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1. Introduction
At the last meeting, RAN2 discussed V2V mobility and created the following agreements [1]. 
	Mobility

· Agree that there is an interruption time due to the UE acquiring reception pools in the target cell in handover.  

· FFS is there is a critical issue for cell reselection case and whether solutions optimizing cell reselection are necessary.  

· RAN2 will study mechanisms to limit the PC5 interruption time due to handover

· The UE should be allowed to start using the Tx pools before the HO is complete as long as synchronization is performed with the target cell. 
· Details over email discussion


As the above agreements mentioned, RAN2 needs to reduce the interruption time due to the UE acquiring the target cell’s SIB18 during handover. Based on the outcome of the email discussion for V2V mobility [2], majority of companies thought the target cell’s Tx/Rx resource pool information should be forwarded to the UE via the HO command to reduce the interruption time.
In this contribution, we will investigate the details of such forwarding approach.
2. Discussion
2.1. Sidelink transmission configuration via the HO command
Since Rel.12 [3], a target cell can configure the UE with its transmission resource via the HO command. For mode-2 transmission, RAN2 agreed to reduce the HO interruption time with the following agreement; “The UE should be allowed to start using the Tx pools before the HO is complete as long as synchronization is performed with the target cell.”[1].
On the other hand, with regards to the sidelink synchronization information for the mode-2 transmission in the HO command, the target cell can also configure the UE with the index (syncConfigIndex) of the sidelink synchronization configurations (commSyncConfig) provided in the target cell’s SIB18. However, such an index is meaningless to the UE without the actual configuration (i.e., it’s not SL-SyncConfig), so the UE won’t be able to understand the actual sidelink synchronization configuration unless it also acquires the SIB18 in the target cell. Therefore, the HO interruption time to acquire the SIB18 cannot be reduced as long as the target cell only provides the index (syncConfigIndex) within the HO command, as it is today.
Observation 1: The HO interruption time to acquire the SIB18 cannot be reduced as long as the target cell only provides the index (syncConfigIndex) within the HO command.

If a UE cannot understand the actual sidelink synchronization configuration, the UE cannot determine whether it needs to transmit the sidelink synchronization signal based on the threshold for sidelink synchronization transmission (syncTxThreshIC) and which parameters should be set to sidelink synchronization signal, e.g. which sidelink synchronization ID (slssid) should be used and when sidelink synchronization signal should be transmitted (syncOffsetIndicator) and so on. Therefore, the UE needs to acquire the actual sidelink synchronization configuration as quickly as possible.
To minimize the HO interruption time, the target cell could provide the actual synchronization configuration (SL-SyncConfig) associated with the transmission resource or the list of the actual synchronization configurations (commSyncConfig) in the HO command, instead of using the index (syncConfigIndex) (Figure 1). Although this alternative appears to be a straightforward solution, it does increase the message size of the HO command.
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Figure 1 – SL-SyncConfig is conveyed via the HO command
Another alternative is for the target cell to provide only the index, over the HO command. But the index is referenced to the actual sidelink synchronization configuration provided in the source cell's SIB18 (Figure 2) as opposed to the target cell’s SIB18. This alternative has the advantage that the message size of the HO command would be much smaller compared to the alternative for including the actual synchronization configuration in the HO command. The disadvantage is that this alternative requires tight network coordination between the source cell and the target cell, i.e., the source cell needs to broadcast the actual sidelink synchronization configuration associated with the target cell and the target cell needs to ensure the index provided to the source cell corresponds to the actual sidelink synchronization configuration broadcasted in the source cell’s SIB18. As yet another alternative, the source cell may provide in  SIB18 the index for its own sidelink synchronization configuration that also maps correctly to the target cell’s actual sidelink synchronization configuration (Figure 3). With this alternative, the target cell doesn’t need to add any new parameter in the HO command, but it has impacts to the message size of the SIB18 and tight network coordination will again be needed.
Considering the complexities of all the alternatives suggested above and to avoid such tight network coordination, the target cell should just provide the actual sidelink synchronization configuration via the HO command, i.e., the first alternative as depicted in Figure 1, although it may impact on the message size of the HO command. 
It can be also considered that a source cell provides the target cell’s list of the actual sidelink synchronization configurations (commSyncConfig-r12) in its SIB18, but the source cell may need to a lot of lists of sidelink synchronization configuration (commSyncConfig-r12) for the seamless mobility to the each neighbour cells, so it has impacts to the size of SIB18 and some network coordination will also be needed.
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Figure 2 – Source cell’s syncConfigIndex is conveyed via the HO command
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Figure 3 - Target cell’s syncConfigIndex is provided by the source cell’s SIB18
Another aspect that was pointed out in the email discussion [2] was the option for the target cell to configure the UE with mode-1 transmission resource via the HO command, in order to reduce the HO interruption time.  Some companies supported the idea that the exceptional resource for the sidelink transmission should be provided within the HO command. According to the current specification [3], the exceptional resource is defined as mode-2 resource and therefore it is also expected that the UE will need the sidelink synchronization configuration provided in the target cell’s SIB18 before the exceptional resource can be utilized. Therefore, even if the target cell’s exceptional resource is provided via the HO command, the target cell should also provide the actual sidelink synchronization configuration as well as the normal sidelink mode-2 transmission configuration.
Proposal 1: The target cell should provide in the HO command the actual sidelink synchronization configuration (e.g., SL-SyncConfig) associated with the mode-2 transmission resource including the use of the exceptional resource.

2.2. Sidelink reception configuration via the HO command
According to the above agreement [1], the interruption time during HO is due to acquisition of SIB18 needed for sidelink communication reception and sidelink communication transmission. Based on the result of the email discussion [2], majority of companies supported that the idea that the target cell configures the UE with the sidelink reception pool via the HO command, the same principle used for sidelink transmission during HO.  Again, the UE will need the actual sidelink synchronization configuration broadcasted in the target cell’s SIB18, before the sidelink reception resource pool provided via the HO command can be used; otherwise, the HO interruption time due to acquiring the SIB18 for the sidelink communication reception cannot be reduced.
Proposal 2: The target cell should provide in the HO command the actual sidelink synchronization configuration (e.g., SL-SyncConfig) associated with the reception resource pool.
2.3. Minimizing the message size of the HO command
Even if Proposal 1 and/or Proposal 2 are agreeable for the reduction of the HO interruption time, it’s unreasonable to expect that every UE will need the transmission/reception pool information associated with the target cell during HO. For example, if the UE has already acquired the target cell’s SIB18, or if the UE is not interested in the critical sidelink communication which handles the delay-sensitive traffic, the additional information provided in the HO command is redundant. Therefore, to minimize the message size of the HO command, it should be discussed whether the target cell should be able to decide whether to provide the additional sidelink configuration via the HO command.
Proposal 3: RAN2 should discuss whether the target cell should be able to decide whether to provide the additional sidelink configuration via the HO command.
3. Conclusion 
In this contribution, we investigated the details on how the sidelink communication configuration associated with the target cell may be provided to the UE via the HO command and we have 1 observation and 3 proposals.
Observation 1:
The HO interruption time to acquire the SIB18 cannot be reduced as long as the target cell only provides the index (syncConfigIndex) within the HO command.
Proposal 1:
The target cell should provide in the HO command the actual sidelink synchronization configuration (e.g., SL-SyncConfig) associated with the mode-2 transmission resource including the exceptional resource.
Proposal 2:
The target cell should provide in the HO command the actual sidelink synchronization configuration (e.g., SL-SyncConfig) associated with the reception resource pool.
Proposal 3:
RAN2 should discuss whether the target cell should be able to decide whether to provide the additional sidelink configuration via the HO command.
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