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[bookmark: _Ref178064866]Introduction
In this contribution, we show our view on whether the HARQ feedback is needed for the downlink assignment for new transmission associated with the HARQ process with HARQ feedback disabled.

[bookmark: _Toc462951621][bookmark: _Toc462951630][bookmark: _Toc465023135][bookmark: _Toc465023136][bookmark: _Toc465346829]Discussion
According to TS 38.321 V18.0.0, the UE determines a handover completion of the RACH-less handover when the UE receives a downlink assignment for new transmission after transmitting the first uplink transmission to the target cell.
	2>	if there is an ongoing RACH-less handover procedure; and
2>	if the downlink assignment has been received on the PDCCH for the MAC entity's C-RNTI after the first PUSCH transmission to the Serving Cell; and
2>	if the downlink assignment is for a new transmission:
3>	indicate to upper layers the successful completion of RACH-less handover..



From the network point of view, the network determines whether the RACH-less handover is completed or not when the network receives the HARQ feedback of the downlink assignment for the new transmission. After the network knows that the RACH-less handover is completed, the network will schedule the new uplink grant or transmit the new downlink assignment to the UE.
Observation 1. The network knows whether the RACH-less handover is completed or not based on the HARQ feedback of the downlink assignment for the new transmission.

In NTN, since the network can transmit the downlink assignment for new transmission using a HARQ process with HARQ feedback disabled, there is a case where the network does not know whether the RACH-less handover is completed or not, and this case may cause the handover failure due to T304 expiry. 
For example, the UE receives the reconfiguration with sync for RACH-less handover from a source cell. Then, the UE successfully transmits the uplink transmission on the uplink grant in the reconfiguration with sync to a target cell. After receiving the uplink transmission, the target cell transmits a downlink assignment for new transmission using the HARQ process with HARQ feedback disabled to the UE. In this case, if the downlink assignment for new transmission is not successfully transmitted, the handover failure can happen due to T304 expiry. In addition, the network does not know whether the RACH-less handover is completed or not. 


Observation 2. The handover failure may happen if the downlink assignment for new transmission is transmitted using HARQ process with the HARQ feedback disabled for RACH-less handover completion.

Of course, if the network always transmits the downlink assignment for the new transmission using a HARQ process with HARQ feedback enabled for RACH-less handover completion, the network can know whether the RACH-less handover is completed or not based on the HARQ feedback. 
However, in NTN, the downlink assignment for the delay-sensitive service is considered as outdated after RTT. For this reason, the HARQ process with HARQ feedback disabled was introduced to efficiently use the radio resources by not transmitting HARQ feedback of the downlink assignment for the delay-sensitive service. That is, the retransmission of the downlink assignment for delay-sensitive service after RTT based on the HARQ feedback causes a waste of radio resources.
Thus, we think that it should be allowed that the network transmits the downlink assignment for the new transmission using a HARQ process with HARQ feedback disabled for RACH-less handover completion.
Proposal 1. For the RACH-less handover completion, whether to use a HARQ process with HARQ feedback disabled or enabled for the downlink assignment of the new transmission is up to network implementation.

If the proposal 1 is agreeable, RAN2 need to discuss how to indicate the RACH-less handover completion when the downlink assignment for the new transmission is transmitted using a HARQ process with HARQ feedback disabled. For this, we need to look into the previous discussion.
In Rel-17, a similar issue was discussed to prevent de-synchronization for the status of the configured downlink assignment between the network and UE. Specifically, when a configured downlink assignment associated with the HARQ processes with HARQ feedback disabled is activated, the network cannot know whether the UE successfully activates the configured downlink assignment or not. For this reason, the UE transmits the HARQ feedback for the HARQ process with HARQ feedback disabled for the first transmission after activation of the configured downlink assignment if HARQ-feedbackEnablingforSPSactive is configured.
Observation 3. According to the current specification, the UE transmits the HARQ feedback for the HARQ process with HARQ feedback disabled for the first transmission after activation of the configured downlink assignment.

In our view, the similar approach discussed in Rel-17 can be reused to indicate the RACH-less handover completion. More specifically, during RACH-less handover, the UE transmits the HARQ feedback for a downlink assignment of a new transmission using the HARQ process with HARQ feedback disabled after transmitting the first uplink transmission. With this, the network can identify the RACH-less handover completion based on the HARQ feedback, and the network can schedule the new uplink grant or new downlink assignment after identifying the RACH-less handover completion.
Proposal 2. During RACH-less handover, the UE transmits the HARQ feedback for a downlink assignment of a new transmission using HARQ process with HARQ feedback disabled after transmitting the first uplink transmission.

For the proposal 2, we provide the text proposal in section 4.


[bookmark: _Toc458688128][bookmark: _Toc458688133][bookmark: _Toc458700495][bookmark: _Toc458688134][bookmark: _Toc458700496][bookmark: _Toc458461065][bookmark: _Toc450773277][bookmark: _Toc450773306][bookmark: _Toc450773354][bookmark: _Toc450773369][bookmark: _Toc450774156][bookmark: _Toc450814189]Conclusion
[bookmark: _Toc450908196][bookmark: _In-sequence_SDU_delivery]Based on the above discussion, we made following proposals and observations.
Observation 1. The network determines whether the RACH-less handover is completed or not based on the HARQ feedback of the downlink assignment for the new transmission.
Observation 2. The handover failure may happen if the downlink assignment for new transmission is transmitted using HARQ process with the HARQ feedback disabled for RACH-less handover completion.
Proposal 1. For the RACH-less handover completion, whether to use a HARQ process with HARQ feedback disabled or enabled for the downlink assignment of the new transmission is up to network implementation.
Observation 3. According to the current specification, the UE transmits the HARQ feedback for the HARQ process with HARQ feedback disabled for the first transmission after activation of the configured downlink assignment.
Proposal 2. During RACH-less handover, the UE transmits the HARQ feedback for a downlink assignment of a new transmission using HARQ process with HARQ feedback disabled after transmitting the first uplink transmission.

Text proposal for TS 38.321
When a transmission takes place for the HARQ process, one or two (in case of downlink spatial multiplexing) TBs and the associated HARQ information are received from the HARQ entity.
For each received TB and associated HARQ information, the HARQ process shall:
1>	if the NDI, when provided, has been toggled compared to the value of the previous received transmission corresponding to this TB; or
1>	if the HARQ process is equal to the broadcast process, and this is the first received transmission for the TB according to the system information schedule indicated by RRC; or
1>	if the HARQ process is associated with a transmission indicated with a MCCH-RNTI for MBS broadcast, and this is the first received transmission for the TB according to the broadcast MCCH schedule indicated by RRC; or
1>	if the HARQ process is associated with a transmission indicated with a Multicast MCCH-RNTI for MBS multicast, and this is the first received transmission for the TB according to the multicast MCCH schedule indicated by RRC; or
1>	if the HARQ process is associated with a transmission indicated with a G-RNTI for MBS broadcast, and this is the first received transmission for the TB according to the MTCH schedule indicated by RRC or according to the scheduling indicated by DCI as specified in TS 38.214 [7]; or
1>	if this is the very first received transmission for this TB (i.e. there is no previous NDI for this TB):
2>	consider this transmission to be a new transmission.
1>	else:
2>	consider this transmission to be a retransmission.
The MAC entity then shall:
1>	if this is a new transmission:
2>	attempt to decode the received data.
1>	else if this is a retransmission:
2>	if the data for this TB has not yet been successfully decoded:
3>	instruct the physical layer to combine the received data with the data currently in the soft buffer for this TB and attempt to decode the combined data.
1>	if the data which the MAC entity attempted to decode was successfully decoded for this TB; or
1>	if the data for this TB was successfully decoded before:
2>	if the HARQ process is equal to the broadcast process:
3>	deliver the decoded MAC PDU to upper layers.
2>	else if this is the first successful decoding of the data for this TB:
3>	deliver the decoded MAC PDU to the disassembly and demultiplexing entity.
1>	else:
2>	instruct the physical layer to replace the data in the soft buffer for this TB with the data which the MAC entity attempted to decode.
1>	if the HARQ process is associated with a transmission indicated with a Temporary C-RNTI and the Contention Resolution is not yet successful (see clause 5.1.5); or
1>	if the HARQ process is associated with a transmission indicated with a MSGB-RNTI and the Random Access procedure is not yet successfully completed (see clause 5.1.4a); or
1>	if the HARQ process is equal to the broadcast process; or
1>	if the HARQ process is associated with a transmission indicated with a MCCH-RNTI or a G-RNTI for MBS broadcast; or
1>	if the HARQ process is associated with a transmission indicated with a Multicast MCCH-RNTI for MBS multicast; or
1>	if the HARQ process is associated with a transmission indicated with a G-RNTI or a G-CS-RNTI or a configured downlink assignment for MBS multicast and HARQ feedback is disabled for this G-RNTI or G-CS-RNTI or the corresponding G-CS-RNTI, as specified in clause 18 of TS 38.213 [6]; or
1>	if the HARQ process is associated with a transmission indicated with a G-RNTI or a G-CS-RNTI or a configured downlink assignment for MBS multicast and NACK only HARQ feedback is used for this G-RNTI or G-CS-RNTI or the corresponding G-CS-RNTI and the data for this TB is successfully decoded and the transmission is not the first transmission of PDSCH where the configured downlink assignment was (re-)initialised; or
1>	if the timeAlignmentTimer, associated with the TAG containing the Serving Cell on which the HARQ feedback is to be transmitted, is stopped or expired, and the Serving Cell is not configured with two TAGs, and if the cg-SDT-TimeAlignmentTimer, if configured, is not running; or
1>	if the Serving Cell on which the HARQ feedback is to be transmitted is configured with two TAGs and if the timeAlignmentTimer of the TAG, associated with the TCI state(s) used for transmitting the HARQ feedback, is stopped or expired:
2>	not instruct the physical layer to generate acknowledgement(s) of the data in this TB.
1>	else if the HARQ process is configured with disabled HARQ feedback:
[bookmark: _GoBack]2>	if there is an on-going RACH-less handover procedure and the downlink assignment has been received on the PDCCH for the MAC entity's C-RNTI after the first PUSCH transmission to the Serving Cell and the first downlink assignment is for new transmission; or
2>	if harq-FeedbackEnablingforSPSactive is configured with value true and the transmission is the first transmission on the configured downlink assignment after activation of the configured downlink assignment:
3>	instruct the physical layer to generate acknowledgement(s) of the data in this TB.
2>	else:
3>	not instruct the physical layer to generate acknowledgement(s) of the data in this TB.
1>	else:
2>	instruct the physical layer to generate acknowledgement(s) of the data in this TB.
The MAC entity shall ignore NDI received in all downlink assignments on PDCCH for its Temporary C-RNTI when determining if NDI on PDCCH for its C-RNTI has been toggled compared to the value in the previous transmission.
NOTE:	If the MAC entity receives a retransmission with a TB size different from the last TB size signalled for this TB, the UE behavior is left up to UE implementation.
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