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Discussion and Decision
1. Introduction
Mobility anchor in its current definition and scope is linked to dual connectivity and the benefit of dual connectivity in combination with bearer split can only be realised in low to medium system load. However, CN signalling load is more predominant in high load and high mobility scenarios. The mobility anchor should be discussed in broader aspects covering all scenarios and UE capabilities. 

So we propose a minimum functionality of mobility anchor covering all scenarios and user plane architecture options in order to achieve CN signalling load reduction.
2. Discussion
CN signaling load has been identified as a challenge for all three scenarios. Further RAN2 has agreed C1 as baseline for C-plane architecture and U-plane relevant architectures are 1A, 2A, 2C, 3C, and 3D. In our understanding, RAN2 has already agreed the presence of mobility anchor in case of dual connectivity and physically residing in the MeNB. This is evident from the agreement that “For dual Rx/Tx UEs, keeping the mobility anchor (S1-U and S1-MME) in the macro cell can save signalling overhead towards the CN (S1 path switch)”. The term “mobility anchor” is used here and also in the LS to SA3 in R2-133018. 
So far mobility anchor has been discussed in the context of dual connectivity only. However, at higher load and increased mobility due to presence of small cells will result in increased signaling towards CN. 
Observation 1: Mobility anchor has so far been discussed in the context of dual connectivity only and bearer split is beneficial at low to medium load. However, CN signaling load is more predominant during high load and high mobility.
It is likely that dual connectivity functionality involving bearer split is disabled at higher loads and then MeNB may act as a mobility anchor only, for user plane architecture options 3C and 3D. So far only dual Tx/Rx UEs are considered for mobility anchor solution and single Rx/Tx UEs or UEs not involved in dual connectivity contributing to CN signaling load are not accounted for.

Observation 2: Under higher loads, MeNB may act as a mobility anchor only (no bearer split) for user plane architecture options 3C and 3D.  Any mobility between SeNBs will not result in increased CN signaling.
Observation 2’: if Xn is also under higher load then dual connectivity in architecture options 2A, 2C, 3C, and 3D will be disabled and UE might connect to either MeNB or SeNB. Any mobility between SeNBs will result in increased CN signaling. CN signaling is a genuine problem for architecture option 1A.
This leaves us to conclude that 

Observation 2’’: Increased signaling load due to mobility of single Tx/Rx UEs or dual Tx/Rx UEs with no dual connectivity needs further discussion. 
Based on above observations, it can be concluded that mobility anchor is not linked to dual connectivity because mobility anchor should still be present when dual connectivity is not configured, e.g. due to limited UE capability, eNB/backhaul capacity, and high system load
Proposal 1: Mobility anchor should be decoupled from dual connectivity
The minimum functionality required in the mobility anchor is to terminate handover signaling for subsequent handovers involving SeNBs in order to avoid CN signaling load.  This may involve termination of S1-MMEand maintaining UE context in the mobility anchor. S1-U may additionally be terminated and result in saving Path switch signaling.
Proposal 2: RAN2 should discuss the minimum functionality needs to be supported by mobility anchor for all scenarios and UE capabilities. This involves termination of S1-MME and maintaining UE context in the mobility anchor. 
Mandating one physical location of mobility anchor cannot address all scenarios. Hence we propose that: 
Proposal 3: There should be no emphasis on physical location of the mobility anchor.

3. Conclusion

In this contribution, we propose RAN2 to discuss and agree on following proposals and observations:
Observation 1: Mobility anchor has so far been discussed in the context of dual connectivity and bearer split is beneficial at low to medium load. However, CN signaling load is more predominant during high load and high mobility.

Observation 2: Under higher loads, MeNB may act as a mobility anchor only (no dual connectivity involving bearer split) for user plane architecture options 3C and 3D.  Any mobility between SeNBs will not result in increased CN signaling.

Observation 2’: if Xn is also under higher load then dual connectivity in architecture options 2A, 2C, 3C, and 3D will be disabled and UE might connect to either MeNB or SeNB. Any mobility between SeNBs will result in increased CN signaling. 

Observation 2’’: Increased signaling load due to mobility of single Tx/Rx UEs or dual Tx/Rx UEs with no dual connectivity needs further discussion. 
Proposal 1: Mobility anchor should be decoupled from dual connectivity
Proposal 2: RAN2 should discuss the minimum functionality needs to be supported by mobility anchor for all scenarios and UE capabilities. This involves termination of S1-MME and maintaining UE context in the mobility anchor. 
Proposal 3: There should be no emphasis on physical location of the mobility anchor. 
Following text should be captured in TR 36.842
7.2 Mobility anchor

Mobility anchor is a potential solution to reduce signaling load towards Core Network by hiding subsequent mobility involving SeNBs. Mobility anchor should still be present when dual connectivity is not configured, e.g. due to limited UE capability, eNB/backhaul capacity, and high system load.  Mobility anchor is a logical entity with minimum functionality to terminate S1-MME and maintain UE context. The physical location of mobility anchor should not be specified.  
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