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1. Introduction
In this contribution, we would like to discuss remaining user plane issues of SDT based on latest MAC running CR [1]. The issues are related to the following aspects:
· Co-existence between CG-SDTTAT and legacy TAT

· UE’s behaviour upon CGT expires

· CG-SDT resources validation

· RSRP-based TA validation
2. Discussion 
2.1 Co-existence between CG-SDT-TAT and legacy TAT
During RAN2#116E meeting, RAN2 has reached the following agreements regarding to the coexistence between legacy TAT and CG-SDT-TAT, which aiming to avoid the two-timer running simultaneously.
1. CG-SDT resources are not used during an RA-SDT.  Consider the CG-SDT-TAT as expired at the initiation of an RA-SDT procedure
2. UE stops the legacy TAT when contention resolution is successful for RACH triggered during CG-SDT
As captured in latest TS 38.321, legacy TAT will be started/restarted during CG-SDT procedure if a Timing Advance Command MAC CE is received 
The MAC entity shall:

1>
when a Timing Advance Command MAC CE is received, 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>
if CG-SDT procedure triggered as in clause 5.x is ongoing:
3>
start or restart the cg-SDT-TimeAlignmentTimer associated with the indicated TAG. 

2>
start or restart the timeAlignmentTimer associated with the indicated TAG

If the yellow highlighted procedure is followed, TAT and CG-SDT-TAT would be running simultaneously. As a consequence, if the legacy TAT expires before CG-SDT procedure completion, UE shall follow the expiration behavior, i.e. flush all HARQ buffers. In that case, the non-acked MAC PDU will be discarded, which may delay the data transmission for SDT. 

1>
when a timeAlignmentTimer expires:
2>
if the timeAlignmentTimer is associated with the PTAG:

3>
flush all HARQ buffers for all Serving Cells;
3>
notify RRC to release PUCCH for all Serving Cells, if configured;

3>
notify RRC to release SRS for all Serving Cells, if configured;

3>
clear any configured downlink assignments and configured uplink grants;

3>
clear any PUSCH resource for semi-persistent CSI reporting;

3>
consider all running timeAlignmentTimers as expired;
3>
maintain NTA (defined in TS 38.211 [8]) of all TAGs.

To resolve the issue mentioned above, there are two solutions on the table:

· Option 1: legacy TAT is not started/restarted during CG-SDT procedure.

· Option2: UE does not flush the HARQ buffer if legacy TAT expiration during CG-SDT procedure. 

As CG-SDT has already introduced a CG-SDT-TAT to guarantee the TA validity, we see no necessity to start a legacy TAT which has redundant function. Thus option1 is preferred from our understanding and TP adopting option1 is provided in appendix.
Proposal 1 Legacy TAT will not started/restarted when TAC MAC CE is received during CG-SDT procedure.
2.2 UE’s behaviour upon CGT expires
In last RAN2#117e meeting, online discussions were triggered on UE’s behavior for case that CGT expires but no ACK is received for the initial UL transmission for CG-SDT. No clear agreement was made for this issue due to split views from companies. During the following MAC CR review phase, it was proposed that SDT failure should be triggered in this case so that UE does not need to wait for the expiry of T319a. The latest version adopted this proposed behaviour as follows: 

If the configuredGrantTimer expires for a HARQ process, the HARQ process shall:
1>
stop the cg-RetransmissionTimer, if running;

1>
stop the cg-SDT-RetransmissionTimer, if running.

1>
if a PDCCH addressed to the MAC entity’s C-RNTI has not been received after initial transmission for the CG-SDT with CCCH message to which the configuredGrantTimer corresponds:

2>
indicate failure to perform SDT procedure to the upper layer.
In our understanding, it is acceptable to follow this solution. Although it is also feasible to rely on T319a, the procedure would be inefficient since UE can do nothing but wait for the timer expiry. Further confirmation may be needed for an official agreement and 38.300 CR and 38.331 CR shall be updated by adding this new SDT failure case.
Proposal 2 RAN2 confirms that SDT procedure is considered as failure if no acknowledgement is received for the first UL transmission of CG-SDT before CGT expires.
2.3 CG-SDT resource validation
As in MAC CR, the evaluation of CG-SDT resources is specified as follows:
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, for each configured grant valid according to TS 38.214 [7] for which the above formula is satisfied, the MAC entity shall:

1>
if at least one SSB configured for CG-SDT with SS-RSRP above cg-SDT-RSRP-ThresholdSSB is available:
2>
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 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., SSB for retransmission of initial transmission of CG-SDT); or

2>
if the RSRP of the SSB corresponding to the configured uplink grant is above the cg-SDT-RSRP-ThresholdSSB: (i.e., SSB for initial and subsequent new CG-SDT transmission):

3>
indicate the SSB index corresponding to the configured uplink grant to the lower layer;

3>
consider this configured uplink grant as valid.
1>
else:

2>
initiate Random Access procedure in clause 5.1.
During an onging CG-SDT procedure, legacy RACH can be triggered. 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 CG-SDT. 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 seems to make a restriction that only the CG-SDT resources on the carrier selected when SDT is triggered can be used. 

Proposal 3 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.

The other issue regards to the SSB selection during CG-SDT resource validation. The related agreements were achived as follows:
- 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

- Do not perform SSB reselection for retransmission for initial CG-SDT

As can be noticed, SSB is not re-evaluated for the retransmissions of first UL for CG-SDT, i.e., the SSB selected for initial transmission is reused. This behaviour does not need to be under the premise that there is at least one SSB configured for CG-SDT with SS-RSRP above cg-SDT-RSRP-ThresholdSSB, as what can be interpreted in current MAC CR. The agreements may not be captured well. 
Furthermore, if there is no qualified SSB, UE shall consider UL grant as unavailable but not trigger RACH directly. This has been clarified in last RAN2#117e. 
Confirm earlier agreement: During subsequent CG transmission phase (i.e. after the UE has received response from NW), if there is no available SSB above the configured RSRP CG-SDT threshold, the HARQ entity doesn’t use the CG-SDT resource, and the UE triggers SR when there is no valid UL grant (UE falls back to legacy RA for SR) (19/20).

We provide a TP for section5.8.2 in appendix to make the above issues clear.
2.4 RSRP-based TA validation
For CG-SDT initiation, one of the most important condition for CG-SDT triggering is that TA of the configured grant Type 1 resource is valid. Except CG-SDT-TAT, RSRP -based TA validation is also applied for initial CG-SDT transmission with CCCH message. As agreed in previous meeting, RSRP change is the DL RSRP difference between the time of receiving RRCRelease with suspendConfig and initial CG-SDT transmission.

Agreements

Downlink RSRP reference at the time of receiving RRCRelease with suspendConfig for the RSRP-based TA validation is determined by the MO configured for the cell where the UE is released from RRC_CONNECTED to RRC_INACTIVE.  FFS if there is any issues from RAN4 raised
Regarding to the downlink RSRP reference at the time of receiving RRCRelease with suspendConfig, RAN2 agreed the RSRP is determined by the MO configured for the cell where the UE is released from RRC_CONNECTED to RRC_INACTIVE, which are also captured in latest TS38.321.

RRC configures the following parameters for validation for CG-SDT:

-
cg-SDT-RSRP-ChangeThreshold: RSRP threshold for the increase/decrease of RSRP for time alignment validation.

The MAC entity shall:

1>
if the UE is configured with measObject for the serving cell where the UE receives configuration for CG-SDT:

2>
store the RSRP of the downlink pathloss reference derived based on the measObject configured for the serving cell as in TS 38.331.
The MAC entity shall consider the TA of the initial CG-SDT transmission with CCCH message to be valid when the following condition is fulfilled:

1>
compared to the stored downlink pathloss reference RSRP value, the current RSRP value of the downlink pathloss reference calculated as specified in TS 38.133 [11] has not increased/decreased by more than cg-SDT-RSRP-ChangeThreshold, if configured;

1>
cg-SDT-TimeAlignmentTimer is running.
For the scenario that UE receives a RRCRelease message with suspendConfig after a successfully completed CG-SDT procedure, NW can still configure CG-SDT resources in suspendConfig. While there is no available MO for UE since UE is released from RRC_INACTIVE to RRC_INACTIVE. And in that case, the TA validation of CG-SDT transmission can not be fulfilled even UE has valid TA and CG resource, which may cause resource waste. One possible solution is to limit the RSRP-based TA validation to initial CG-SDT transmission with CCCH message of initial SDT procedure, then UE does not need to perform RSRP-based TA validation for the following CG-SDT procedure. Another way is to remove the restriction on DL RSRP determination, i.e. DL reference RSRP evaluation is not only rely on MO configuration. 
Proposal 4 RAN2 confirms whether RSRP-based TA validation can be used for the initial CG-SDT transmission of non-initial CG-SDT procedure.
3. Conclusion
Based on the discussion we give the following proposals:

Proposal 1 Legacy TAT will not started/restarted when TAC MAC CE is received during CG-SDT procedure.
Proposal 2 RAN2 confirms that SDT procedure is considered as failure if no acknowledgement is received for the first UL transmission of CG-SDT before CGT expires.

Proposal 3 Carrier is re-selected for the RACH triggered duirng SDT, i.e., follow legacy. Subsequent new transmissions on CG are supported on the re-selected carrier.

Proposal 4 RAN2 confirms whether RSRP-based TA validation can be used for the initial CG-SDT transmission of non-initial CG-SDT procedure.
4. Appendix
	CHANGE START


5.2
Maintenance of Uplink Time Alignment

RRC configures the following parameters for the maintenance of UL time alignment:

-
timeAlignmentTimer (per TAG) which controls how long the MAC entity considers the Serving Cells belonging to the associated TAG to be uplink time aligned.

-
cg-SDT-TimeAlignmentTimer which controls how long the MAC entity considers the uplink transmission for CG-SDT to be uplink time aligned.

The MAC entity shall:

1>
when a Timing Advance Command MAC CE is received, 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>
if CG-SDT procedure triggered as in clause 5.x is ongoing:
3>
start or restart the cg-SDT-TimeAlignmentTimer associated with the indicated TAG.

1> else:

3> start or restart the timeAlignmentTimer associated with the indicated TAG.

	NEXT CHANGE


5.8.2
Uplink
Ommitted
For an uplink grant configured for configured grant Type 1 for CG-SDT on the selected uplink carrier as in clause 5.x or 5.1.1, when CG-SDT is triggered and not terminated, for each configured grant valid according to TS 38.214 [7] for which the above formula is satisfied, the MAC entity shall:

1> if at least one SSB configured for CG-SDT with SS-RSRP above cg-SDT-RSRP-ThresholdSSB is available: (i.e., SSB for initial and subsequent new CG-SDT transmission)
2> select an SSB with SS-RSPR above cg-SDT-RSRP-ThresholdSSB;

1> if 
2> 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: (i.e., SSB for retransmission of initial transmission of CG-SDT)
2>select 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; 

1>
indicate the SSB index corresponding to the configured uplink grant to the lower layer;

1>
consider this configured uplink grant as valid.


Ommitted
	CHANGE END
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