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Introduction
[bookmark: _Ref178064866]This contribution discusses the following postponed issue and present the proposal to resolve the issue.
Postpone: Discuss in the next meeting whether to specify the UE behaviour when the UE receives a grant for a retransmission or new transmission on a HARQ process not used for the first PUSCH transmission during RACH-less LTM cell switch.

[bookmark: _Toc462951621][bookmark: _Toc462951630][bookmark: _Toc465023135][bookmark: _Toc465023136][bookmark: _Toc465346829]Discussion
In LTM, a configured grant or a dynamic grant can be used for the first PUSCH transmission to transmit the RRC reconfiguration complete message during RACH-less LTM cell switch. Upon LTM cell switch decision, the source DU informs the target DU about the selected beam so that the target DU can start scheduling a dynamic UL grant. In this condition, when RACH-less LTM cell switch is performed, the target DU does not exactly know when a configured grant is used by the UE for the initial transmission of RRC reconfiguration complete message until the network receives the initial CG transmission from the UE. If the first CG transmission for RACH-less LTM cell switch is failed, the network may not detect any transmission from the UE and the network may use one of following options to receive the RRC reconfiguration complete message:
· Autonomous retransmission by a UE;
· Dynamic grant scheduling by the network.

When the cg-RRC-RetransmissionTimer is configured, autonomous retransmission of the first PUSCH transmission for the RRC reconfiguration complete message can be performed after expiry of cg-RRC-RetransmissionTimer. In the last RAN2 meeting, one company suggests to restrict that only autonomous retransmission is used for retransmission of the RRC reconfiguration complete message to resolve this postponed issue. However, this restriction does not work for all cases and can deteriorate LTM performance. For example, if only autonomous retransmission is used for retransmission of the RRC reconfiguration complete message, the network has to wait expiry of cg-RRC-RetransmissionTimer for retransmission of the RRC reconfiguration complete message and this would delay completion of RACH-less LTM cell switch. Furthermore, according to the current RRC/MAC specifications, cg-RRC-RetransmissionTimer is optional field and if cg-RRC-RetransmissionTimer is not configured as shown in the below yellow highlight, the configured grant is only allowed to transmit initial transmission of the RRC reconfiguration complete message using a configured grant and the UE has to rely on a dynamic grant for retransmission of the RRC reconfiguration complete message during RACH-less LTM cell switch.
Observation 1. Only relying on autonomous retransmission does not always work for RACH-less LTM cell switch and a dynamic grant would be required for the RRC reconfiguration complete message transmission.
	For each Serving Cell and each configured uplink grant, if configured and activated and available for use as specified in clause 5.8.2, the MAC entity shall:
<unrelated part is omitted>
2>	set the HARQ Process ID to the HARQ Process ID associated with this PUSCH duration;
2>	if, for the corresponding HARQ process, the configuredGrantTimer is not running and cg-RetransmissionTimer is not configured and cg-SDT-RetransmissionTimer is not configured, and cg-RRC-RetransmissionTimer is not configured (i.e. new transmission):
3>	if the configured uplink grant is for the initial transmission for the CG-SDT with CCCH message; or
3>	if there is an on-going CG-SDT procedure and PDCCH addressed to the MAC entity's C-RNTI has been received; or
3>	if the configured uplink grant is for the first PUSCH transmission during on-going LTM cell switch; or
3>	if there is an on-going RACH-less handover procedure and PDCCH addressed to the MAC entity's C-RNTI has been received; or
3>	if there is no on-going CG-SDT nor on-going RACH-less LTM cell switch nor on-going RACH-less handover procedure:
4>	consider the NDI bit for the corresponding HARQ process to have been toggled;
4>	deliver the configured uplink grant and the associated HARQ information to the HARQ entity.
2>	if the cg-RRC-RetransmissionTimer is configured and not running for the corresponding HARQ process:



In addition, considering that short latency/interruption is one of the most important factor for LTM cell switch, even if the cg-RRC-RetransmissionTimer is configured for autonomous retransmission, the network may decide to provide a dynamic grant early to the UE instead of waiting expiry of cg-RRC-RetransmissionTimer for autonomous retransmission. This is because the network may not always provide configured grants densely enough for RACH-less LTM cell switch and the length of cg-RRC-RetransmissionTimer is multiples of configured grant periodicity, i.e., the time until expiry of cg-RRC-RetransmissionTimer would be long.
Observation 2. To increase LTM performance, even if autonomous retransmission is configured, the network should have full flexibility to provide a dynamic grant early for the RRC reconfiguration complete message transmission before expiry of cg-RRC-RetransmissionTimer to complete RACH-less LTM cell switch as soon as possible.

With observation 1 and 2, it is worthwhile to discuss when the UE receives a dynamic grant and what the UE’s behaviour is after receiving a dynamic grant during ongoing RACH-less LTM cell switch. When the target DU is informed about the selected beam to start scheduling a dynamic UL grant from the source DU, if the target DU does not receive the initial CG transmission for RRC reconfiguration complete message from the UE, the target DU can assume that the initial CG transmission is not yet performed by the UE since the target DU does not exactly know when a configured grant is used by the UE for the initial transmission of RRC reconfiguration complete message until the network receives the initial CG transmission from the UE. Then the target DU may provide a dynamic grant associated with a HARQ process different from the one used for transmission of RRC reconfiguration complete message to the UE. 
Observation 3. When the initial CG transmission for the RRC reconfiguration complete message is failed, the network cannot know whether the initial CG transmission is already performed or not and may provide a dynamic grant associated with a HARQ process different from the one used for transmission of RRC reconfiguration complete message by the UE.

The next question is which types of a dynamic grant should be provided to the UE, when the target DU does not receive the initial CG transmission for RRC reconfiguration complete message. In our view, if the target DU cannot know whether the initial CG transmission is already performed by the UE or not, providing a dynamic grant for new transmission should be the proper target DU’s behaviour. Then if the initial CG transmission is not yet performed by the UE, the UE transmits the RRC reconfiguration complete message using this dynamic grant for new transmission. On the other hand, someone may think that the target DU needs to provide a dynamic retransmission grant. If the dynamic retransmission grant is received for the HARQ process different from the one used for transmission of RRC reconfiguration complete message by the UE, the UE ignores this dynamic retransmission grant according to the current MAC specification since this dynamic retransmission grant is addressed by the CS-RNTI and the associated HARQ process is empty. After that, the target DU can know this HARQ process is not used for the initial CG transmission due to nothing transmitted using this dynamic retransmission grant, but does not know whether the UE actually performs the initial CG transmission or not. This means that the target DU may need to provide multiple dynamic retransmission grants for HARQ processes associated with the initial CG transmission to determine whether the initial CG transmission is already performed or not. In worst case, the target DU can recognize that the UE has not performed the initial CG transmission after providing dynamic retransmission grants for all HARQ processes associated with the initial CG transmission, then, the target DU provides a dynamic grant for new transmission to receive the RRC reconfiguration complete message. Thus, when the target DU does not receive the initial CG transmission for RRC reconfiguration complete message, providing a dynamic grant for new transmission is a safer way to complete RACH-less LTM cell switch early.
Observation 4. When the target DU does not receive the initial CG transmission for RRC reconfiguration complete message, in order to complete RACH-less LTM cell switch as soon as possible, providing a dynamic grant for new transmission is an efficient way for target DU to know whether the very first PUSCH transmission has been performed or not.

For the UE behaviour, when the UE receives a dynamic grant for new transmission during ongoing RACH-less LTM cell switch, if the initial CG transmission is not yet performed by the UE, there is no problem and the RRC reconfiguration complete message will be transmitted. However, if the initial CG transmission for the RRC reconfiguration complete message is already performed by the UE, this dynamic grant for new transmission is used to determine whether to complete RACH-less LTM cell switch. That is, if the dynamic grant is for a new transmission on the same HARQ process used for the initial CG transmission, the UE considers the RACH-less LTM cell switch to be successfully completed. But, if the dynamic grant is for a new transmission on the HARQ process which is different from the one used for transmission of RRC reconfiguration complete message, the UE does not consider RACH-less LTM cell switch to be successfully completed and the current MAC specification is allowed to use this dynamic grant for new transmission even during ongoing RACH-less LTM cell switch and generate a MAC PDU including user data to transmit it. It should be undesirable to allow transmission of the MAC PDU other than the one containing RRC reconfiguration complete message before completing RACH-less LTM cell switch. That is because, in this situation, completing RACH-less LTM cell switch is way more important than transmitting user data. Thus, it would be better to ignore this dynamic grant for new transmission on the HARQ process which is different from the one used for transmission of RRC reconfiguration complete message. And also, the target DU can know that the UE has performed the initial CG transmission due to nothing transmitted using this dynamic grant. 
Proposal 1. If the UE receives an dynamic uplink grant for a new transmission on the HARQ process different from the one used for transmission of RRC reconfiguration complete message during ongoing RACH-less LTM cell switch, this dynamic uplink grant is ignored and not be used for transmission. (TP is provided in the Annex)

[bookmark: _Toc450908196][bookmark: _In-sequence_SDU_delivery]Conclusion
Based on the above discussions, we present the following observations and proposals:
Observation 1. Only relying on autonomous retransmission does not always work for RACH-less LTM cell switch and a dynamic grant would be required for the RRC reconfiguration complete message transmission.
Observation 2. To increase LTM performance, even if autonomous retransmission is configured, the network should have full flexibility to provide a dynamic grant early for the RRC reconfiguration complete message transmission before expiry of cg-RRC-RetransmissionTimer to complete RACH-less LTM cell switch as soon as possible.
Observation 3. When the initial CG transmission for the RRC reconfiguration complete message is failed, the network cannot know whether the initial CG transmission is already performed or not and may provide a dynamic grant associated with a HARQ process different from the one used for transmission of RRC reconfiguration complete message by the UE.
Observation 4. When the target DU does not receive the initial CG transmission for RRC reconfiguration complete message, in order to complete RACH-less LTM cell switch as soon as possible, providing a dynamic grant for new transmission is an efficient way for target DU to know whether the very first PUSCH transmission has been performed or not.

Proposal 1. If the UE receives an dynamic uplink grant for a new transmission on the HARQ process different from the one used for transmission of RRC reconfiguration complete message during ongoing RACH-less LTM cell switch, this dynamic uplink grant is ignored and not be used for transmission. (TP is provided in the Annex)

Annex
TP for the proposal 1: 
	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:
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>	if there is no on-going RACH-less LTM cell switch procedure; or
4>	if there is an on-going RACH-less LTM cell switch procedure and if this uplink grant is for the first PUSCH transmission at LTM cell switch (i.e., initial new transmission):
54>	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.
6>	if the configured uplink grant is for the initial transmission for CG-SDT with CCCH message:
7>	start or restart the cg-SDT-RetransmissionTimer, if configured, for the corresponding HARQ process when the transmission is performed.
6>	if the configured uplink grant is for the initial transmission at LTM cell switch:
7>	start or restart the cg-LTM-RetransmissionTimer, if configured, for the corresponding HARQ process when the transmission is performed.
6>	if the configured uplink grant is for the initial transmission of RACH-less handover:
7>	start or restart the cg-RACH-less-RetransmissionTimer, if configured, for the corresponding HARQ process when the transmission is performed.
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: or
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.
5>	if the configured uplink grant is for the retransmission of the initial transmission of the CG-SDT with CCCH message:
6>	start or restart the cg-SDT-RetransmissionTimer for the corresponding HARQ process when transmission is performed.
5>	if the configured uplink grant is for the retransmission of the initial transmission at LTM cell switch:
6>	start or restart the cg-LTM-RetransmissionTimer for the corresponding HARQ process when transmission is performed.
5>	if the configured uplink grant is for the retransmission of the initial transmission of RACH-less handover:
6>	start or restart the cg-RACH-less-RetransmissionTimer for the corresponding HARQ process when transmission is performed.
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.




