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1	Introduction
Some remaining issues in NR sidelink RRC reconfiguration are still present. This paper presents our views on some of these remaining issues, including:
· The configuration of the T400 in case of T311 or T301 is started/running and
· Validity of configured SL grant type 1 received in HO command
2	Discussion
2.1	On T400 in RRC (re)configuration procedure
In Section 5.8.9.1.1 of the CR for TS 38.331, a sidelink RRC reconfiguration procedure is described to establish/modify/release sidelink DRBs or configure NR sidelink measurement and report for a PC5-RRC connection, as


Figure 5.x.9.1.1-1: Sidelink RRC reconfiguration, successful


Figure 5.x.9.1.1-2: Sidelink RRC reconfiguration, failure
In order to monitor the performance of this sidelink (re)configuration procedure, a timer-based approach has been agreed and introduced (i.e. timer T400 in the CR for TS 38.331). In Section 5.8.9.1.2 of the CR, the RRCReconfigurationSidelink message will be first generated at the RRC layer. Afterwards, it will be submitted to lower layers for transmission and the timer T400 will start at the RRC layer, as 
	5.8.9.1.2	Actions related to transmission of RRCReconfigurationSidelink message
The UE shall set the contents of RRCReconfigurationSidelink message as follows:
1>	for each sidelink DRB that is to be released, according to sub-clause 5.x.9.1.4.1, due to configuration by sl-ConfigDedicatedNR, SIBX, SidelinkPreconfigNR or by upper layers:
2>	set the slrb-PC5-ConfigIndex included in the slrb-ConfigToReleaseList corresponding to the sidelink DRB;
1>	for each sidelink DRB that is to be established or modified, according to sub-clause 5.x.9.1.5.1, due to receiving sl-ConfigDedicatedNR, SIBX, SidelinkPreconfigNR:
2>	set the SLRB-Config included in the slrb-ConfigToAddModList, according to the received sl-RadioBearerConfig and sl-RLC-BearerConfig corresponding to the sidelink DRB;
1>	for each NR sidelink measurement and report that is to be configured:
2>	set the sl-MeasConfig according to the stored NR sidelink measurement configuration information;
1>	start timer T400 for the destination associated with the sidelink DRB;
The UE shall submit the RRCReconfigurationSidelink message to lower layers for transmission.


In addition, the timer T400 will stop upon the reception of a feedback message from the peer UE, e.g. RRCReconfigurationCompleteSidelink message or RRCReconfigurationFailureSidelink message. If timer T400 expires without receiving a feedback message, the initiating UE will consider it as RLF and the PC5-RRC connection will be released.
As seen, the timer T400 is introduced to monitor the performance of sidelink (re)configuration procedure for both sidelink mode 1 and sidelink mode 2, and it stops upon the reception of RRCReconfigurationFailureSidelink or RRCReconfigurationCompleteSidelink.  In other words, for an initiating UE operating in sidelink mode 1, T400 will start running after submitting the RRCReconfigurationSidelink message to lower layers, without considering the condition of the Uu interface. 
Observation 1: Based on the current agreement, timer T400 will start running at a UE in sidelink mode 1 after submitting the RRCReconfigurationSidelink message to lower layers, without considering the condition of the Uu interface.
After the lower layers receive the RRCReconfigurationSidelink message from the RRC layer, the UE in sidelink mode 1 needs to request sidelink resource from network to transmit the RRCReconfigurationSidelink message. Thus, if the UE is performing the RRC connection reestablishment procedure (e.g. T311 or T301 is running) and no exceptional resource pool is configured, the UE first needs to re-establish the RRC connection before it can obtain the sidelink resource. In this case, if the UE sticks to the current approach and starts timer T400 after submitting the RRCReconfigurationSidelink message to lower layers:
· The UE may not be able to transmit the RRCReconfigurationSidelink message, if the RRC connection reestablishment procedure ends after the expiry of T400; 
· Though RRC connection reestablishment procedure ends before T400 expires, the remaining time until the expiry of T400 may not be enough for transmitting the RRCReconfigurationSidelink message to the peer UE and receiving the corresponding feedback message from the peer UE.
As the expiry of timer T400 is considered as a sidelink RLF, it will further lead to the release of the PC5 connection. If the PC5 connection is released, the services between the two UEs cannot be supported via PC5, not due to PC5 radio link problem but radio link condition of the Uu interface, which may be recovered by e.g. re-establishing the RRC connection or ended up with the UE entering RRC_IDLE state and switching to SL mode 2. An alternative solution to avoid the expiry of T400 is to configure T400 with a large value. However, from our understanding, the reason for having timer T400 is to timely detect the issues associated with a PC5 connection, and setting this timer to a large value will not allow for it. In addition, we think T400 is not intended to monitor the performance of the Uu interface, as the performance of the Uu interface is monitored by other timers. Thus, the PC5 connection and communication can actually continue during the time when the Uu interface cannot assign resource for the UE in SL mode 1, and the PC5-RRC RLF triggered by T400 expiration due to Uu radio link conditions is better to be avoided as much as possible. 
Observation 2: The PC5 RLF triggered by T400 expiration due to Uu radio link conditions is better to be avoided as much as possible.

2.1.1 	The RRC connection reestablishment procedure happens before generating the RRCReconfigurationSidelink message
When an RRCReconfigurationSidelink message is to be generated, the sidelink UE in mode 1 should check the condition of its Uu interface used for requesting sidelink resource. For example, if there is no exceptional resource pool and the UE is trying to perform an RRC connection reestablishment procedure via the Uu interface (e.g. when T301 or T311 is running), the UE cannot obtain a sidelink resource before the RRC connection reestablishment procedure ends. Thus, T400 should not start in this case in order to avoid that T400 expires before the RRC connection reestablishment ends, since it will release the PC5 link. In addition, if the UE re-establishes the RRC connection to a new serving cell or even switch to sidelink mode 2 (e.g. the UE switches to the RRC_IDLE state due to the expiry of T301 or T311), it may obtain new PC5 configuration, which may change the contents of the RRCReconfigurationSidelink message. Thus, it is reasonable to wait and construct the RRCReconfigurationSidelink message after the RRC connection re-establishment procedure. After the RRC connection reestablishment procedure ends (e.g. the UE re-established the connection or switched to the RRC_IDLE state), the UE can generate the RRCReconfigurationSidelink message by checking the new configuration.
  
[bookmark: OLE_LINK1][bookmark: OLE_LINK3]Proposal 1: In case of no exceptional resource pool, the RRC layer of a UE in mode 1 should construct the RRCReconfigurationSidelink message and start timer T400, only if neither T311 nor T301 is running.

2.1.2 	The RRC connection reestablishment procedure happens after generating the RRCReconfigurationSidelink message
After submitting the RRCReconfigurationSidelink message to lower layers and starting timer T400, if the initiating UE starts the RRC connection reestablishment procedure (e.g. T311 starts to run) and there is no configured exceptional resource pool, the UE cannot request SL resource during the RRC connection reestablishment procedure, timer T400 may expire without receiving a feedback message from the peer UE.

Proposal 2: RAN2 to discuss how to handle the case when T311 starts while T400 is running if there is no configured exceptional resource pool.

2.2 Validity of configured SL grant type 1 received in HO command
In RAN2# 107, the following agreements were reached within the WI on NR V2X [1]:
	[bookmark: _Hlk36242137]Agreements on exceptional TX resource pool and configured grant type: 
1:	It is supported that target cell provide configured sidelink grant type 1/2 in HO command. The UE starts configured SL grant type 1 once it is received.
2:	For mode-2 UE, TX resource configuration of the target cell is delivered via HO command, which is only valid for target cell.
3:	A mode-1 UE can to continue using the configured SL grant type 1 when beam failure or physical layer problem in NR Uu occur. FFS how long the SL configured grant is considered valid.


Further, in RAN2#108 [2], the following agreements were made on SL configured grant type 1: 
	Agreements on SL configured grant type 1: 
1: 	Configured SL grant type 1 cannot be used at least while T311 is running.
2:	Configured SL grant type 1 will be used while T310 is running.


It is worth noting that the second agreement was made for the Radio Link Failure (RLF) case over the Uu. The T310 is a timer triggered in NR Uu and not on sidelink PC5. Therefore, for the RLF case, it is possible that the gNB-UE link is broken but UE-UE link is still functional and the type 1 sidelink configured grant (CG) between UEs can still be used. Thus, in this case, when the radio link recovers, the T310 is stopped if N311 in-sync is received. If the UE is unable to recover during the T310, the T310 expires and the T311 timer (for the Uu interface) is triggered. The benefits of using CG until T310 expires (for the RLF case) are clear from QoS and service continuity point of view and well discussed in 3GPP. 
Observation 3: How to handle the use of CG during the Handover procedure and for a Hanover Failure (HoF) needs clarification as the details were not yet discussed.
In LTE [3], when the UE receives the RRCConnectionReconfiguration including the mobilityControlInfo, the UE initiates T304 (over Uu) and tries to connect to the target radio cell.  When the T304 timer expires, the T311 starts and the UE tries to establish RRC connection to the target or any other radio cell. If a re-establishment is not possible (i.e. when the T311 expires), the UE enters the RRC_IDLE state. The sidelink CG expires as soon as UE initiates T304 timer and starts using exceptional pool resources for any on-going transmissions. 
In NR, like in LTE, T304 timer on Uu is also initiated when The UE receives the RRCConnectionReconfiguration request [4] and the HO procedure is initiated. As per the agreements in RAN2# 107[1], the target gNB can provide the CG in the Handover (HO) command and the UE can start using it once it receives it. This implies that the received CG in the HO command by the UE can be used before the handover and UE-gNB synchronization is finished on the Uu interface. This in turn avoids using exceptional pool resources (if the CG is provided in the HO command by the target gNB) and improves SL performance during a successful handover. 
Observation 4: In NR the UE may receive CG from the target gNB in HO command and starts using it as soon as it is received, independent of the on-going handover and synchronization procedure on the Uu interface.
However, it remains unclear for how long the CG of the target gNB can be used when the Handover fails (that is timer T304 expires). In [5] it is defined that upon a failure condition of the handover the UE starts RRC Re-establishment procedure with an appropriate gNB and once the RRC connection is (re)established, the sidelink is re-configured. 
Observation 5: It remains unclear if and for how long the sidelink CG of the target gNB can be used by the UE when the Handover fails.
Proposal 3: RAN-2 is kindly requested to clarify that the SL configured grant received from the target gNB is no longer valid when the Handover Failure (HoF) occurs (i.e. when T304 expires), and the UE starts the connection re-establishment procedure. 
If the configured grant from the target gNB cannot be used after the HoF occurs, then the UE should follow the LTE sidelink approach and use exceptional pool resources.
Proposal 4: When the handover failure occurs the UE switches to exceptional pool resources (following the LTE sidelink approach).
3	Conclusion
Observation 1: Based on the current agreement, timer T400 will start running at a UE in sidelink mode 1 after submitting the RRCReconfigurationSidelink message to lower layers, without considering the condition of the Uu interface.
Observation 2: The PC5 RLF triggered by T400 expiration due to Uu radio link conditions is better to be avoided as much as possible.
Proposal 1: In case of no exceptional resource pool, the RRC layer of a UE in mode 1 should construct the RRCReconfigurationSidelink message and start timer T400, only if neither T311 nor T301 is running.
Proposal 2: RAN2 to discuss how to handle the case when T311 starts while T400 is running if there is no configured exceptional resource pool.
Observation 3: How to handle the use of CG during the Handover procedure and for a Hanover Failure (HoF) needs clarification as the details were not yet discussed.
Observation 4: In NR the UE may receive CG from the target gNB in HO command and starts using it as soon as it is received, independent of the on-going handover and synchronization procedure on the Uu interface.
Observation 5: It remains unclear if and for how long the sidelink CG of the target gNB can be used by the UE when the Handover fails.
Proposal 3: RAN-2 is kindly requested to clarify that the SL configured grant received from the target gNB is no longer valid when the Handover Failure (HoF) occurs (i.e. when T304 expires), and the UE starts the connection re-establishment procedure.
Proposal 4: When the handover failure occurs the UE switches to exceptional pool resources (following the LTE sidelink approach).
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