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1. Introduction
In the last meeting, RAN2 discussed problems on the HFN de-synchronization [1], and concluded the followings [2]:
	=>
RAN2 understands that the current statement in stage-2 (“In case of HFN de-synchronisation in RRC_CONNECTED mode between the UE and eNB, the UE is pushed to IDLE”) refers to possible network action. The UE is not required or supposed to release the RRC Connection autonomously in case of de-sync. 

=>
RAN2 should investigate further whether there are any de-sync issues in the field and whether it could be preferable to define UE behaviour (earliest from Rel-12) for these cases.


From the conclusions above, RAN2 can consider network-based solution, but the details are still unclear. Furthermore, some companies also raised an issue on the detection of the problem.
In addition, as the VoLTE service becomes commercialized, we also observed loss of massive uplink packets due to HFN de-synchronization in the field, which results in the call drop.
In this contribution, we provide list of possible options for the detection and solution, and propose a way to go.

2. Discussion
2.1 Detection of HFN de-synchronization
In the last discussion, each company provides their views on how to detect the HFN de-synchronization:
· Alternative 1: Do not specify in the specification, and left to UE/eNB implementation
· Alternative 2: Specify the details in the specification
As the issue comes from Rel-8, we think it cannot be mandated for the (legacy) UEs to do additional behaviour. Hence we believe that it must be left up to UE/eNB implementation. The possible example of detection would be that the receiver (i.e. UE for downlink data and eNB for uplink data) declares the HFN de-synchonization problem if e.g. it detects consecutive errors during ROHC deciphering.
Proposal 1: It is left to UE/eNB implementation on how to detect the HFN de-synchronization, and do not specify details in the specification.
2.2 Solution for the HFN de-synchronization
In the last meeting, RAN2 confirms that the current specification only describes network-based solution, and the UE is not required to perform autonomous behaviour in case of HFN de-synchronization. And for the network-based solution, it should be noted that it must be eNB to recognize the problem. For the uplink, the eNB may detect the problem from the uplink packet itself e.g. by detecting consecutive problems during ROHC deciphering as described in section 2.1. And for the downlink, we believe there might be a way for UE to inform the problem to the eNB even without changing the signalling (e.g. by causing the uplink HFN de-synchronization problem). Maybe we can consider UE-based solution, e.g. RRC connection re-establishment for the downlink problem, but it may introduce quite long interruption time. Also, it is generally better to leave the connection management to eNB (i.e. eNB shall make decision whether to perform handover or connection release). Hence we propose using the network-based solutions both for DL and UL problems.

Proposal 2: UE informs detected DL HFN desync problem to the eNB. The exact mechanism is left to UE implementation.
If eNB detects the problems, following network-based solutions can be considered:
· Alternative 1: To release the RRC connection
· i.e. the UE is pushed to IDLE (same as in the current specification)
· Alternative 2: To perform the (intra-cell) handover
· i.e. the UE is NOT pushed to IDLE, but maintained in CONNECTED
We believe both alternatives are simple, and do not change the existing UE behaviours. However, the alternative 1 would result more interruption time to the UE. That is, to release the RRC connection would degrade the user experience severely, by considering that the problem occurs in CONNECTED, which means user of the UE may be having a voice call (e.g. VoLTE).
With the alternative 2, eNB can reset the HFN for all DRBs using RLC-UM (either involving or not involving full configuration option) as well as RLC-AM (involving full configuration).

But again, as the issues begin from the legacy eNB, we cannot mandate the eNB behaviour, but could recommend additional eNB behaviour, i.e. to perform the (intra-cell) handover proposed in alternative 2 above.
Proposal 3: eNB should perform the (intra-cell) handover if it detects the HFN de-synchronization problem.
Proposal 4: Adopt the proposed CR provided in [3].
3. Conclusion
Proposal 1: It is left to UE/eNB implementation on how to detect the HFN de-synchronization, and do not specify details in the specification.
Proposal 2: UE informs detected DL HFN desync problem to the eNB. The exact mechanism is left to UE implementation.
Proposal 3: eNB should perform the (intra-cell) handover if it detects the HFN de-synchronization problem.
Proposal 4: Adopt the proposed CR provided in [3].
4. References
[1] R2-141947: HFN De-Synchronisation, NSN, Broadcom Corporation, Nokia Corporation, May 2014.

[2] RAN2-86 Seoul - Chairman Notes.14-05-23_17-10-00.doc
[3] R2-143380: Handling of HFN de-synchronization, Samsung, August 2014.
