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Discussion and decision
Introduction

In RAN 2 meeting #49, Seoul, Korea, 07-11 November 2005, the UE RRC connected mobility issue is highlighted to be studied in the Long Term Evolution System. 
In the structure which there is no connection between eNodeBs, the RRC context delivering during the inter-nodeB hard handover will cost the network a long period of time. The RRC context delivery path includes the S-NB, the GW and the T-NB. Since the NW structure does not allow the delivery between two eNodeBs directly we propose to deliver it before the handover decision. In this contribution we discuss the possibility and the feasibility for RRC context pre-handover delivery which can optimize the LTE hard handover performance.
Proposal

RRC context pre-handover delivery
To reduce the HO latency and to deliver the RRC context before handover, the serving eNodeB shall be aware of the cells in which the inter-NodeB handover would probably happen. Meanwhile, the GW node is aware of the whole topological nodes in the LTE system. If UE moves to those cells the serving eNodeB will notify the GW of possibility for inter-NodeB HO. Then via the connection to eNodeB, the GW will get the RRC context duplicate and distribute it to the probable eNodeBs according to the predefined NW topology data. 

[image: image1] 

Figure 1 Moving trace and UE mobility
If UE moves through the cells in which the inter-NodeB handover would probably happen and finally returns to a cell that is impossible for inter-NodeB handover, the serving eNodeB will notify the GW to abandon the RRC context duplicate. Then the GW will delete the duplicate data and notify the corresponding eNodeB to discard duplicate data. 
During the steps described above, if the UE’s RRC connection is changed for RRC update, RRC reconfiguration causes the serving eNodeB must re-deliver the new context duplicate to GW. Then the GW will refresh the duplicate data of the target eNodeBs simultaneously.
In the RRC context pre-handover delivery method, the inter-NB-HO probable cells is the same as one mirror and they reflect the UE RRC context to the GW and the other probable eNodeBs then synchronize the RRC context.
Advantage of pre-handover delivery
The method of RRC context pre-handover delivery will consequentially add the complexity to the system for its signalling between the GW and the NBs. But the signalling procedure will all be finished during the non-HO period and that will not affect the U-plane and will not result in performance vibration. 
The advantage of this method is obvious that it avoid the delivery of RRC data in inter-NodeB handover phase and the HO signalling delay can be reduced greatly with the pre-handover delivery. We propose to optimize the performance in user service point of view even if some signalling would be introduced to the control plane. The most important thing in system optimization is to reduce the packet delay during the HO period, therefore, some accessional signalling process would be necessary because they can really reduce the HO latency and heighten the HO success ratio.
HO examples

The example in figure 1 reproduces the pre-handover delivery diagram of the handover procedures. There are 4 regions NB0-NB3 whose cells are under the control of different eNodeBs. The cells C0-C4 located in the NB0 region are controlled by eNodeB No. 0 and the C05 cell is controlled by the eNodeB number 2.

The blue curve and the pink curve describe different trace of two moving UEs and both of them start at the centre of area controlled by NodeB 0 
The UE (blue) enters C02, therefore, the inter-NodeB handover will probably happen and then the eNodeB  0 delivers the RRC context duplicate to the GW. After that the GW despatches context duplicate to the neighbouring eNodeB i.e.  eNodeB 2, and finishes the pre-handover RRC context delivery. After the handover UE entering the C05 cell served by eNodeB 2 then another pre-handover RRC context delivery process starts in the new eNodeB region.
The pink curve displays another UE, it enters cell C01 which the inter-NodeB handover would probably happen but retreats from it soon. In this case the pre-handover RRC context delivery should also start for HO preparation at the very beginning, but once the UE retreats to the cell that is impossible for inter-NodeB handover, the serving eNodeB should notify the GW to discard the previous preparation. On this occasion the hard handover will not happen actually and the preparation will also be aborted.

Conclusions

In this paper a proposal for LTE UE mobility in RRC connected mode has been described in detail. 
It is proposed to take advantage of the conception of RRC context pre-handover delivery to make a better LTE system in the near future.
It is proposed to include the following points in RAN WG2 TR 25.813, in section 9.1.5,” Handover”, or any section found suitable by the rapporteur.
1. The serving eNodeB will deliver the RRC context to GW if some UE enters a cell in which the inter-NodeB handover will probably happen. Then GW will distribute the RRC context to the probable target eNodeBs.
2. The serving eNodeB will notify the GW and other probable target eNodeBs to discard the RRC context if the UE retreats from a cell in which the inter-NodeB handover will probably happen to other non-inter-NB HO cells.
3. The GW will refresh the RRC context of the target eNodeBs simultaneously if the serving eNodeB notifies an updated RRC context.
References

[1] TR 25.913, “Requirements for Evolved UTRA (E-UTRA) and Evolved UTRAN (E-UTRAN)”,  the 3rd Generation Partnership Project

[2] TS 25.331 “Radio Resource Control (RRC)” ,  the 3rd Generation Partnership Project




























C05





C04





C03





C02





C01





NB3





NB2





NB0





NB1








3GPP


