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1. Introduction
In this contribution, we would like to discuss some user plane issues of SDT that are still unclear from the following aspects:
· Carrier re-selection for the RACH triggered during SDT
· UE’s behavior upon CG-SDT-TAT expires
· Configuration of CG-SDT-TAT

· Configuration of BSR/PHR
2. Discussion 
2.1 Carrier re-selection for the RACH triggered during SDT 
As what we have agreed, legacy RACH can be triggered during either RA-SDT or CG-SDT.
6
SR resource is not configured for SDT. When the BSR is triggered by SDT data, the UE will trigger RA because SR resource is not available, same as legacy

7.  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
In legacy RACH procedure, UE shall perform carrier selection based on RSRP if it is not explicitly indicated. We think this legacy behaviour can be naturally followed for the RACH triggered during SDT and it has already been captured in current running CR. 
The re-selected carrier might be different from the one selected at SDT initiation stage. For CG-SDT, if CG-SDT resources are configured and valid on the re-selected carrier, subsequent new transmissions on CG can still be supported, same as RRC_CONNECTED. While the highlighted text in section 5.8.2 of CR as quoted below seems to make a restriction that only the CG-SDT resources on the carrier selected when SDT is triggered can be used.
5.8
Transmission and reception without dynamic scheduling

5.8.2
Uplink
Omitted
For an uplink grant configured for configured grant Type 1 for CG-SDT on the selected uplink carrier as in clause 5.x, when CG-SDT is triggered and not terminated, the MAC entity shall for each configured grant valid according to [FFS_Ref] for which the above formula is satisfied:
Omitted

Based on the discussion above, we propose:
Proposal 1 Carrier is re-selected for the RACH triggered duirng SDT, i.e., follow legacy. Subseqeuent new transmissions on CG are supported on the re-selected carrier.
2.2 UE’s behaviour upon CG-SDT-TAT expires
In last RAN2 meeting, UE’s behaviours upon CG-SDT-TAT expires are agreed as follows:
3
Upon expiry of CG-SDT-TAT , UE should (a) clears all SDT configured grant, (b) flushes HARQ buffer and (c) continue to maintain NTA. 

Among these three bullets, (b) and (c) reuse the behaviours of legacy TAT. In previous discussions, we would have several cases that TAT and CG-SDT-TAT may be running simultaneously, as listed below:
Case1: When CG-SDT-TAT is running, TAT is started/restarted due to RACH procedure for either RA-SDT or legacy purposes.
Case2: When CG-SDT-TAT is running, TAT is started or restarted when a TAC MAC CE is received and NTA is maintained, as specified in section 5.2 of TS 38.321.
The MAC entity shall:

1>
when a Timing Advance Command MAC CE is received, and if an NTA (as defined in TS 38.211 [8]) has been maintained with the indicated TAG:

2>
apply the Timing Advance Command for the indicated TAG;

2>
start or restart the timeAlignmentTimer associated with the indicated TAG.
UE’s behaviors upon the expiry of each timer are defined. However, for the above two cases, UE cannot consider the TA as invalid and clear all the buffers when only one of the two timers expires, as discussed in follows.
For RA-SDT, legacy TAT is used to maintain TA. If all the HARQ buffers are cleared when CG-SDT-TAT expires during RA-SDT, UL transmissions cannot be continued even if TAT is still running, which is not expected. 
For CG-SDT, even CG-SDT-TAT expires but if TAT is running, TA can be still considered as valid and UL transmissions are allowed.
Therefore, we propose that UE shall first check whether TAT is running before clear the HARQ buffer when CG-SDT-TAT expires. 
Proposal 2 If TAT is running, UE can not clear all the HARQ buffers when CG-SDT-TAT expires.
2.3 Configuration of CG-SDT-TAT

In LTE PUR, the TA validation procedure is described as follows:

5.3.3.19
Timing alignment validation for transmission using PUR
A UE shall consider the timing alignment value for transmission using PUR to be valid when all of the following conditions are fulfilled:

1>
if pur-TimeAlignmentTimer is configured:

2>
pur-TimeAlignmentTimer is running as confirmed by lower layers;

1>
if pur-RSRP-ChangeThreshold (pur-NRSRP-ChangeThreshold in NB-IoT) is configured:

2>
since the last TA validation, the serving cell (N)RSRP has not increased by more than increaseThresh; and

2>
since the last TA validation, the serving cell (N)RSRP has not decreased by more than decreaseThresh;
As can be noticed, the two criteria are configured independently, i.e., either or both can be used for TA validation. For CG-SDT, it was agreed that the RSRP-change threshold is only used for new initial CG transmission. Since timer-based retransmissions are supported for initial CG transmission before the reception of acknowledgement from network, UL synchronization can not be guaranteed for these retransmissions if only RSRP-change based TA validation is configured. Therefore, RAN2 is asked to further confirm that CG-SDT-TAT shall be mandatorily configured in CG-SDT configurations, where RSRP-based threshold can be optional.
1 RSRP-based TA validation is only applicable for initial CG-SDT and not needed for retransmission of the initial CG-SDT. 

Proposal 3 RAN2 confirms that CG-SDT-TAT is mandatorily configured in CG-SDT configurations.
2.4 Configuration of BSR/PHR
For the configuration of BSR/PHR applied in SDT, only what defined in default MAC Cell Group Configuration can be used, as agreed in RAN2#116e.
1. PHR is configured only by default MAC Cell Group configuration

2. BSR is configured only by default MAC Cell Group configuration

Since logicalChannelSR-DelayTimer is not included in the default MAC Cell Group configuration, companies discussed whether delaying SR is supported for SDT and made the following agreement. 
1. The logicalChannelSR-DelayTimer is supported and configurable by SIB.  All logical channels configured with SDT are configured with a same timer value.  The logicalChannelSR-Mask is supported. 

Although there is no technical issue, RAN2 is kindly to further confirm the agreement that BSR and PHR are only configured by default MAC Cell Group configuration or they can also be configured in SIB together with logicalChannelSR-DelayTimer.
Proposal 4 RAN2 further confirms the agreement that BSR and PHR are only configured by default MAC Cell group configuration.
3. Conclusion
Based on the discussion we give the following proposals:

Proposal 1 Carrier is re-selected for the RACH triggered duirng SDT, i.e., follow legacy. Subseqeuent new transmissions on CG are supported on the re-selected carrier.
Proposal 2 If TAT is running, UE can not clear all the buffers when CG-SDT-TAT expires.

Proposal 3 RAN2 confirms that CG-SDT-TAT is mandatorily configured in CG-SDT configurations.
Proposal 4 RAN2 further confirms the agreement that BSR and PHR are only configured by default MAC Cell group configuration.
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