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1	Introduction
The WID on small data transmission from RRC_INACTIVE has been updated in [1]. Based on the WID, RAN2 needs to specify the general procedures for both RACH-based schemes and CG-based schemes. Several issues where discussed for CG-SDT in the email discussion Post113-e][504][SDT]  CG open issues  [2]  and during the last RAN2#2 meetings and in the email discussion [3]. The following CG-SDT agreements were reached at RAN2#113bis-e:
Agreements:
1	CG-SDT resources can be configured at the same time on NUL and SUL 
[bookmark: _Hlk69904338]2	Implicit release of CG-SDT resource is not supported
3	UE start a window after CG/DG transmission for CG-SDT.   FFS whether to design a new timer or to reuse an existing timer.

4	Support retransmission by dynamic grant for CG-SDT. 
5	Support multiple HARQ processes for uplink CG-SDT. 
6	CG resource availability delay is not considered as a criterion for CG validation.
7	UL carrier selection is performed before CG-SDT selection
8	FFS CG-SDT resource can be configured on BWPs other than initial BWP

In RAN2#114-e, the following agreements relevant for CG-SDT were made
Agreement 
1. Working assumption: UE-specific search space is configured for UEs performing CG-SDT. RAN2 asks RAN1 whether this working assumption can be confirmed
2. CG-SDT resource can be configured on either initial BWP or separate SDT BWP.  Ask RAN1 to confirm
3. FFS CS-RNTI based dynamic retransmission is reused for CG-SDT

Agreements:
1. Release of CG-SDT configuration by system information indication is not supported
2. [bookmark: _Hlk73523724]RAN2 thinks that some feedback may be beneficial in case CG is used for subsequent transmission.  RAN2 assumes that existing mechanism can be used.    
3. [bookmark: _Hlk73523747]For initial CG transmission, UE does not select any SSB if none of the SSBs’ RSRP is above the RSRP threshold.  FFS if re-evaluation for every CG transmission is necessary 

In RAN2#115-e the following agreements were reached:

	Agreements
1.	If none of the SSBs’ RSRP is above the RSRP threshold of CG-SDT criteria in the type selection phase, UE should select RA-SDT if RA-SDT criteria is met
2.	MAC PDU rebuilding is not required (unless we find a case that is needed)
3.	During subsequent CG transmission phase (i.e. after the UE has received response from NW) UE can initiate at least legacy RACH procedure (e.g. trigger due to no UL resources).  No MAC PDU rebuilding is required.  FFS if the RA-SDT RA resources can be used for subsequent data.   
a.	At least the following conditions are agreed: (1) no qualified SSB when the evaluation is performed; (2) when TA is invalid; (3) when SR is triggered due to lack of UL resource
4.	UE should release CG-SDT resource (if stored) when UE initiates RRC resume procedure from another cell which is different from the cell in which the RRCRelease is received.
5.	The C-RNTI previously configured in RRC_CONNECTED state is used for UE to monitor PDCCH in CG-SDT.  
6.	CS-RNTI based dynamic retransmission mechanism can be reused for CG-SDT.  FFS whether CS-RNTI is the same one as the one previously configured in RRC_CONNECTED or a new CS-RNTI one is provided to the UE
7.	During the subsequent new CG transmission phase, for the purpose of CG resource selection, UE re-evaluates the SSB for subsequent CG transmission.  FFS what happens if no SSBs are valid or if no sample is available
8.	From RAN2 perspective, at least the following parameters should be included in the CG-SDT configuration. FFS whether these parameters are common for multiple CG-SDT configurations or per CG-SDT configuration.
· The new TA timer in RRC_INACTIVE;
· The RSRP change threshold for TA validation mechanism in SDT (details dependent on RAN1);
· The SSB RSRP threshold for beam selection (i.e. UE selects the beam and associated CG resource for data transmission).



This contribution discusses aspects related to CG Resource release and Positioning.
[bookmark: _Ref178064866]2	Discussion
2.1	 Release of CG-SDT resources
In order for the UE to be allowed to transmit on a CG-SDT resource, the TA validation criteria must be satisfied, both in terms of RSRP levels and a running TAT. We see little benefit of keeping a 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. In case the gNB does not do this, it implies that it no longer wants the UE to use the CG-SDT resources. Therefore, w give the following proposal. 
[bookmark: _Toc85618908][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 resource 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. Hence, for stationary UEs, the benefit of configuring several SSB associations seems very limited.
Since it is agreed that several SSB to CG associations can be configured, it is possible 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. 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, 
· possibly new MAC CEs are needed to report new best beams, beam changes etc. 
To reduce the waste of resources when several SSB to CG resource associations are configured but not used we believe that it would be advantageous to enable configuration of implicit release of the unused resources. In this case, once a UE selects an SSB and starts using the corresponding CG resources, the CG resources corresponding to other SSBs are released. In this way, only the selected resources are kept and the other resources can be utilized for other purposes. We propose
[bookmark: _Toc85618909]Implicit release of CG resources assiciated with not selected SSBs can be configured. 
 
In case implicit release of unused CG resources is not configured it should be considered to enable use of CG resources that are not selected but still above the SS-RSRP limit. One option would be to allow use of these for e.g. transmissions of subsequent data. That is, if the data available for transmission does not fit in the selected resource, other resources in the same CG configuration period which satisfy the SS-RSRP threshold could be used to transmit the data.	Comment by Tuomas Tirronen: So we seem to be negative on multi SSB correspondence and here something to avoid the drawbacks – should we have a proposal as well? 	Comment by Jan Christoffersson: Added one above for implicit release
[bookmark: _Toc85618910]In case the buffer cannot be emptied by a CG-SDT transmission, CG resources within the same CG configuration period satisfying the RSRP criteria can be used for transmission. 
 
2.2	SDT for posSIB retrieval 	Comment by Tuomas Tirronen: Sync with Ritesh
One important use case where SDT should be used is obtaining posSIBs in Inactive mode using SDT framework. Using Rel. 15 methods, the UE has to perform initial access and inform gNB which system info is needed, after that it has to wait for certain duration for the broadcast to be enabled. Each SIB has its own periodicity and in worst case the waiting time is equal to SIB periodicity. Also using Rel-16 connected mode, the UE cannot go to connected mode just for obtaining SIBs. Hence a balanced approach would be to use SDT for obtaining posSIBs. This would enable UE to save power and reduce latency. Also from a network perspective SDT would reduce power and resource consumption. The broadcast channel consumes more power and resources than dedicated transmissions.
As discussed in Rel-16, there are several posSIBs with varying nature. Some are static and large. Broadcasting these would consume lot of radio resource and power and the use of broadcast for these sorts of posSIBs when there are few users is meaningless. Utilizing SDT to request posSIBs would be beneficial. The procedure is illustrated in Figure 1.
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[bookmark: _Ref85618866]Figure 1. Illustration of posSIB request using RA-SDT.
The changes needed to support this is minor. UE just needs to insert the SIB request as part of RRC Resume Request message for example for the msg3 case.
The msg3 would then comprise of
MAC CE + RRC Resume Request message + RRC System Info Request Message

[bookmark: _Toc85618911]Support of posSIB retrieval using SDT in Inactive mode	Comment by Tuomas Tirronen: Is the intention to use any kind of SDT or perhaps only RA-SDT for this? Briefly discusses earlier for the positioning paper. 	Comment by Ericsson(Henrik): I think we first would benefit from getting this principal agreed.. Example is RA based
Conclusion
Based on the discussion in the previous sections we propose the following:
Proposal 1	If the TA corresponding to a CG-SDT configuration is invalidated before transmission, the UE releases the CG-SDT configuration.
Proposal 2	Implicit release of CG resources assiciated with not selected SSBs can be configured.
Proposal 3	In case the buffer cannot be emptied by a CG-SDT transmission, CG resources within the same CG configuration period satisfying the RSRP criteria can be used for transmission.
Proposal 4	Support of posSIB retrieval using SDT in Inactive mode
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