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Discussion and Decision
1 Introduction
In the previous RAN2 meeting, RAN2 discussed and made some progress on CG-SDT procedure, but there are still some open issues. 
This contribution provides our view on these open issues.
2 Discussion

2.1 Issue 1: CG-SDT Configuration

In previous RAN2 meeting, it was discussed the association between the beams/SSBs and the CG configuration for SDT purpose and checked it with RAN1. 
In RAN1 LS reply (R2-2102620/R1-2102125), RAN1 indicated that it’s feasible to associate one CG-SDT configuration to one or multiple SSBs. 
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Therefore, RAN2 can confirm the support of M:1 SSB to CG-SDT mapping in RAN2 design, and it’s up to NW implementation to select 1:1 or M:1 SSB-to-CG configuration mapping, and NW can configure multiple CG-SDT configurations. 
Proposal 1: NW can configure multiple CG-SDT Configurations.
Proposal 2: One CG-SDT configuration can be associated with one or multiple SSBs, and it’s up to NW configuration.  
2.2 Issue 2: CG-SDT resource selection during the CG-SDT procedure
About the CG-SDT resource selection for each CG-SDT transmission, the discussion should be separated for the different cases.
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· Case 1: Retransmission during the initial transmission phase (before NW sends “ACK” to 1st Tx)
If UE does not receive the “ACK” feedback for the first CG-SDT transmission from NW within a period, the UE will detect the first CG-SDT transmission failure and trigger the retransmission. 
For this retransmission, UE cannot keep the previous beam and the associated CG-SDT resource since the 1st transmission via this beam is failure. Therefore, UE should re-evaluate the beam and associated CG-SDT resource, and select the beam and resource which meets the criteria for this retransmission. If no CG-SDT resource meets the criteria, UE can fall back to the RA-SDT procedure or the legacy resume procedure, which is dependent on whether RA-SDT criteria is met or not. 
Proposal 3: During the initial SDT UL transmission phase, if the first CG-SDT transmission is failed, UE should reselect the beam and CG-SDT resource evaluation for the retransmission.
Proposal 4: If no beam and CG-SDT resource meet the criteria, UE fallback to the RA-SDT or legacy Resume procedure dependent on whether RA-SDT criteria is met.
· Case 2: New transmission in the subsequent transmission phase (after NW sends “ACK” to 1st Tx)
For the CG-SDT procedure, the CG-SDT resource can be continuously used in the subsequent SDT transmission phase. 
Since the UE’s beam, radio quality or data amount could be changed during the whole SDT period, UE should not always keep on the previous beam/CG-SDT resource for the new transmission because the previous beam quality may become worse. Therefore, UE should reselect the beam and the associated CG-SDT resource for the new CG-SDT transmission. 
If no beam and associated CG-SDT resource meets the criteria for the new transmission, since in the subsequent transmission phase NW knows the UE’s access and can provide the dynamic scheduling to the UE, UE can just stop the CG-SDT resource selection and transmission. 
Proposal 5: During the subsequent SDT transmission phase, for each new CG-SDT transmission (i.e. the transmission via the CG-SDT occasion), UE shall:
· Perform the beam and CG-SDT resource evaluation based on the criteria;
· Only perform the transmission via the CG-SDT resource that meet the criteria;
· No CG-SDT transmission if no beam and CG-SDT resource meet the criteria. 
· Case 3: Retransmission in the subsequent transmission phase (after NW sends “ACK” to 1st Tx)
Same as the new transmission during the subsequent transmission phase (case 2), since gNB is aware of the UE and can provides the dynamic scheduling to the UE, if there is no suitable beam and CG-SDT resource are found, UE can just wait for the NW dynamic scheduling. 
Proposal 6: During the subsequent SDT transmission phase, for each CG-SDT retransmission (i.e. the retransmission via the CG-SDT occasion), UE shall:

· Perform the beam and CG-SDT resource evaluation based on the criteria;

· Only perform the transmission via the CG-SDT resource that meet the criteria;

· No CG-SDT transmission if no beam and CG-SDT resource meet the criteria. 
2.3 Issue 3: CG-SDT retransmission
For the initial CG-SDT transmission phase, if the NW doesnot receives the UE’s first UL transmission, or UE doesnot receives the NW feedback, some methods are needed to help UE detect the issue. Therefore one timer should be introduced to help UE detect the failure case and trigger the retransmission. 

In previous meeting, it was discussed whether to reuse current timer or introduce a new timer. Since the purpose of this timer is to trigger the SDT-CG retransmission and is only provided in the SDT-CG configuration and used in INACTIVE state, no existing timer have the same meaning and used for the same purpose. It’s better to introduce a new SDT-Timer and provided in the CG-SDT configuration. 
Proposal 7: Introduce new SDT-retransmission-timer as the window waiting for the the CG-SDT feedback from NW. 
Proposal 8: UE starts the SDT-ReTx-timer after each CG-SDT transmission, and triggers the retransmission upon the timer expiry.
3 Conclusion
According to the analysis in section 2, we propose that:
< Issue 1: CG-SDT Configuration>

Proposal 1: NW can configure multiple CG-SDT Configurations.
Proposal 2: One CG-SDT configuration can be associated with one or multiple SSBs, and it’s up to NW configuration.  
< Issue 2: CG-SDT resource selection during the CG-SDT procedure >
Proposal 3: During the initial SDT UL transmission phase, if the first CG-SDT transmission is failed, UE should reselect the beam and CG-SDT resource evaluation for the retransmission.
Proposal 4: If no beam and CG-SDT resource meet the criteria, UE fallback to the RA-SDT or legacy Resume procedure dependent on whether RA-SDT criteria is met.
Proposal 5: During the subsequent SDT transmission phase, for each new CG-SDT transmission (i.e. the transmission via the CG-SDT occasion), UE shall:

· Perform the beam and CG-SDT resource evaluation based on the criteria;

· Only perform the transmission via the CG-SDT resource that meet the criteria;

· No CG-SDT transmission if no beam and CG-SDT resource meet the criteria. 
Proposal 6: During the subsequent SDT transmission phase, for each CG-SDT retransmission (i.e. the retransmission via the CG-SDT occasion), UE shall:

· Perform the beam and CG-SDT resource evaluation based on the criteria;

· Only perform the transmission via the CG-SDT resource that meet the criteria;

· No CG-SDT transmission if no beam and CG-SDT resource meet the criteria. 
< Issue 3: CG-SDT retransmission >

Proposal 7: Introduce new SDT-retransmission-timer as the window waiting for the the CG-SDT feedback from NW. 
Proposal 8: UE starts the SDT-ReTx-timer after each CG-SDT transmission, and triggers the retransmission upon the timer expiry.
4 Annex: RAN2 Agreements on CG specific SDT
	RAN2#112 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.

	RAN2#113 Agreements:

1 CG-SDT resource configuration is provided to UEs in RRC_Connected only within the RRCRelease message, i.e. no need to also include it in RRCReconfiguration message 

2 CG-PUSCH resources can be separately configured for NUL and SUL.  FFS if we allow them at the same time.  This depends on the alignments CRs for Rel-16. 

3 RRCRelease message is used to reconfigure or release the CG-SDT resources while UE is in RRC_INACTIVE

4 For CG-SDT the subsequent data transmission can use the CG resource or DG (i.e dynamic grant addressed to UE’s C-RNTI). Details on C-RNTI, can be the same as the previous C-RNTI or may be configured explicitly by the network can be discussed in stage 3

5 TAT-SDT is started upon receiving the TAT-SDT configuration from gNB, i.e. RRCrelease message, and can be (re)started upon reception of TA command. 

6 From RAN2 point of view, assume similar to PUR, that we introduce a TA validation mechanism for SDT based on RSRP change, i.e.  RSRP-based threshold(s) are configured.  Ask RAN1 to confirm.  FFS on how to handle CG configuration when TA expires or when is invalid due to RSRP threshold.  Details of the TA validation procedure can be further discussed.

7 As a baseline assumption, it’s a network configuration issue whether to support multiple CG-SDT configurations per carrier in RRC_INACTIVE (i.e. we will not restrict network configuration for now).  

8 FFS Discuss further in stage 3 how to specify the agreement that CG-SDT resources are only valid in one cell (i.e. cell in which RRCRelease is received)

9 UE releases CG-SDT resources when TAT expires in RRC_Inactive state

	RAN2#113 Agreements (Continue)

1 RAN2 continues to progress the work based the separate RACH resources for SDT (i.e. explicit mechanisms to support common resources won’t be pursued unless there is sufficient support for this. However, use of common RACH resources will not be precluded if possible via implementation

2 RAN2 design assumes that RRCRelease message is sent at the end to terminate the SDT procedure from RRC point of view.   The RRCRelease sent at the end of the SDT may contain the CG resource (as per previous agreement).   Write an LS to SA3 to explain SDT procedure and agreement.

3 The UE behaviour for handling of non-SDT data arrival after sending the first UL data packet is fully specified (i.e. not left to UE implementation)

4 FFS RAN2 will consider the additional option of using DCCH message to indicate arrival of non-SDT data (details to be discussed).  Discussion will continue on all three options.

5 FFS: RSRP threshold to select between SDT and non-SDT procedure. 

6 FFS also whether this RSRP threshold to select between SDT and non-SDT procedure is used for CG-SDT, RA-SDT, or both and whether the RSRP threshold is the same for CG-SDT and RA-SDT. FFS when the RSRP threshold check is made

7 FFS If both carriers can be selected and CG resources are available on one carrier only, does the UE select the carrier with CG?

8 For SDT, UE performs UL carrier selection (i.e. if SUL is configured in the cell, UL carrier selected based on RSRP threshold).  FFS whether the RSRP threshold for carrier selection is specific to SDT)

9 If CG-SDT resources are configured on the selected UL carrier and are valid, then CG-SDT is chosen.  Otherwise,

10 •
 If 2 step RA-SDT resources are configured on the UL carrier and criteria to select 2 step RA SDT is met, then 2 step RA-SDT is chosen

11 •
else If 4 step RA-SDT resources are configured on the UL carrier and criteria to select 4 step RA SDT is met, then 4 step RA-SDT is chosen

12 •
else UE does not perform SDT (i.e. perform non-SDT resume procedure) 

13 •
 If both 2 step RA-SDT and 4 step RA-SDT resources are configured on the UL carrier, RA type selection is performed based on RSRP threshold. 

14 -           FFS whether RSRP threshold for RA type selection is common or different for SDT and non SDT.

15 
FFS what validity includes if we need to deal with CG resource availability delay?

	RAN2#113bis Agreements:

1
CG-SDT resources can be configured at the same time on NUL and SUL 

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

	RAN2#114 Agreements:

1. Release of CG-SDT configuration by system information indication is not supported

2. 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. 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.

	RAN2#115 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).


One or multiple SSBs can be associated with each CG configuration for CG-SDT.


From RAN1 perspective, the following options can be considered for the association between the SSBs and the CG resources (including transmission occasions and DMRS) per CG configuration for CG-SDT.


Opt. 1: Define the SSB-to-CG-PUSCH mapping rule 


Reuse the SSB-to-RO mapping as the baseline


FFS the potential RAN1 impact, e.g. mapping ratio and association period


Opt. 2: CG resources per CG configuration are associated with a set of SSB(s) by explicit signalling.


FFS the potential RAN1 impact


Other solutions are not precluded


FFS whether repetition is supported for CG-SDT or not, and if supported how to handle the mapping between the SSBs and repetitions


FFS TA validation and PUSCH validation for CG-SDT.








