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[bookmark: OLE_LINK39][bookmark: OLE_LINK38][bookmark: OLE_LINK37]1	Introduction
This document discusses topic on HARQ ACK behavior for the LTM CSC MAC CE in Rel-18.
[bookmark: OLE_LINK41][bookmark: OLE_LINK24][bookmark: OLE_LINK17][bookmark: OLE_LINK16]2	Discussion
1	Background
In TS 38.331 section 5.3.5.5.2 Reconfiguration with sync, NOTE1 clarifies that the UE should perform the Reconfiguration with sync upon receiving the corresponding RRC message, without necessarily sending a confirmation of that message first.
	NOTE 1:	The UE should perform the reconfiguration with sync as soon as possible following the reception of the RRC message triggering the reconfiguration with sync, which could be before confirming successful reception (HARQ and ARQ) of this message.


As this note was introduced in Rel-15, its scope appears limited to RRC-triggered reconfiguration with sync and does not cover LTM (triggered by MAC-CE). Given that LTM is more delay-sensitive than legacy handover and is designed for lower-latency cell switch, a similar behavior is expected.
In Rel-18 (RAN2#125bis) it was agreed to send HARQ ACK for LTM CSC MAC CE and no RAN2 spec change was expected
· RAN2 assumes that the UE shall send HARQ ACK for the TB carrying the LTM cell switch MAC CE. No need to update RAN2 TS with clarification.
However, the current spec is captured as per the following: MAC indicates to RRC once the UE receives and decodes the LTM CSC MAC CE, then RRC triggers the MAC reset, making it impossible for the UE to send HARQ ACK to the source cell after this procedure.
	[bookmark: _Toc219583110]5.18.35	LTM Cell Switch Command
The network may instruct the UE to perform LTM cell switch procedure by sending the LTM Cell Switch Command MAC CE described in clause 6.1.3.75.
The MAC entity shall:
1>	if the MAC entity receives an LTM Cell Switch Command MAC CE on a Serving Cell:
2>	indicate to upper layers that the LTM cell switch procedure is triggered and the Target Configuration ID included in the LTM Cell Switch Command MAC CE;
2>	if the MAC reset operation as specified in clause 5.12 is performed, as requested by upper layers:
    ......


2	R2 consensus?
During the online discussion, majorities agree with the intention of the CR and expect a similar behavior as in RRC triggered mobility. The key points of contention are the exact spec to capture and the potential impact on other WGs.
	[ZTE]: Recollect it was already discussed in Rel-18 LTM. [MediaTek]: To the current spec, when the UE receives CSC MAC CE, MAC indicates it to the upper layer and RRC will reset MAC, then MAC cannot send HARQ A/N anymore. [Nokia]: Any RAN4 impact? [MediaTek]: No. [Ericsson]: Understand it is a UE internal process and ok with note with “should” (but not ok with “shall”). [Apple]: Think it will be good to have a related note in RRC. 
Offline: try to achieve consensus on the issue and solution (MediaTek)
Comeback in CB session


The rapporteur suggests starting from the RAN2 to reach consensus first and then addressing subsequent topics. From the majority view, an observation can be made that LTM execution should not be delayed by the UE by waiting for an opportunity to send HARQ ACK to the source cell.
Observation 1: Majority of the companies agree that LTM execution should not be delayed by the UE by waiting for an opportunity to send HARQ ACK to the source cell.
It is important to note that this does NOT mean the UE will never send HARQ ACK to the source cell; rather, the actual HARQ ACK behavior varies case by case. In order to illustrate this, let's observe in detail which operations the UE performs when the UE receives a MAC PDU which carries LTM CSC MAC CE:
When UE receives the MAC PDU for LTM CSC MAC CE, the UE performs the following two paths in parallel:
· 1. The UE starts to wait for the next scheduled PUCCH to send HARQ feedback
· 2. The UE performs the following: MAC PDU decoding-> indicate to RRC -> (optional) RRC decoding -> MAC reset
Once the MAC reset occurs, the UE can no longer send HARQ ACK to the source cell, i.e., the completion of the second path terminates also the first path.
Therefore, sending HARQ ACK is like a "best effort" operation, depending on several factors (e.g., speed of MAC PDU decoding, speed of RRC decoding, whether early RRC decoding is performed, , scheduled PUCCH resources, etc.).
Observation 2: Whether a UE can send HARQ ACK to the source cell before detaching from it depends on several factors, including the speed of RRC/MAC PDU decoding, the use of early RRC decoding, and scheduled PUCCH resources.
A feasible approach is to leave this flexibility to the UE, i.e., the UE will not delay cell switching specifically to send HARQ ACK to the source cell, and the HARQ ACK is sent in best-effort manner.
Proposal 1: RAN2 assumes the UE should perform the LTM execution as soon as possible following the reception of LTM CSC MAC CE. This does not imply the UE will never send HARQ ACK to the source cell, but rather that HARQ ACK sending is not strictly mandated and it is sent only with best effort ensuring no degradation in cell switch performance.

3	How to capture?
If proposal 1 is agreed, we can then further discuss how to capture the agreement in the spec.
The legacy note in the RRC specification is as follows:
NOTE 1:	The UE should perform the reconfiguration with sync as soon as possible following the reception of the RRC message triggering the reconfiguration with sync, which could be before confirming successful reception (HARQ and ARQ) of this message.
In the LTM CSC MAC CE case, reception occurs at the MAC layer, after which MAC indicates the cell switch information to RRC. Therefore, describing the timing of when MAC information is passed to RRC seems reasonable.
Option1:  Capture the note in the MAC spec (as in the current CR):
	5.18.35	LTM Cell Switch Command
The network may instruct the UE to perform LTM cell switch procedure by sending the LTM Cell Switch Command MAC CE described in clause 6.1.3.75.
The MAC entity shall:
1>	if the MAC entity receives an LTM Cell Switch Command MAC CE on a Serving Cell:
2>	indicate to upper layers that the LTM cell switch procedure is triggered and the Target Configuration ID included in the LTM Cell Switch Command MAC CE;
……

NOTE:	The UE should indicate to upper layers that the LTM cell switch procedure is triggered as soon as possible following the reception of the LTM Cell Switch Command MAC CE, which could be before confirming successful reception (HARQ) of this message.



Another viewpoint is that this note should be added in a position analogous to the legacy note in the RRC specification. Depending on how the specification is modified, this can be further divided into Option 2a and Option 2b:
· Option 2a: Add a new note in the RRC spec.
· Option 2b: Modify the existing note so that it also covers the LTM case.
	[bookmark: _Toc193445476][bookmark: _Toc193451281][bookmark: _Toc193462546][bookmark: _Toc201294833][bookmark: _Toc219397534][bookmark: _Toc219410179]5.3.5.5.2	Reconfiguration with sync
Option 2a
NOTE 1:	The UE should perform the reconfiguration with sync as soon as possible following the reception of the RRC message triggering the reconfiguration with sync, which could be before confirming successful reception (HARQ and ARQ) of this message. 
NOTE 2: The UE should perform the reconfiguration with sync as soon as possible following the reception of the LTM cell switch command MAC CE triggering the reconfiguration with sync, which could be before confirming successful reception (HARQ) of this message. 
Option 2b
NOTE 1 (modified): The UE should perform the reconfiguration with sync as soon as possible following the reception of the RRC message or the LTM cell switch command MAC CE triggering the reconfiguration with sync, which could be before confirming successful reception (HARQ and ARQ) of this message.




During offline discussion, majorities support to add the Note in MAC, and the remaining indicated they could accept. Therefore, it is suggested that:
Proposal 2: If proposal 1 is agreed, A Note is captured in the MAC spec to clarify this (as in the current CR)RAN2 further discuss where to capture the note:
Option1:  Capture the note in the MAC spec (as in the current CR):
Option 2a: Add a new note in the RRC spec.
Option 2b: Modify the existing note in RRC so that it also covers the LTM case.

4	R1/R4 impact?
Some companies raised concerns about the potential impact on other working groups. For example, some companies have mentioned that the requirements for UE behavior described in the R1 spec include the starting point from HARQ ACK of this MAC CE.
	TS 38.213
The UE applies the CandidateTCI-State and/or CandidateTCI-UL-State, if indicated by the MAC CE, no later than  after the last symbol of a PUCCH or PUSCH with HARQ-ACK information for the PDSCH providing the MAC CE, where , ,  and  are defined in [10, TS 38.133].


However, the Rapporteur does not understand the actual intent of this statement. It does not appear to impose any network requirements, since the wording “no longer than” implies that the UE is allowed to act faster than the specified time. Moreover, the R1 spec should not affect the R2 process.
During the offline discussion, some companies considered it unnecessary to inform RAN1/4, while others expressed concerns, noting that some specifications contain such references. 
Given that RAN2 is not an expert in this area, the Rapporteur suggests RAN2 can discuss whether to sending an LS to RAN1 and RAN4 to inform them of RAN2’s decision and to ask them to review whether any specification changes are needed.
Proposal 3: If proposal 1 is agreed, RAN2 to discuss whether to sends an LS to RAN1/4 and RAN4 to inform them of RAN2’s decision and to ask them to review if any specification changes are needed.
3	Conclusion
TBD
4 References


