus between companies. This contribution discusses details on these topics.
[bookmark: _Ref178064866]2	Discussion
The general design principle of Rel 17 SDT for NR is that the framework of configured grants (CG) of type 1 is used as baseline. With such a baseline, the current specification of UE behaviour and grant handling can be reused simplifying the work for SDT.
[bookmark: _Toc54272459][bookmark: _Toc68204921]The legacy Configured Grant framework is reused for CG based SDT 

2.1	Time Alignment
It can be assumed that for the use of any CG type configuration, frame synchronization is needed. As been discussed in [2], both a time alignment timer (TAT) for Serving Cells associated with the Timing Advance Group (TAG) and the RSRP will be used to determine if the UE is time aligned. The UE will be considered time aligned if the TAT is running and the RSRP is within certain thresholds. The use of RSRP change thresholds is to ensure that the UE is stationary.
Similar to PUR, there can be multiple TA validation criteria which the UE must pass in order to use the CG-SDT resource. In addition to the TA validation criteria considered for PUR, beam change can also be considered for CG-SDT. This means that if the beam has changed (e.g. the SSB with highest RSRP) this should be considered as if the UE is in mobility and the CG resource should not be used. There would then be three conditions for a UE to be time aligned:
1. TAT is running
2. SSB with highest RSRP has not changed
3. RSRP is within configurable thresholds

As has been agreed, there is also a minimum RSRP threshold needed to initiate the SDT-CG. This may be needed since the RSRP evaluation in (3) is relative to the initial RSRP threshold
We believe the behaviour described by (1)-(3) is simple and we see little benefit of keeping CG configuration which at some point in time is not time aligned.. In case the gNB wishes to keep the CG configuration active when TAT is about to expire, it can update the TA before the TAT expires.
[bookmark: _Toc68204922][bookmark: _Toc61340447][bookmark: _Toc61340629][bookmark: _Toc61423502][bookmark: _Toc61441819][bookmark: _Toc54272462]If the TA corresponding to a CG-SDT configuration is invalidated before transmission, the UE releases the CG-SDT configuration. 

As has been discussed, the use of beams impact CG-based SDT. A configured CG will have a beam correspondence meaning that the UE transmits in a certain direction and the gNB listens in the same direction, i.e. corresponding to a specific SSB. A natural assumption is that the beam correspondence configured is the one that is used when the UE is sent from connected to inactive. The same is valid if the CG configuration is a response to a RA-SDT since the UE in this case will have indicated its best beam. 
However, since it is agreed that several SSB to CG associations can be configured, another approach would be to before e.g. every CG transmission occasion select the best SSB and transmit on the resource corresponding to this SSB. This could have advantages in cases where several SSB to CG associations are configured and the UE is moving. In this case the UE could reselect SSB as it moves through the cell. In a scenario like this, a different TA evaluation scheme would be beneficial. In this case it would be sufficient that the RSRP corresponding to the SSB is above a threshold and that the TAT is running. However, we see several drawbacks with this approach: 
· The target scenario for CG-SDT is for stationary UEs, optimizations to handle moving UEs should not be needed
· it will lead to a large overhead to configure CG resources with different SSB associations that are not used,
· it will require a large processing burden for blind decoding at the gNB since transmissions can be on a CG resource with any SSB association, 
· skipping with implicit release of resources is more complicated, 
· possibly new MAC CEs are needed to report new best beams, beam changes etc. 
However, for the reasons given above and that the gNB already knows the best beam for the UE, it seems questionable that more than one association needs to be configured in the basic use case of a stationary UE. We therefor propose that
[bookmark: _Toc68204923]No selection algorithm for CG configurations with different beam associations is needed
2.2	Retransmissions and HARQ operation 
To enable dynamic grants when the CG are not sufficient to empty the UE buffer is beneficial if there are sufficient HARQ processes available for CG. This is unlike PUR where only one HARQ process id (HPID) was defined. Therefore, we believe that legacy methods for HARQ process configuration and determination should be used. This seems also be preferred by other companies in [2].
[bookmark: _Toc68204924]HARQ process configuration and determination should be according to NR Rel. 16.
Allowing configuring several HPIDs allows configurations with both short and long periodicities while ensuring that a sufficient number of HARQ retransmissions can be done before the next CG transmission occasion for the same HPID. To not exhaust the number of HARQ processes configured for CG we also believe that the CG timer is useful for CG-SDT to ensure that new data is not transmitted on the HPID when retransmissions may be ongoing.
In Rel. 16, autonomous retransmissions on CG resources can be configured. This requires configuring the cg-RetransmissionTimer, HARQ-ACK (DFI), CS-RNTI and use of UCI. Autonomous retransmissions in Rel. 16 also employ a different way to determine HPID compared to legacy. We believe that autonomous retransmissions on CG resources are not very useful for the scenarios considered for CG-SDT, since the periodicities between CG transmission occasions can be relatively large meaning that a sufficient number of retransmissions using dynamic grants are possible. In this case, it is more efficient to rely on dynamic grants addressed to the C-RNTI. We therefore do not think it is worth the extra complexity needed to use autonomous retransmissions and propose that
[bookmark: _Toc68204925]Autonomous retransmissions on CG are not supported for CG-SDT.
Introducing L1 Ack feedback could have its merit also for CG-SDT, at least if skipping with autonomous release is supported. The benefit if HARQ-ACK is supported is for the case when the gNB does not receive the CG transmissions at all and therefore does not request any retransmission. The UE could misinterpret this as successful transmissions while at the same time gNB thinks the UE has skipped the transmissions and released the CG configuration. This would not happen if HARQ-ACK is available. However, the legacy use of HARQ-ACK also requires configuration of CS-RNTI and the risk of situations where the gNB would not receive the CG transmissions at all can be minimized by only configuring CG for UEs with sufficient RSRP and by relying on RLC retransmissions. We propose
[bookmark: _Toc68204926]L1 ACK feedback is not supported for CG-SDT.
2.3		UL skipping
If a stationary UE configured with a Type 1 CG does not use a SDT configuration, there is benefit for having those UEs to release the CG configuration without additional RRC signalling. This would be particularly useful when the CG configuration is provided as a response to a RACH based SDT when only a few transmissions are expected. Another case is when gNB configures a very long TAT and the UE at some point runs out of data and does not need the CG resources anymore. These resources can then be allocated to other UEs. A simple way would be to reuse skipping, in that a UE skipping SDT CG resources for a configured number of times also release the CG configuration. I.e. the configured uplink grant is released by upper layers and corresponding uplink grants is cleared if the UE does not transmit on a configured number of subsequent CG grants. This would lessen the need for RRC reconfigurations and also lead to more efficient use of SDT with configured grants. Note that similar functionality already is defined for SPS in LTE and for PUR.
[bookmark: _Toc54272464][bookmark: _Toc68204927][bookmark: _Toc54270973][bookmark: _Toc54271015]Like for SPS and PUR, the CG-SDT is released after skipping transmission using configured CG-SDT opportunity a configurable number of times.
In case many SSB to CG associations are configured, alternative skipping rules could be needed. For example, the rule could be formulated as in the following proposal
[bookmark: _Toc68204928]If a configured number of CG resources with a specific SSB to CG resources are skipped, the CG resources with this SSB association is released
This proposal would enable to release unused CG resources which correspond to unused SSB associations while keeping the CG resources with the used association.
Conclusion
Based on the discussion in the previous sections we propose the following:
Proposal 1	The legacy Configured Grant framework is reused for CG based SDT
Proposal 2	If the TA corresponding to a CG-SDT configuration is invalidated before transmission, the UE releases the CG-SDT configuration.
Proposal 3	No selection algorithm for CG configurations with different beam associations is needed
Proposal 4	HARQ process configuration and determination should be according to NR Rel. 16.
Proposal 5	Autonomous retransmissions on CG are not supported for CG-SDT.
Proposal 6	L1 ACK feedback is not supported for CG-SDT.
Proposal 7	Like for SPS and PUR, the CG-SDT is released after skipping transmission using configured CG-SDT opportunity a configurable number of times.
Proposal 8	If a configured number of CG resources with a specific SSB to CG resources are skipped, the CG resources with this SSB association is released
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