[bookmark: _GoBack]3GPP TSG-RAN2#119-e	R2-2207571
Online, 17th Aug – 26th Aug 2022	
	

[bookmark: Source]Agenda item:		6.6.2 (NR_SmallData_INACTIVE-Core)
Source:	LG Electronics Inc.
Title: 	Correction on SSB selection for CG-SDT
[bookmark: DocumentFor]Document for:	Discussion and Decision
1.	Introduction
In the last meeting, CR [1] was agreed and adopted in TS 38.321 V17.1.0 [2]. However, there is still an error for a certain case. 
In this document, we propose corrections for the erroneous procedure.
2.	Discussion
At the end of [Post118-e][502][Sdata] UP open issues and CR to 38.321, SSB selection for CG-SDT was fixed as followings.
	For an uplink grant configured for configured grant Type 1 for CG-SDT on the selected uplink carrier as in clause 5.27, when CG-SDT is triggered and not terminated, for each configured uplink grant valid according to TS 38.214 [7] for which the above formula is satisfied, the MAC entity shall:
1>	if, after initial transmission for CG-SDT with CCCH message has been performed according to clause 5.4.1, PDCCH addressed to the MAC entity's C-RNTI has not been received, and the SSB corresponding to the configured UL grant has the same SSB index as the SSB selected for initial transmission for CG-SDT with CCCH message (i.e., retransmission of initial transmission of CG-SDT):
2>	indicate the SSB index corresponding to the configured uplink grant to the lower layer;
2>	consider this configured uplink grant as valid.
1>	else if at least one SSB configured for CG-SDT with SS-RSRP above cg-SDT-RSRP-ThresholdSSB is available:
2>	if at least one SSB corresponding to the configured uplink grant with SS-RSRP above the cg-SDT-RSRP-ThresholdSSB is available:
3>	if this is the initial transmission of CG-SDT with CCCH message after the CG-SDT procedure is initiated as in clause 5.27 (i.e., initial transmission for CG-SDT):
4>	select an SSB with SS-RSRP above cg-SDT-RSRP-ThresholdSSB amongst the SSB(s) associated with the configured grant.
3>	else if PDCCH addressed to C-RNTI has been received after the initial transmission of CG-SDT with CCCH message (i.e., subsequent new transmission for CG-SDT):
4>	if SS-RSRP of the SSB selected for the previous transmission for CG-SDT is above cg-SDT-RSRP-ThresholdSSB and this SSB is associated with this configured grant:
5>	select this SSB.
4>	else:
5>	select an SSB with SS-RSRP above cg-SDT-RSRP-ThresholdSSB amongst the SSB(s) associated with the configured grant.
3>	indicate the SSB index to the lower layer;
3>	consider this configured uplink grant as valid.
1>	else if PDCCH addressed to C-RNTI after the initial transmission of the CG-SDT with CCCH message has been received:
2>	initiate Random Access procedure in clause 5.1.



We think that an unintended error case can be occurred for the retransmission of initial CG-SDT in the current specification. In our understanding, the intended behaviour is as followings.
· If initial CG-SDT has not been Acked and if the SSB corresponding to the CG grant has the same SSB index as the SSB selected for initial CG-SDT, the MAC entity shall indicate the SSB index to lower layer and consider the configured grant as valid.
If initial CG-SDT has not been Acked and if the SSB corresponding to the CG grant does not have the same SSB index as the SSB selected for initial CG-SDT, the MAC entity does not indicate any SSB and does not consider the configured grant as valid. 

Currently, however, even if the SSB corresponding to the CG grant does not have the same SSB index as initial CG-SDT’s, the MAC entity shall indicate the SSB index to lower layer and consider the configured grant as valid.
Assume that every CG configured for CG-SDT is mapped to one SSB as in Figure 1, and the initial CG-SDT is transmitted on CG#0 mapped to SSB#0. 


Figure 1. Example of mapping between CG and SSB

According the current procedure, SSB selection for CG-SDT procedure is performed for each configured grant. Thus, even before the reception of Ack for initial CG-SDT, the MAC entity performs the SSB selection for CG-SDT procedure for every CG occasion.
Since SSB#1 on CG#1 is not the same SSB index as the SSB used in initial CG-SDT(SSB#0), green highlighted condition is not met. Thus, following the first red arrow, the next condition highlighted in cyan should be checked. 
If SS-RSRP of SSB#1 is above cg-SDT-RSRP-ThresholdSSB, the cyan highlighted conditions are met, the MAC entity finally performs procedures highlighted in magenta, i.e., indicates the SSB index (SSB#1) to the lower layer and considers this configured uplink grant (CG#1) as valid.
In RAN2#116-e, RAN2 agreed that the UE is allowed to initiate subsequent UL data transmission only after the reception of confirmation of initial transmission from the gNB. Thus, if the UE has not been received the Ack for initial CG-SDT at CG#1, this behaviour is not reasonable and we don’t think this is the intended behaviour.

	
 


Figure 2. Current SSB selection procedure in CG-SDT

We think this unintended behaviour can be solved by separating the condition checking Ack of initial CG-SDT (yellow) and the condition checking SSB index (green), as in Figure 3.
If initial CG-SDT is transmitted but the Ack has not been received, the yellow condition is met and the green condition should be check under yellow condition. As the green condition is not met, procedure leaves the loop and the MAC entity does not indicate any SSB and does not consider the configured grant as valid.
Therefore, we propose to separate conditions checking Ack of initial CG-SDT and checking SSB index as initial CG-SDT’s. 
Proposal 1. We propose to separate conditions checking Ack of initial CG-SDT and checking SSB index as initial CG-SDT’s.

	



Figure 3. Proposed SSB selection procedure in CG-SDT

In Figure 2, the conditions for checking availability of the SSB with SS-RSRP above cg-SDT-RSRP-ThresholdSSB (cyan highlighted) are redundant. We believe that either of condition is not needed and propose to remove one of them.
Proposal 2. We propose to remove one of conditions for checking availability of the SSB with SS-RSRP above cg-SDT-RSRP-ThresholdSSB.

Based on Proposal 1 and 2, we submit CR R2-2207572. 
Proposal 3. Adopt CR in R2-2207572.

3.	Conclusion
In this document, we present our view on power saving in XR, and made observations and proposals as follows.
Proposal 1. We propose to separate conditions checking Ack of initial CG-SDT and checking SSB index as initial CG-SDT’s.
Proposal 2. We propose to remove one of conditions for checking availability of the SSB with SS-RSRP above cg-SDT-RSRP-ThresholdSSB.
Proposal 3. Adopt CR in R2-2207572.
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