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1. Introduction
In the current NR system, the case where the UL grant size for a re-transmission does not match the size of MAC PDU saved in the HARQ buffer is not captured in the specification. But in the real deployment, it is found that this case is not rare and may happen in some abnormal channel state (i.e. deep fading, low SINR).
2. [bookmark: _Toc12718547]Discussion
According to the current specification, there is no anywhere to capture the case where the UL grant size for a re-transmission does not match the size of MAC PDU in the HARQ buffer, which means the UE’s behavior is not predictable for this case.
Observation 1: UE’s behavior is not clear if the received UL grant size for retransmission does not match the MAC PDU size in the corresponding HARQ buffer.
Companies may have some arguments that this is a rare or error case that the NW schedule a UL grant for re-transmission indicating an ill-suited TB size. But it can be found in the real deployment the case exists and happen not rarely. 
In the real deployment, no matter how much better the current channel state is, the sudden fading is still possible to be occurred because of the device movement or the barrier movement (i.e. vehicle), as a result, during such short time period, the SINR is too low to decode the DCI at UE side (i.e. DCI loss) or DMRS for PUSCH (i.e PUSCH loss) at NW side, and then the DCI loss or/and PUSCH loss is occurred in a row. 
From NDI point of view, if it is DCI loss, the NDI value for the HARQ process ID at UE side does not change compare to the previous NDI value. If it is PUSCH loss, the NDI value for the HARQ process ID at UE side maybe changed if the DCI scheduling a new transmission.
Here is one simple example to show the NW to schedule an ill-suited UL grant for re-transmission unconsciously.


Fig.1: One example of the misaligned NDI value between UE and NW in a row of DCI loss
In the example shown above, the DCI loss is occurred after the second successful new TX PUSCH, then UE still holds a NDI value=1 during the DCI loss period while the NW holds a NDI value = 0 at the same time, after a number of scheduling times with a same NDI value, from NW perspective, if the retransmission times have reached the maximum number, NW shall start a transmission with a toggled NDI value for the same HARQ process ID, at that moment, if the channel state is recovered so that DCI can be decoded successfully, according to UE point of view, UE just receives a UL grant with a non-toggled NDI value but the size of UL grant does not fit the MAC PDU size saved in the HARQ buffer.
Observation 2: In the real deployment, it is not a rare case that the UE receive a UL grant for a re-transmission but the size of it does not match the size of MAC PDU saved in the HARQ buffer
Consider there is not any UE behavior to be defined in the specification, we understand there may be two possibilities for UE to implement in this case:
· Option 1: Ignore the UL grant.
· Option 2: Generate a new MAC PDU for the received UL grant for re-transmission if the size of UL grant does not match the size of MAC PDU saved in the HARQ buffer for re-transmission.
w.r.t. above two options, From UE perspective, both options can work, option 1 is a safer and direct way for UE implementation. Regarding option 2, if UE receive a UL grant indicating an ill-suited size alone with a non-toggled NDI for a HARQ process ID, it means some DCIs may have been lost before and the received UL grant is definitely not for the MAC PDU already saved in the HARQ buffer, it is reasonable to generate a new MAC PDU for the HARQ process ID and sent to NW.
However, from NW perspective, different options for UE implementations have the inevitable impacts on NW’s strategy to deal with the continuous DCI loss/PUSCH loss scenario.
· If UE go to option 1, for avoiding UE to ignore the UL grant even when the sudden fading is gone, NW can blindly schedule the UL grant with altered NDI value in a row in order to get the UL data as soon as possible when NW is aware of the consistent DCI loss is occurred. 
· If UE go to option 2, there is no need for NW to do any special optimization, UE can transfer the data to NW once the UL grant is received successfully.  
Consider R15 device have been in the market for a long time, it is kindly asked what is the correct RAN2’s understanding?
Proposal 1: If UE receive the UL grant for retransmission indicating an ill-suited size, RAN2 is kindly asked to confirm:
· 1: Ignore the UL grant
· 2: Consider the UL grant for a new transmission, and then generate a new MAC PDU for it.
If companies can achieve the consensus on the proposal 1, we suggest to capture the understanding in both R15/R16 specification. For understanding easily, two TPs of Rel-15 for each option are present in the annex part.
Proposal 2: Capture the RAN2 understanding in the specification if consensus can be achieved.
3. Conclusion and proposals 
With the above analysis, we have the following conclusions and proposals:
Observation 1: UE’s behavior is not clear if the received UL grant size for retransmission does not match the MAC PDU size in the corresponding HARQ buffer.
Observation 2: In the real deployment, it is not a rare case that the UE receive a UL grant for a re-transmission but the size of it does not match the size of MAC PDU saved in the HARQ buffer
Proposal 1: If UE receive the UL grant for retransmission indicating an ill-suited size, RAN2 is kindly asked to confirm:
· 1: Ignore the UL grant
· 2: Consider the UL grant for a new transmission, and then generate a new MAC PDU for it.
Proposal 2: Capture the RAN2 understanding in the specification if consensus can be achieved
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5. Annex
[bookmark: _Toc29239836][bookmark: _Toc46525372][bookmark: _Toc52582343][bookmark: _Toc67413100]Option 1:
5.4.2.1	HARQ Entity
/*omit for short*/
For each uplink grant, the HARQ entity shall:
1>	identify the HARQ process associated with this grant, and for each identified HARQ process:
2>	if the received grant was not addressed to a Temporary C-RNTI on PDCCH, and the NDI provided in the associated HARQ information has been toggled compared to the value in the previous transmission of this TB of this HARQ process; or
2>	if the uplink grant was received on PDCCH for the C-RNTI and the HARQ buffer of the identified process is empty; or
2>	if the uplink grant was received in a Random Access Response; or
2>	if the uplink grant was received on PDCCH for the C-RNTI in ra-ResponseWindow and this PDCCH successfully completed the Random Access procedure initiated for beam failure recovery; or
2>	if the uplink grant is part of a bundle of the configured uplink grant, and may be used for initial transmission according to clause 6.1.2.3 of TS 38.214 [7], and if no MAC PDU has been obtained for this bundle:
3>	if there is a MAC PDU in the Msg3 buffer and the uplink grant was received in a Random Access Response; or:
3>	if there is a MAC PDU in the Msg3 buffer and the uplink grant was received on PDCCH for the C-RNTI in ra-ResponseWindow and this PDCCH successfully completed the Random Access procedure initiated for beam failure recovery:
4>	obtain the MAC PDU to transmit from the Msg3 buffer.
4>	if the uplink grant size does not match with size of the obtained MAC PDU; and
4>	if the Random Access procedure was successfully completed upon receiving the uplink grant:
5>	indicate to the Multiplexing and assembly entity to include MAC subPDU(s) carrying MAC SDU from the obtained MAC PDU in the subsequent uplink transmission;
5>	obtain the MAC PDU to transmit from the Multiplexing and assembly entity.
3>	else:
4>	obtain the MAC PDU to transmit from the Multiplexing and assembly entity, if any;
3>	if a MAC PDU to transmit has been obtained:
4>	deliver the MAC PDU and the uplink grant and the HARQ information of the TB to the identified HARQ process;
4>	instruct the identified HARQ process to trigger a new transmission;
4>	if the uplink grant is addressed to CS-RNTI; or
4>	if the uplink grant is a configured uplink grant; 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.
3>	else:
4>	flush the HARQ buffer of the identified HARQ process.
2>	else (i.e. retransmission):
3>	if the uplink grant received on PDCCH was addressed to CS-RNTI and if the HARQ buffer of the identified process is empty; or
3>	if the uplink grant is part of a bundle and if no MAC PDU has been obtained for this bundle; or
3>	if the uplink grant is part of a bundle of the configured uplink grant, and the PUSCH duration of the uplink grant overlaps with a PUSCH duration of another uplink grant received on the PDCCH or in a Random Access Response for this Serving Cell;
3> If the uplink grant size does not match the size of obtained MAC PDU:
4>	ignore the uplink grant.
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.
[bookmark: _Toc37296195][bookmark: _Toc46490321][bookmark: _Toc52752016][bookmark: _Toc52796478][bookmark: _Toc90287189]Option 2：
5.4.2.1	HARQ Entity
/omit for short/
For each uplink grant, the HARQ entity shall:
1>	identify the HARQ process associated with this grant, and for each identified HARQ process:
2>	if the received grant was not addressed to a Temporary C-RNTI on PDCCH, and the NDI provided in the associated HARQ information has been toggled compared to the value in the previous transmission of this TB of this HARQ process; or
2>	if the uplink grant was received on PDCCH for the C-RNTI and the HARQ buffer of the identified process is empty; or
2>	if the uplink grant was received in a Random Access Response (i.e. in a MAC RAR or a fallback RAR); or
2>	if the uplink grant was determined as specified in clause 5.1.2a for the transmission of the MSGA payload; or
2>	if the uplink grant was received on PDCCH for the C-RNTI in ra-ResponseWindow and this PDCCH successfully completed the Random Access procedure initiated for beam failure recovery; or
2>	if the uplink grant is part of a bundle of the configured uplink grant, and may be used for initial transmission according to clause 6.1.2.3 of TS 38.214 [7], and if no MAC PDU has been obtained for this bundle; or
2> if the uplink grant was received on PDCCH for the C-RNTI, and the NDI provided in the associated HARQ information has not been toggled compared to the value in the previous transmission of this HARQ process, and the uplink grant size does not match the size of the obtained MAC PDU:
3>	if there is a MAC PDU in the MSGA buffer and the uplink grant determined as specified in clause 5.1.2a for the transmission of the MSGA payload was selected; or
3>	if there is a MAC PDU in the MSGA buffer and the uplink grant was received in a fallbackRAR and this fallbackRAR successfully completed the Random Access procedure:
4>	obtain the MAC PDU to transmit from the MSGA buffer.
3>	else if there is a MAC PDU in the Msg3 buffer and the uplink grant was received in a fallbackRAR:
4>	obtain the MAC PDU to transmit from the Msg3 buffer.
3>	else if there is a MAC PDU in the Msg3 buffer and the uplink grant was received in a MAC RAR; or:
3>	if there is a MAC PDU in the Msg3 buffer and the uplink grant was received on PDCCH for the C-RNTI in ra-ResponseWindow and this PDCCH successfully completed the Random Access procedure initiated for beam failure recovery:
4>	obtain the MAC PDU to transmit from the Msg3 buffer.
4>	if the uplink grant size does not match with size of the obtained MAC PDU; and
4>	if the Random Access procedure was successfully completed upon receiving the uplink grant:
5>	indicate to the Multiplexing and assembly entity to include MAC subPDU(s) carrying MAC SDU from the obtained MAC PDU in the subsequent uplink transmission;
5>	obtain the MAC PDU to transmit from the Multiplexing and assembly entity.
3>	else if this uplink grant is a configured grant configured with autonomousTx; and
3>	if the previous configured uplink grant, in the BWP, for this HARQ process was not prioritized; and
3>	if a MAC PDU had already been obtained for this HARQ process; and
3>	if the uplink grant size matches with size of the obtained MAC PDU; and
3>	if none of PUSCH transmission(s) of the obtained MAC PDU has been completely performed:
4>	consider the MAC PDU has been obtained.
3>	else if the MAC entity is not configured with lch-basedPrioritization; or
3>	if this uplink grant is a prioritized uplink grant:
4>	obtain the MAC PDU to transmit from the Multiplexing and assembly entity, if any;
3>	if a MAC PDU to transmit has been obtained:
4>	if the uplink grant is not a configured grant configured with autonomousTx; or
4>	if the uplink grant is a prioritized uplink grant:
5>	deliver the MAC PDU and the uplink grant and the HARQ information of the TB to the identified HARQ process;
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.
3>	else:
4>	flush the HARQ buffer of the identified HARQ process.
2>	else (i.e. retransmission):
3>	if the uplink grant received on PDCCH was addressed to CS-RNTI and if the HARQ buffer of the identified process is empty; or
3>	if the uplink grant is part of a bundle and if no MAC PDU has been obtained for this bundle; or
3>	if the uplink grant is part of a bundle of the configured uplink grant, and the PUSCH duration of the uplink grant overlaps with an uplink grant received in a Random Access Response (i.e. MAC RAR or fallbackRAR) or an uplink grant determined as specified in clause 5.1.2a for MSGA payload for this Serving Cell; or:
3>	if the MAC entity is not configured with lch-basedPrioritization and this uplink grant is part of a bundle of the configured uplink grant, and the PUSCH duration of the uplink grant overlaps with a PUSCH duration of another uplink grant received on the PDCCH; or:
3>	if the MAC entity is configured with lch-basedPrioritization and this uplink grant is not a prioritized uplink grant:
4>	ignore the uplink grant.
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.
When determining if NDI has been toggled compared to the value in the previous transmission the MAC entity shall ignore NDI received in all uplink grants on PDCCH for its Temporary C-RNTI.
When configuredGrantTimer or cg-RetransmissionTimer is started or restarted by a PUSCH transmission, it shall be started at the beginning of the first symbol of the PUSCH transmission.
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