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Discussion and Decision
1      Introduction
In RAN2#96 meeting, it was agreed that “RRC involved handover with and without PDCP entity re-establishment is supported.”
In RAN2#97 meeting, after discussing layer 2 handling during handover based on contributions [3]

 REF Ref_Ericsson \h 
[4], it was concluded that “Whether to support HO without RLC re-establishment will be discussed in the WI when the RLC design is more clear”.
In this contribution, we discuss whether RLC re-establishment can be skipped during RRC involved mobility events, including handover and SCG change.
2      Discussion
The main benefit of skipping RLC re-establishment during mobility is to minimize the service interruption time. When RLC is re-established, retransmission in target cell should be done by the PDCP layer. On the other hand, when RLC is not re-established, retransmission in target cell is by the RLC layer. RLC retransmission is more efficient since only RLC PDUs that are unacknowledged should be retransmitted. For PDCP layer retransmission, for any PDCP SDU, if at least one of the corresponding RLC PDUs is missing, the whole PDCP SDU should be retransmitted. A PDCP PDU could be segmented into multiple RLC PDUs if the PDCP SDU size is large (e.g. jumbo frame) and/or SINR is low (i.e. when TBS is small). For example, assuming typical HARQ residue error rate as p = 1%, one PDCP PDU is segmented into N RLC PDUs. Then the ratio of retransmission resource relative to the resource for RLC PDU is 
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for RLC retransmission and PDCP retransmission, respectively. Figure 1 is a comparison of the resource utilization. 
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Figure 1: Comparison of RLC vs. PDCP retransmission

Less resource utilization for retransmission implies less mobility interruption time. For PDCP layer retransmission, the target cell needs to spend more resource for retransmission instead of transmitting new packets. It should be noted that the target for mobility interruption time should be 0ms, according to TR 38.913 [1].
One potential CU-DU split option benefiting from RLC layer retransmission during mobility is Option 3-1 (Split based on ARQ), where low RLC may be composed of segmentation functions and high RLC may be composed of ARQ and other RLC functions [2]. In this option, when UE is moving between DUs, it is possible that only MAC reset is performed, while neither PDCP nor RLC is re-established if CU is not changed.
One potential concern about skipping RLC re-establishment is about the increased complexity to support more options. It should be noted that for RRC involved mobility, there are already two options supported:
1) With PDCP re-establishment, with RLC re-establishment, and with MAC reset

2) Without PDCP re-establishment, with RLC re-establishment, and with MAC reset

When RLC re-establishment can be skipped, there is one more option to be considered:
3) Without PDCP re-establishment, without RLC re-establishment, and with MAC reset

There is no need to consider the following option since so far no network deployment requires the change of PDCP without changing RLC during mobility.

4) With PDCP re-establishment, without RLC re-establishment, and with MAC reset

From UE perspective, the additional complexity is minor since implementing of skipping RLC re-establishment is straightforward. From network perspective, the layer 2 handling option can be selected according to the CU-DU split option.

There was also a concern that skipping RLC re-establishment might reveal network topology. It should be noted that RAN2 has already agreed that PDCP re-establishment can be skipped, therefore it is not clear what will be the additional concern if RLC re-establishment can be skipped.
Considering above discussion, it is proposed to allow skipping of RLC re-establishment during mobility.
Proposal 1: RRC involved mobility (including handover and SCG change) supports the following 3 options regarding layer 2 handling:
· With PDCP re-establishment, with RLC re-establishment, and with MAC reset

· Without PDCP re-establishment, with RLC re-establishment, and with MAC reset

· Without PDCP re-establishment, without RLC re-establishment, and with MAC reset
3      Conclusion
In this contribution, we discuss whether RLC re-establishment can be skipped during RRC involved mobility events, including handover and SCG changes. We propose the following:
Proposal 1: RRC involved mobility (including handover and SCG change) supports the following 3 options regarding layer 2 handling:

· With PDCP re-establishment, with RLC re-establishment, and with MAC reset

· Without PDCP re-establishment, with RLC re-establishment, and with MAC reset

· Without PDCP re-establishment, without RLC re-establishment, and with MAC reset
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