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1 Introduction
At RAN2#69 meeting, the Un subframe (re)-configuration issue has been discussed in [1][2][3][4][5]. The following agreements were reached:

	Agreements:

1) The activation of any subframe configuration on Un will be done by RRC

   - FFS if subframe configuration is performed by RRC or OAM

2) We will have the possibility to reconfigure the subframe allocation on Un


However, it is still unclear how to perform the reconfiguration. This document intends to analyze some potential considerations that should be taken into account for Un subframe reconfiguration during the RN operation. Based on the analysis, we conclude that DeNB should control the Un subframe reconfiguration for in-band Relay.
2 Discussion

2.1 Some considerations on Un subframe reconfiguration 
To determine the Un subframe configuration, many factors should be considered, such as the number of UEs attached to the RN or DeNB, the traffic volume on Un and Uu interface, the spectrum efficiency in two links etc. 
Firstly, the throughputs of all the UEs under RNs should be considered to determine subframes for Un configuration. The RN’s number, the UE’s number and the bit rate of UE bearers will impact on the backhaul link throughput. The relationship between RN number and throughput is shown in [6], where the full-buffer service is chosen for evaluation. The relationship between throughput and backhaul link subframs number is shown in [7]. In general, the more throughputs, the more Un subframes needed.
Secondly, the spectrum efficiencies of backhaul links between the DeNB and different RNs are not always the same, which depends much on the deployment of RNs. In order to reduce the interference between RNs, normally the RNs in the same DeNB may be configured with the same Un subframe. In other words, all RNs share these backhaul link subframes. The DeNB should calculate the radio resource needed by each RN based on its throuphgput and spectrum efficiency, and then accordingly determine how many subframes needed in the backhaul link. 
Thirdly, if x backhaul subframes per Radio Frame are configured by DeNB as backhaul link subframs, the RN will use (10 – x) subframes to serve its subordinated UE. In addition, all the subframs per Radio Frames are shared by the RN and the UEs attached to the DeNB directly. It is important for the DeNB to balance these different kinds of traffic volume and perform the appropriate resource partitioning in case of different user and corresponding traffic distribution.

Fourthly, the MBMS service support in RN needs to be considered. The MBSFN subframe on RN-UE link and the Un subframe should be coordinated so as to avoid the potential conflict.
From above analysis, we concluded that the support for Un subframe reconfiguration is necessary.
2.2 How to control Un subframe reconfiguration
In order to support the UN subframe reconfiguration, one feasible solution is that the OAM system decides to perform a Un subframe reconfiguration according to the knowledge it obtains during the network operation, and distributes the updated configuration information to the DeNB and RN respectively.  Another solution is that the DeNB controls the Un subframe reconfiguration according to the information it could obtain, e.g. from the RN and the OAM system 
For the OAM-based solution, the OAM system needs to acquire all the information mentioned in above section, to determine the appropriate the Un subframe accordingly, and to distribute the reconfiguration information to the RN and DeNB, which means a complex interaction between the OAM system and the network nodes. Besides the possible mis-match in the OAM system, this solution faces a potential risk when the MBMS service is taken into account. E.g. if the OAM which controls RN’s Un subframe and the OAM which controls MBSFN subframe on RN-UE link for MBMS service are not coordinated well, the MBSFN subframe on RN-UE link and Un subframe may conflict each other This may need a negotiation between two OAM systems, which further causes some complexity. 
Therefore, a simpler solution is that the DeNB directly control the Un subframe reconfiguration. Since the DeNB could easily know the entire variable information described above, it is more appropriate for the DeNB to control the Un subframe reconfiguration, which is determined more flexibly and more precisely than the OAM system-based solution. Besides, the risk of configuration mis-match between the RN and eNB could also be totally avoided.
Proposal 1: The DeNB controls the Un subframe reconfiguration.
3 RN type for Un subframe (re)-configuration

There are three types RNs in currently discussion: outband relay, in-band RN without resource partitioning required and in-band RN with resource partitioning required. The outband relay and in-band RN without resource partitioning required are able to proceed simultaneous transmission and reception. However the in-band RN with resource partitioning can not provide sufficient isolation between the outgoing and incoming signals; hence it needs to avoid self-interference at its own receiver caused by simultaneous transmission and reception. So only in-band RN with resource partitioning needs to consider the Un subframe (re-)configuration.
Proposal 2: The outband RN and the in-band RN without resource partitioning do not need Un subframe (re)-configuration.
4 Conclusion
This document discusses some factors that may be considered for updating Un subframe configuration. Some specific proposals:
Proposal 1: The DeNB controls the Un subframe reconfiguration.
Proposal 2: The outband RN and the in-band RN without resource partitioning do not need Un subframe (re)-configuration.
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