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1 Introduction
The Relay WI has been heavily discussed for several RAN4 meetings, while the main focus was on co-existence study by interested companies. However the RRM aspects have not been investigated yet, which includes, RLM, Resource allocation, Mobility control, Synchronization and so on in RAN4, the relevant requirements keep still untouched. 
The purpose of this contribution is to kick off the discussion of RELAY RRM topic. 
2 Discussion
RRM (Radio Resource Management) plays an important role in Relay system. In [3], RRM aspects are listed in chapter 9.4 only with the synchronization requirements have come to an agreement among different companies. Besides synchronization, RLM & RLF, Resource allocation, Mobility control are some other important aspects need to be discussed in LTE-A Relay system for handling the complicated wireless environment produced by the deployment of Relay station.
2.1 Discussion on RLM & RLF
In LTE R9, UE shall monitor the downlink link quality based on the cell-specific reference signal in order to detect the downlink radio link quality of the serving cell as specified in [2]. By estimating the downlink radio link quality and comparing it with the thresholds of Qout and Qin, the UE monitor downlink radio link quality of the serving cell. 
Without DRX, when the downlink radio link quality estimated over the last 200 ms period becomes worse than the threshold Qout, Layer 1 of the UE shall send an out-of-sync indication to the higher layers within [200] ms Qout evaluation period. A Layer 3 filter shall be applied to the out-of-sync indications. 

In Relay system, the introduction of relay node increases the number of intra-frequency cells compared to pure macro cell LTE system. It seems also necessary for RUE to monitor the quality of wireless channel when it moves through the network. So the RLM criteria should be reserved. In our early opinion, we can reserve the RLM mechanism; however some parameters, such as N310, N311, T310 need to be further investigated with the introduction of relay node and its special characteristic.
2.2 Discussion on Dynamic Resource Allocation
There have been two schemes designed for the frequency distribution. 

· Access link uses the whole segment frequency resources of the system
· Access link uses certain part segment frequency resources of the system 

For the co-existence studies, it allows relay stations re-use the same segment of frequency as the Enb. In that way, relay system could maximize the frequency utilization and interference increase for the ACIR simulation in worst condition. 
However, in the second case, the orthogonal characteristic of frequency resources will decrease interference and better quality of wireless physical channels is provided, which should also be investigated in terms of RRM.
From the analysis above, both arrangements of frequency resources needs to be researched in future.
2.3 Discussion on RRC_IDLE state Mobility Control
In the RRC_IDLE state, E-UTRAN provides a set of parameters for the cell selection which allows the UE to select a suitable cell where to camp on in order to access available services. Besides cell selection, cell reselection procedure allows the UE to select a more suitable cell and camp on it. 
In Relay system, for one thing R10 UE should be back-compatible to R8/9 specification, so the induction of new cell selection/reselection method will bring additional complexity; for another thing a RRC_IDLE state UE cannot distinguish itself in a macro cell or a RN cell. So the measurement of inter-frequency E-UTRAN cell, intra-frequency E-UTRAN cell and inter-RAT cell shall be reserved just like R8/R9 spec. 
However operates still have the freedom to balance the UEs’ number between relay cells and macro cells by the system parameters configuring according to their preference.
2.4 Discussion on RRC_CONNECTED Mobility Control
In the RRC_CONNECTED state, E-UTRAN supports the mobility of wireless connection, which determines the handover by the measurement of RSRQ reported by UEs. 
As the introduction of relay node, more different handover scenarios appear. Different cases of handover in a network with RN are as follows, H2, H3, H4 are new cases, which shall be considered in future.
Table. Different cases of handover in network with RN
	serial number
	The situation of handover

	H1
	Handover from eNB to another eNB

	H2
	Handover from eNB to relay node

	H3
	Handover from relay node to eNB

	H4
	Handover from relay node to another relay node


Since, in LTE system, the hard handoff decisions are based on the triggered events and measurements of RSRQ value, the relevant triggered event also need to be reviewed for network with RNs.
For example, for Event A3 (Neighbour becomes offset better that serving):

Entering condition

[image: image1.wmf]Off

Ocs

Ofs

Ms

Hys

Ocn

Ofn

Mn

+

+

+

>

-

+

+


Leaving condition
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The variables in the formula are defined in [2].
As the RN normally has a smaller covering area than Marco cell. So if RUEs still be set the same value of Hys and TTT parameter, RLF may occurs before the handover finish with large probability. 
We think the parameters should be set adaptively according to different handover cases, which are different in H1 case and in H2-H4 cases.
3 Conclusions
· Proposal 1:

· Reuse the RLM mechanism like R8/9 spec
· N310, N311, T310 need to be further investigated
· Proposal 2:

Two schemes designed for the frequency resource allocation, both need to be considered for RRM investigation.
· Access link uses the whole segment frequency resources
· Access link uses certain part segment frequency resources
· Proposal 3:

For cell selection/reselection in RRC_IDLE state, measurement of intra & inter-frequency E-UTRAN cell, and inter-RAT cell shall be compatible to R8/9 specification
· Proposal 4:

· More different handover cases are introduced
· Consequently relevant trigger events need to be reviewed and adaptive configuration is necessary depending on different handover cases.
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