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Introduction

In RAN2#113 emeeting, we have a left issue about the CG timer for CG bundling transmission:

=> The issues in R2-2101744 (how to handle CGT in the case of autonomous transmission and bundling) is postponed to the next meeting.

According to the comments from companies in the email discussion, some companies have a different understandings on CGT behavior for CG bundling transmission.  Thus this contribution is to share our views on this FFS.
Discussion

The BackGround of the issue
For configured grant transmission, the CGT would be started/restarted by the corresponding PUSCH transmission, however , according to the email discussion, it is still ambiguous whether the bundling transmission other than the initial transmission can start/restart the CGT and CGRT or not. In the [1], it is mentioned that the CGT/CGRT would be started/restarted only by the initial transmission , and hence some issues are raised in below scenarios by this understanding.

[image: image1.png]cGT

Cancellation

by CLRNTI

Configured | Configured
Grant Grant
TRl | 2 TBI

4.‘ Stopped

Configured
Grant

Configured
Grant
T8




[image: image2.png]CGT

Cancellation

by CLRNTI
Configured | Configured
Grait Grant
14TB1 | 2% TBL

Configured
Grant

Configured
Grant
2 TB2





Figure.1 : The scenarios for CG bundling transmission  (left: bundling transmission is canceled. Right: Initial transmission is canceled)

In the left scenario, the CGT would be stopped by the canceling of the bundling transmission, and never to start again by the other bundling transmission. Therefore, if the duration of the CGT is longer enough which can cover the next CG occasion with the same HARQ process ID, this CG occasion will be used for performing a new transmission which is not NW perspective.

In the right scenario, the CGT would be stopped by the canceling of the initial transmission, and never to start again by the other bundling transmission. Therefore, in this scenario, even though the CGT is stopped by the cancelation of the bundling transmission, but the MAC PDU have been sent via the remaining repetition transmission, the automatic transmission won’t be performed.
Under this background and coupled with the outcome of email discussion, it can be seen there are following divergences on this issue 

1: Whether the CGT is  started/restarted at the beginning of the start symbol of the initial transmission?
2: Based on the modeling, is there any critical issue raised when one of the repetition CG transmission is interrupted by the CI-RNTI or deprioritization.
The CGRT and CGT behavior for bundling transmission

According to the current specification, we have the following description on the CGRT and CGT behavior for CG bundling transmission:

-------------------------------  From 38.321 g30 ------------------------------------------------

5.4.2
HARQ operation

5.4.2.1
HARQ Entity

<omit for short>

The maximum number of transmissions of a TB within a bundle of the dynamic grant or configured grant is given by REPETITION_NUMBER as follows:

-
For a dynamic grant, REPETITION_NUMBER is set to a value provided by lower layers, as specified in clause 6.1.2.1 of TS 38.214 [7];

-
For a configured grant, REPETITION_NUMBER is set to a value provided by lower layers, as specified in clause 6.1.2.3 of TS 38.214 [7].

If REPETITION_NUMBER > 1, after the first transmission within a bundle, at most REPETITION_NUMBER – 1 HARQ retransmissions follow within the bundle. For both dynamic grant and configured uplink grant, bundling operation relies on the HARQ entity for invoking the same HARQ process for each transmission that is part of the same bundle. Within a bundle, HARQ retransmissions are triggered without waiting for feedback from previous transmission according to REPETITION_NUMBER for a dynamic grant or configured uplink grant unless they are terminated as specified in clause 6.1 of TS 38.214 [7]. Each transmission within a bundle is a separate uplink grant delivered to the HARQ entity.

For each uplink grant, the HARQ entity shall:

<omit for short>
5>
instruct the identified HARQ process to trigger a new transmission;
5>
if the uplink grant is a configured uplink grant:

6>
start or restart the configuredGrantTimer, if configured, for the corresponding HARQ process when the transmission is performed if LBT failure indication is not received from lower layers;

6>
start or restart the cg-RetransmissionTimer, if configured, for the corresponding HARQ process when the transmission is performed if LBT failure indication is not received from lower layers.

5>
if the uplink grant is addressed to C-RNTI, and the identified HARQ process is configured for a configured uplink grant:

6>
start or restart the configuredGrantTimer, if configured, for the corresponding HARQ process when the transmission is performed if LBT failure indication is not received from lower layers.

5>
if cg-RetransmissionTimer is configured for the identified HARQ process; and

5>
if the transmission is performed and LBT failure indication is received from lower layers:

6>
consider the identified HARQ process as pending.
<omit for short>
2>
else (i.e. retransmission):

<omit for short>
3>
else:

4>
deliver the uplink grant and the HARQ information (redundancy version) of the TB to the identified HARQ process;

4>
instruct the identified HARQ process to trigger a retransmission;
4>
if the uplink grant is addressed to CS-RNTI; or

4>
if the uplink grant is addressed to C-RNTI, and the identified HARQ process is configured for a configured uplink grant:

5>
start or restart the configuredGrantTimer, if configured, for the corresponding HARQ process when the transmission is performed if LBT failure indication is not received from lower layers.

4>
if the uplink grant is a configured uplink grant:

5>
if the identified HARQ process is pending:

6>
start or restart the configuredGrantTimer, if configured, for the corresponding HARQ process when the transmission is performed if LBT failure indication is not received from lower layers;

5>
start or restart the cg-RetransmissionTimer, if configured, for the corresponding HARQ process when the transmission is performed if LBT failure indication is not received from lower layers.

4>
if the identified HARQ process is pending and the transmission is performed and LBT failure indication is not received from lower layers:
5>
consider the identified HARQ process as not pending.

----------------------------------------------  From 38.321 g30 -----------------------------------------------------------------------
For the case that the CGRT is not configured, Check the green highlighted sentence and yellow highlighted sentence, only the re-transmission addressed to C-RNTI or CS-RNTI can start/restart the CGT which means the bundling transmission other than the initial transmission cannot start/restart the CGT, therefore, the understanding from R2-2101744 is correct.
For the case that the CGRT is configured, Check the turquoise highlighted sentence coupled with yellow highlighted sentence, in addition to the initial transmission, it can be seen that the CGT  can be started/restarted when the corresponding HARQ process ID is pending which means the previous repetition transmission is blocked by the LBT failure. And the CGRT is started/restarted for each repetition transmission.

Observation 1: For the case of bundling transmission, if the CGRT is not configured, the CGT is only started/restarted by the initial transmission.If CGRT is configured, the CGT is started/restarted by the initial transmission or the UL transmission after a transmission is blocked by the LBT failure. The CGRT shall be always started/restarted for each bundling transmission. The current specification is clear.
One bundling transmission is interrupted
Based on the observation 1, if one of the bundling transmission is canceled by the CI-RNTI or deprioritization, the CGT would be stopped and never start again. For this concluding behavior on CGT, is there any critical issue can be raised ?
In our understanding, the main concern according to the email discussion is that the CG occasion with the same HARQ process ID will be treated as the UL grant for new transmission if the duration of the CGT is long enough to cover the next CG occasion with the same HARQ process ID. Therefore, the MAC PDU saved in the associated HARQ buffer would be flushed. However, this issue seems not so critical which should be improved in such late stage, the reason is that NW can be aware of the situation anyway. Considering the CGT is also maintained at NW side, NW can avoid the data loss. In addition, NBC issue is inevitable if change anything for CGT behavior. Therefore. We suggest just to confirm the CGT behavior with no more enhancements.

Proposal 1: RAN2 is kindly asked to confirm the CGT is only started/restarted by the initial transmission for the bundling CG transmission. No more enhancements on CGT are needed for the case that one of the bundling transmission is interrupted by the CI-RNTI or other overlapped PUSCH transmission.
Conclusion

Based on the above, RAN2 is requested to discuss and agree on the following proposals:

Observation 1: For the case of bundling transmission, if the CGRT is not configured, the CGT is only started/restarted by the initial transmission.If CGRT is configured, the CGT is started/restarted by the initial transmission or the transmission after a transmission is blocked by the LBT failure. The CGRT shall be always started/restarted for each bundling transmission.

Proposal 1: RAN2 is kindly asked to confirm the CGT is only started/restarted by the initial transmission for the bundling CG transmission. No more enhancements on CGT are needed for the case that one of the bundling transmission is interrupted by the CI-RNTI or other overlapped PUSCH transmission.
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