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1. Introduction 
RAN2 was tasked to discuss IMT-2020 requirement for 0ms handover interruption time and an email discussion was agreed. In this contribution we raise few questions about the basic assumptions taken and some protocol impacts which we came across in order to support 0msec interruption.
2. Discussion

RAN2 email discussion discussed Make before Break (MBB) handover introduced in Rel-14 for LTE as one of the solutions in order to achieve 0 msec interruption during HO. In MBB-HO UE has simultaneous connection to both source and target cell. The specified limit of HO interruption is 5 msec however, it seems companies think that 0 msec interruption is also possible to achieve and UE RF and HW can already meet this requirement. However, it is not clear if any protocol entity will be reset and how much interruption time is needed for a protocol entity to recover from reset. If MCG MAC is reset then interruption will be there. So far RAN2 has not worked on avoiding MAC reset during HO. But if there are two sets of protocol entities configured then interruption can be avoided. We think this question is applicable to both intra frequency and inter frequency case.
Proposal 1: RAN2 to discuss if there are two sets of protocol entities involved during the MBB-HO. If single set of protocol entities are involved then how to handle MCG MAC reset? 
During MBB-HO, PDCP anchor can change and SPS resource may be configured in UL for both source and target cell. It is not clear if seamless UL resource switching without any conflict of security keys can take place. The configuration including new security keys in PDCP layer might be applied later than the physical layer and physical layer might switch radio resources to the target cell earlier than the PDCP layer. Due to time critical transmissions, UE implementation may not have enough time to re-send packets which have e.g. already been ciphered using source keys. We think the main purpose of 0 msec interruption is to ensure that the time critical communication is possible. Most importantly RAN2 needs to discuss if such internal configuration race conditions will be addressed.
Proposal 2: RAN2 to discuss if UE internal configuration race condition could occur when UL grant from source or target cell is addressing the time-critical communication. 
If dual connectivity based solution is used to ensure 0 msec interruption then due to forward mobility, the role of SeNB will need to be changed to MeNB. Figure below shows UE’s direction of travel and for simplicity, we show cells of equal size whereby PDCP anchor change will take place. 
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If PDCP anchor is changed then the SKeNB used in the SeNB needs to be changed to KeNB when SeNB takes over the role of MeNB. A new KeNB needs to be updated in the core network and UE. We see no difference between this scenario and handover procedure whereby a key change takes place. 

Proposal 3: RAN2 to discuss, if DC is used to ensure 0 msec interruption, the procedure for role switching of SeNB to MeNB. Also discuss if there is a need to update security keys (like HO) when PDCP anchor changes?
If RAN2 agree to discuss these proposals then we can conclude that

Proposal 4: 0 msec interruption during HO is currently not supported.  
3. Conclusion
We propose RAN2 to discuss and agree following proposals:
Proposal 1: RAN2 to discuss if there are two sets of protocol entities involved during the MBB-HO. If single set of protocol entities are involved then how to handle MCG MAC reset? 

Proposal 2: RAN2 to discuss if UE internal configuration race condition could occur when UL grant from source or target cell is addressing the time-critical communication. 
Proposal 3: RAN2 to discuss, if DC is used to ensure 0 msec interruption, the procedure for role switching of SeNB to MeNB. Also discuss if there is a need to update security keys (like HO) when PDCP anchor changes ?

Proposal 4: 0 msec interruption during HO is currently not supported.
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