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1
Introduction
According to the agreement from previous RAN2 meeting: 
-
RAN2 agrees that we should aim for a “signalling load solution” that supports single Rx/Tx UEs (if a solution for that challenge is decided to be progressed).
Since we believe that single Rx/Tx UEs working in single connectivity mode also needs to be taken into account in Rel-12, it would be better to include potential solutions into the TR to cope with the signalling load challenge that supports single Rx/Tx UEs for all scenarios. However such kind of solutions for single Rx/Tx UEs should not introduce too much complexity comparing with current dual connectivity discussions, e.g. UP protocol model modification in dual connectivity. In this contribution it is described how single connectivity could be implemented based on some of the different UP alternatives [R2-132338], which can avoid the risk of introducing more complexity for single Rx/Tx UEs and proposals are made accordingly.
2
Single connectivity in UP alternatives  
Although current UP alternatives are all designed for dual connectivity, the protocol model of some alternatives could still be applicable for single connectivity, e.g. protocol models of UP option 2A, 2C/3C and 3D could also be implemented in a way for single Rx/Tx UEs working in single connectivity to achieve the signalling overhead reduction gain during SeNB mobility procedures. Respectively, different ways of operating single connectivity based on above UP alternatives could be the following:
Alternative 1: CP in MeNB/SeNB and UP in SeNB.
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Figure1: Protocol stack for single connectivity-Alt1

One option for CP is that RRC and PDCP-C are located in MeNB. Control plane message (e.g. RRC message) could be transmitted from MeNB to UE via SeNB’s radio. Another CP option is that RRC is still in MeNB but PDCP-C will be deployed in SeNB. For UP the PDCP-U is located in SeNB and the UP data from UE will be handled in PDCP layer of SeNB and forwarded to MeNB via GTP-U tunnel. This alternative presents several similarities (from UP perspective, e.g. having PDCP-U in SeNB) with dual connectivity UP option 2A and could therefore be supported with minor impacts on standardization and implementation if UP option 2A is agreed as the way forward.
Alternative 2: both CP and UP are located in MeNB, RLC in SeNB.
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Figure2: Protocol stack for single connectivity-Alt2

Both RRC and PDCP are located in MeNB. Control plane message (e.g. RRC message) and UP data will be handled in MeNB, and transmitted from/to UE via SeNB’s radio. This alternative presents several similarities (from UP perspective, e.g. having PDCP in MeNB and RLC in SeNB) with dual connectivity UP option 2C/3C and could therefore be supported with minor impacts on standardization and implementation if UP option 2C/3C is agreed as the way forward.
Alternative 3: both CP and UP are located in MeNB, master RLC in MeNB and slave RLC in SeNB. 

[image: image3.png]Alt3(master-slave RLC)

MeNB —_—
RRG
pqde SeNB
MARLCY
~-RL
mgl/
Y





Figure3: protocol stack for single connectivity – Alt3

Similar to Alt2 but the difference is how to deploy RLC layer between MeNB and SeNB. This alternative presents several similarities (from UP perspective, e.g. having PDCP and Master-RLC in MeNB and Slave-RLC in SeNB) with dual connectivity UP option 3D and could therefore be supported with minor impacts on standardization and implementation if UP option 3D is agreed as the way forward.

In all of above alternatives, single connectivity UEs could be served based on the identified protocol models when mobility happens between SeNBs and between MeNB and SeNBs, and the mobility will just follow intra-eNB/inter-cell handover which will not involve CN/MME hence no signalling overhead to CN will be introduced at all.

Observation: The gain of signalling overhead reduction to CN/MME could be obtained for single connectivity UE based on alt1, alt2, and alt3.
Although these UP alternatives are still on the table to be narrowed down, obviously in case one of them is selected as UP way forward, there’s potential benefit for the UEs working in single connectivity as well based on similar protocol models, hence it would be better to capture such solutions for single connectivity UEs in the TR.

3
Proposal
In this contribution we give an analysis on the details of how to handle single connectivity based on different UP alternatives, which is able to support mobility anchor solution (hiding mobility from CN/MME) for single Rx/Tx UEs in Rel-12, with consideration of not introducing complexity over dual connectivity, the analysis is done based on the identified UP options so far hence no additional efforts would be needed to implement such kind of single connectivity, hence it is still possible to have the mobility anchor solution in Rel-12 for single Rx/Tx UEs, and we would like to propose the following:
Proposal: there’s potential benefit for single connectivity UEs (single Rx/Tx UEs) based on similar protocol models as dual connectivity UP options, hence it is proposed to capture mobility anchor solution for single connectivity UEs (single Rx/Tx UEs) in the TR. Following texts are proposed to the TR36.842 v0.2.0:
******************************

7.2
Mobility anchor
Mobility anchor is a potential solution for reducing signalling load towards the CN. This solution does not require UE have physical radio connection with two different network points, and therefore is suitable for scenario #1, #2 and #3 for all UEs including single Rx/Tx UEs. For example, in Scenario2, by making the MeNB as mobility anchor and having the UE only connect to the SeNB via the radio connection, UE’s SeNB related mobility could be similar as intra-eNB/inter-cell handover and hidden from CN, as shown in Figure 7.2-1. 
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Figure 7.2-1: Mobility anchor solution

The UP protocol stack for mobility anchor could follow the UP architecture agreed for dual connectivity.
*****************************
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