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1 Introduction
During RAN2#105 meeting，RAN2 has agreed to specify the “non-split bearer” solution for 0ms interruption handover enhancement:
Agreements

1
Specify the ”non-split bearer” solution candidate for the Rel-16 E-UTRA enhancements minimizing the interruption time during mobility.

2
Decide during the work item phase whether a single active protocol stack or two active protocol stacks are used in enhanced Rel-16 E-UTRAN mobility solution.

Two kinds of protocol stack configurations were proposed for “non-split bearer” solution, i.e. single active protocol stack and dual active protocol stack, and an email discussion to identify both UE and network impacts was agreed during last meeting. In this contribution, we will analyse and compare the single/dual active protocol stack.
2 Discussion
2.1 Definition for single/dual active protocol stack

In offline discussion [1], the definition for single/dual active protocol stack has reached a consensus as following:

· single active protocol stack

There are three alternatives to define single active protocol stack in [2], and we understand the main difference is the trigger for source protocol stack release:

1. for option 0, the source PHY and MAC is deleted once RAR is received;

2. for option 1, source protocol (source key) is deleted once RAR is received;

3. for option 2, source protocol (source key) is deleted after transmission of HO complete.
· dual active protocol stack
For dual active protocol stack, UE will keep both source protocol and target protocol at least until UE successful access the target eNB to achieve a seamless handover.
We can see from the definition above that neither of the single active protocol stack alternatives can guarantee a successful random access procedure during HO. For option 0 and option 1, the source connection is released when RAR is received. While for contention-based random access, RAR reception does not equal to RA success. The RA procedure may be failed due to unsuccessful contention resolution. 

Similar to option 0/1, successful transmission of HO complete message cannot guarantee a successful contention-based random access for option 2 with single active protocol stack.
Observation 1 Single active protocol stack cannot guarantee a successful CBRA procedure before releasing source protocol stack.
On the other hand, as single active protocol stack cannot guarantee a successful RA, user plane data transmission will be interrupted accordingly. This is because when the first RA attempt of a CBRA fails due to contention resolution failure, source protocol stack is already released once RAR is received (option 0/1) or HO complete is transmitted (option 2), which implies that single active proposal stack works very similarly as a legacy MBB solution.
Observation 2 Single active protocol stack cannot support 0ms interruption handover.

Dual active protocol stack is friendly for achieving the objective of improving handover robustness. In [3], fast failure recovery has been proposed for simultaneous connection approach. To avoid frequent RRC re-establishment, UE can fall back to the source cell when handover failure occurs as long as source cell RLF does not happen. This kind of enhancement can only be done for dual active protocol stack.
Observation 3 Dual active protocol stack is beneficial for fast failure recovery.

Based on above analysis, we propose to proceed with dual active protocol stack in further study of “non-split bearer” solution. 

Proposal 1 Dual active protocol stack is adopted for “non-split bearer” solution.
2.2 DRB/SRB for dual active protocol stack
For dual active protocol stack, we understand SRB/DRB configuration works as following:
· SRB configuration for dual active protocol stack
· When HO command is received

· UE performs the radio resource configuration procedure like legacy HO procedure, i.e.  establish L2 stacks for SRB (which are not active yet) in the target cell;
· Before Msg3 transmission

· UE transmits preamble and receives RAR with target PHY and MAC;

· Meanwhile, source cell’s SRB is active for UE to exchange signalling (if any) with source eNB ;
· Upon Msg3 transmission

· Target SRB has been active for RRC reconfiguration complete message transmission (for both CFRA and CBRA);

· Source SRB is not active upon Msg3 transmission.
· Upon successful contention resolution via MSg4
· UE releases source SRB and keeps SRB with target cell only.

Observation 4 For dual active protocol stack, single SRB is active for the UE, with either source node or target node, at different phase of handover.
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Figure 1: SRB for dual active protocol stack
· DRB configuration for dual active protocol stack

· When HO command is received

· UE performs the radio resource configuration procedure as legacy HO procedure, i.e.  establish L2 stacks for DRB (which are not active yet) in the target cell;

· Before Msg3 transmission

· UE transmits preamble and receives RAR with target PHY and MAC;

· Meanwhile, source cell’s DRB is active for UE to continue data transmission with source eNB;

· Upon Msg3 transmission

· Target DRB has been active for data transmission for CFRA (for CBRA, target DRB can be active for data transmission after Msg4 reception);

· The source DRB continues data transmission;

· Upon successful contention resolution via Msg4
· UE releases source DRB and keep DRB with target cell.
Observation 5 For dual active protocol stack, dual DRB can be active for UE with both source node and target node.
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Figure 1: DRB for dual active protocol stack

Proposal 2 RAN2 to agree on the DRB/SRB handling proposed above.
3 Conclusion
Based on the discussion in section 2 we have following observations:
Observation 1
Single active protocol stack cannot guarantee a successful CBRA procedure before releasing source protocol stack.
Observation 2
Single active protocol stack cannot support 0ms interruption handover.
Observation 3
Dual active protocol stack is beneficial for fast failure recovery.
Observation 4
For dual active protocol stack, single SRB is active for the UE, with either source node or target node, at different phase of handover.
Observation 5
For dual active protocol stack, dual DRB can be active for UE with both source node and target node.


Based on the observations, we propose:
Proposal 1
Dual active protocol stack is adopted for “non-split bearer” solution.
Proposal 2
RAN2 to agree on the DRB/SRB handling proposed above.
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