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1 Introduction

Concerns have been raised regarding how to handle handover and cell reselection in discussions about the Unidirectional SFN deployment. In a companion contribution [1] we have elaborated on one out of potentially several solutions for supporting legacy UE behaviour for handover and cell reselection.

In order to avoid that such concerns are raised again we propose to include an informative Appendix in 3GPP TR 36.878 [2] on how legacy UE behaviour can be supported in a Unidirectional SFN deployment. It shall be noted that the Appendix is only for information and represents only one out of several solutions. 
2 Text proposal
Appendix 1: Mobility in Unidirectional SFN Deployment

This clause is informative and does not mandate any particular network implementation. The information is provided purely to show one potential solution that can support mobility of pre-Rel.13  UEs operating in a Unidirectional SFN environment.

In a Unidirectional RRH arrangement a UE will quickly leave a strong (weak) beam for a weak (strong) beam when the UE is moving towards (away from) the main beam and passing the transmitting RRH. At borders between different groups of SFN cells, i.e., where the PCI and potentially also other physical parameters are changed, this would potentially become challenging for the mobility function since the UE loses connection to the serving cell before having had a chance to receive a RRC connection reconfiguration message with mobility information from the source eNodeB (a.k.a. handover command).  

One potential solution is to design a handover zone between the concerned cell groups. In this handover zone the source cell is gradually phased out and the target cell phased in, to allow the UE to report the target cell to the source cell and receive a RRC connection reconfiguration message with mobility information to the target cell before losing connection with the source cell.
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Figure A1-1: Handover zone created by overlapping coverage between SFN cell group C1 and SFN cell group C2. Note that the RRHs can be co-located although illustrated as separate sites.
One example of a handover zone is shown in Figure A1-1, where the cell group to the left (right) gradually is phased out and the cell group to the right (left) is phased in for a UE moving from left (right) to right (left). The handover zone may be achieved e.g. by using the relative transmit power levels in Table A1-1. By using such power levels one can secure that a UE can maintain connectivity to the source cell until receiving the RRC connection reconfiguration message.  

Table A1-1: Exemplary relative power levels for phasing out source cell and phasing in target cell.
	RRH
	C1 RRH #N-2
	C1 RRH #N-1
	C1 RRH#N
	

	Relative power level
	0 dB
	-1.7609 dB
	-4.7712 dB
	

	SIR
	∞
	3 dB
	-3 dB
	

	RRH
	
	C2 RRH #1
	C2 RRH#2
	C2 RRH#3

	Relative power level
	
	-4.7712 dB
	-1.7609 dB
	0 dB

	SIR
	
	-3 dB
	3 dB
	∞


The number of overlapped segments depends on inter-site distance, supported UE speed and cell detection requirements for the DRX cycle in use, and hence need to be considered when configuring the network.

The system throughput will be reduced in the handover zone as a consequence of the lowered transmission power in the serving cell and the interference from the target cell. While this cost in terms of system throughput might be acceptable when the SFN cell groups (cells with the same PCI) are large enough, it may have a significant impact on the overall system throughput when the SFN cell groups are small since the UE will be in a handover zone a larger fraction of the time.    

There are several technical solutions for implementing the handover zone (using separate RRHs, joint transmission through RRHs, etc). Depending on solution there are different technical challenges that need to be addressed. Some of the deployments may pose large challenges to the engineering achievability. 
Since no analysis has been carried out regarding the impact on the system throughput or the technical challenges on engineering achievability it is suggested that they are investigated and evaluated further in the future WI phase.
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