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1. Introduction
[bookmark: Proposal_Beacon]Timer T304 supervises the handover execution procedure. The RRC endorsed CR in R2-2311604 has the following captured for LTM:
	Timer
	Start
	Stop
	At Expiry

	T304
	Upon reception of RRCReconfiguration message including reconfigurationWithSync for the MCG which does not include sl-PathSwitchConfig, or upon reception of RRCReconfiguration message including reconfigurationWithSync for the SCG not indicated as deactivated in the NR or E-UTRA message containing the RRCReconfiguration message or upon conditional reconfiguration execution i.e. when applying a stored RRCReconfiguration message including reconfigurationWithSync.
	Upon successful completion of random access on the corresponding SpCell. In case of an LTM cell switch at the MCG without performing a random access procedure, upon receiving a PDCCH transmission addressed to C-RNTI after first UL transmission.

For T304 of SCG, upon SCG release. In case of an LTM cell switch at the SCG without performing a random access procedure, upon receiving a PDCCH transmission addressed to C-RNTI.

	For T304 of MCG, in case of the handover from NR or intra-NR handover, or path switch from a L2 U2N Relay UE to a NR cell, or an LTM cell switch procedure, initiate the RRC re-establishment procedure; In case of handover to NR, perform the actions defined in the specifications applicable for the source RAT. If any DAPS bearer is configured and if there is no RLF in source PCell, initiate the failure information procedure.

For T304 of SCG, inform network about the reconfiguration with sync failure by initiating the SCG failure information procedure as specified in 5.7.3.



With respect to LTM, the captured behaviour associated with T304 is incomplete. This paper takes a look.
2. Discussion
2.1. Issue with timer T304 stop behaviour:
The following agreement was reached in RAN2#123bis with respect to arrival announcement/ handover completion in the target cell:
	Agreement
For RACH-less LTM, the UE determines successful reception of its first UL data based on receiving a PDCCH addressing the UE’s C-RNTI in the target cell scheduling a new transmission as first UL transmission. Can be either DL assignment or UL grant addressed to same HARQ process for the “new transmission”



The intention was that the new UL grant/ DL assignment should be addressed to the same HARQ process (Id) used by the UE for transmitting the handover complete message. This is however missing in the T304 “stop” behaviour – which only captures half of the behaviour. We see the following way forward:
Option 1) Refer to the MAC specification to avoid including the “same HARQ” related parts in RRC specification. 
The running MAC CR in R2-2311595 captures the behaviour correctly as following:
	[bookmark: _Toc29239833][bookmark: _Toc37296192][bookmark: _Toc46490318][bookmark: _Toc52752013][bookmark: _Toc52796475][bookmark: _Toc139032256]5.4	UL-SCH data transfer
[bookmark: _Toc29239834][bookmark: _Toc37296193][bookmark: _Toc46490319][bookmark: _Toc52752014][bookmark: _Toc52796476][bookmark: _Toc139032257]5.4.1	UL Grant reception
Uplink grant is either received dynamically on the PDCCH, in a Random Access Response, configured semi-persistently by RRC or determined to be associated with the PUSCH resource of MSGA as specified in clause 5.1.2a. The MAC entity shall have an uplink grant to transmit on the UL-SCH. To perform the requested transmissions, the MAC layer receives HARQ information from lower layers. An uplink grant addressed to CS-RNTI with NDI = 0 is considered as a configured uplink grant. An uplink grant addressed to CS-RNTI with NDI = 1 is considered as a dynamic uplink grant.
If the MAC entity has a C-RNTI, a Temporary C-RNTI, or CS-RNTI, the MAC entity shall for each PDCCH occasion and for each Serving Cell belonging to a TAG that has a running timeAlignmentTimer or a running cg-SDT-TimeAlignmentTimer and for each grant received for this PDCCH occasion:
1>	if an uplink grant for this Serving Cell has been received on the PDCCH for the MAC entity's C-RNTI or Temporary C-RNTI; or
1>	if an uplink grant has been received in a Random Access Response:
2>	if the uplink grant is for MAC entity's C-RNTI and if the previous uplink grant delivered to the HARQ entity for the same HARQ process was either an uplink grant received for the MAC entity's CS-RNTI or a configured uplink grant:
3>	consider the NDI to have been toggled for the corresponding HARQ process regardless of the value of the NDI.
2>	if the uplink grant is for MAC entity's C-RNTI, and the identified HARQ process is configured for a configured uplink grant:
3>	start or restart the configuredGrantTimer for the corresponding HARQ process, if configured;
3>	stop the cg-RetransmissionTimer for the corresponding HARQ process, if running.
2>	stop the cg-SDT-RetransmissionTimer for the corresponding HARQ process, if running.
2>	stop the cg-LTM-RetransmissionTimer for the corresponding HARQ process, if running.
2>	deliver the uplink grant and the associated HARQ information to the HARQ entity.
2>	if there is an ongoing RACH-less LTM cell switch; and
2>	if the uplink grant 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 uplink grant is for a new transmission on the same HARQ process used for the first PUSCH transmission to the Serving Cell:
3>	consider the LTM cell switch to be successfully completed and indicate it to upper layers.




Option 2) we fix this in RRC by providing additional details for T304. This makes the timer T304 description a bit long but avoids referring to MAC specification.
Option 3) we use another timer for LTM handover supervision. This avoids excessive text in timer T304 description.
2.2. Issue with timer T304 “At expiry” behaviour:
The timer T304 expiry in LTM case may not lead to RLF/ Re-establishment, depending on if attemptLTM-Switch is configured, or not. When attemptLTM-Switch is configured, UE performs the LTM cell switch procedure for the selected LTM candidate cell if the selected cell is one of the LTM candidate cells.
2.3. Way forward: 
Since Option 1) above (i.e., referring to MAC specification) does not fix “At expiry” issue, only Option 2) and 3) are viable. Proponents prefer another (new) timer to keep the timer T304 handling clean, as well as to be future ready for handling changes to the new timer handling.

Proposal 1: A new timer is used to supervise UE’s handover execution to target cell to capture “stop” and “At expiry” behavior clearly in the specification.
Proposal 2: If a new timer is not adopted, the changes (TP) in the Annex should be made to the timer T304 handling.
The TP for the same is shown in the annex.
Conclusion

This paper went in the details of cell switch procedure and addresses some remaining issues. Following proposals are made:
Proposal 1: A new timer is used to supervise UE’s handover execution to target cell to capture “stop” and “At expiry” behavior clearly in the specification.
Proposal 2: If a new timer is not adopted, the changes (TP) in the Annex should be made to the timer T304 handling.
The TP for the same is shown in the annex.


1. Annex

	Timer
	Start
	Stop
	At Expiry

	Txxx
	Upon LTM reception at lower layer.
	Upon receiving a PDCCH transmission addressed to C-RNTI after first UL transmission, PDCCH addressing the same HARQ process Id as used for first the UL transmission by the UE.
	Initiate the RRC re-establishment procedure if attemptLTM-Switch is not configured, or the selected cell is not one of the configured candidate cells; initiate LTM cell switch procedure, otherwise.
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