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1 Introduction
At the RAN2#70 in Montreal it was decided that [1]:

1) Initial Un subframe configuration is supported by RRC signalling initiated from the DeNB

2) Reconfiguration of Un subframe configuration is done by RRC signalling initiated from DeNB

3) At least the DL subframes should be indicated in Un subframe (re-)configuration.  

4) Subframe configuration on Un and RN-Uu can temporarily be misaligned, i.e. a new subframe configuration can be applied earlier by the RN on Un than on RN-Uu. 

5) Un subframe re-configuration is activated immediately on Un by the RN.

This contribution discusses the necessary content needed to perform configuration/activation and re-configuration of the Un interface beyond configuration/reconfiguration already available in the UE procedures. We will also discuss if the already available RRC configuration messages should re-used or if we should create a new procedure for Un configuration. We will also indicate how the knowledge of the resource partitioning between Uu and Un can be made known to the DeNB.
2 New or amended RRC configuration messages for Un
There could be many different eNB implementations, such as eNBs not supporting RN functionality, and since existing RRC configuration messages target UE communication with network it is not advised to burden the RRC (re-)configuration messages with Un specific parameters
. Thus, it is proposed to introduce a specific Un RRC configuration procedure, which will also avoid burdening Rel-10 UEs. If separate configuration and reconfiguration messages are needed cannot be stated with 100% confidence, but it seems the parameters to be configured are the same as the parameters to be reconfigured, so one message should be enough, i.e. sufficient for initial Un configuration as well as subsequent reconfigurations. We propose to use the message name RRCRNConfiguration as it is an RRC message type and as it is well aligned with existing message type names. Figure 1 shows the procedure. 
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Figure 1: Message sequence chart of the RRC RN Configuration procedure 
Proposal 1: One message pair RRCRNConfiguration and RRCRNConfigurationComplete to be used for both configuration and reconfiguration of Un.
3 Configuration details
3.1 Resource partitioning on Un and Uu and MBMS/MBSFN considerations
This issue is mainly a deployment issue as it depends on the isolation between Un link and Uu link and this is expected to be set in the RN when deployed through e.g. local OAM interface at site or in any other suitable way. The information about the need of resource partitioning or not can be signalled by using the existing UE capability transfer procedure, e.g. by adding an RN resource partitioning capability indicator. The trigger of UE capability transfer is done from the MME (based on NAS signalling received from UE in the setup complete message) and the capabilities are also signalled all the way to the MME. For RN configuration purposes this kind of procedure is not necessary and could be solely kept within RN/DeNB context. There could also be other procedures that can be enhanced with required additional information/capability but all of these reuses of an existing procedure will again, as argued for the configuration part as discussed in Section 2, impact the regular UE/eNB procedures and should be avoided.  Thus we should avoid impact existing UE procedures unless it will benefit also UEs and eNBs. It is therefore suggested to have a single message transferring the needed RN information to the DeNB to be used when configuring Un, i.e. RN sends an indication of the need of resource partitioning whenever needed and it does not already have a resource partitioning configured. For example, if same frequencies are used on Un and RN cell (Uu) the RN will send information to DeNB that resource partitioning is needed (if this is the case, i.e. when not sufficient isolation). So this is e.g. done when the initially RN knows its configuration (Uu frequency and Un frequency) and then whenever there is a need because of a change. We have not seen any need for an acknowledgement message (such as a complete message from DeNB). Figure 2 shows the procedure for the RN information procedure including a naming proposal of the message, RNInformation. It can e.g. be assumed that at initial start-up it would be sent after the OAM configuration of the RN, typically occurring after the RN has established connectivity with the DeNB and to the OAM centre, after having been authenticated as an RN, because it has then got the frequency assigned for Uu from the OAM centre.  
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Figure 2: Message sequence chart of the RN information procedure 
So far, the RNInformation has only been discussed in terms of the need for resource partitioning. For this purpose, one bit should be enough, indicating that resource partitioning is needed or not needed. Any MBSFN configuration in RN cell would be known in the DeNB as the M2 interface from the MCE to the RN will be proxied by the DeNB and can be taken into account when DeNB signals the Un subframe configuration to the RN by using the RRCRNConfiguration procedure as suggested in Section 2. Therefore, an MBSFN configuration used for MBMS transmission in the RN does not need to be signalled to the DeNB. 

Further information than the need for resource partitioning can of course be considered in the RNInformation, when deemed necessary.
Proposal 2: An RN resource partitioning indicator is introduced as a parameter in a separate RRC RNInformation message by which the RN can convey information to the DeNB about the need of resource partitioning or not.
(Noting that the MBSFN/MBMS configuration is known by the DeNB acting as proxy for M2.)
The Annex shows an example message sequence chart for setting up an RN. 
3.2 Un configuration parameters

A first indication of the Un configuration parameters are:
a) The DL subframe allocation. 
( decided at RAN2#70

b) The UL subframe allocation. 
( Discussed at #70 and depends on RAN1 decision (if subframes are implicit from the DL subframes or not)
c) The starting symbol of the R-PDCCH. 
( Fixed start according to RAN1 decision
d) The starting symbol of data channel. 
( At symbol #1, #2 and #3 according to RAN1 decision. 
e) HARQ timing 
( Pending RAN1 decision
Further input is expected since RAN1 has not concluded their work.
4 Conclusion
To avoid impacts to Rel-10 eNBs not supporting RNs and Rel-10 UEs it is suggested that specific Un configuration parameters are sent using a new procedure RRC RN Configuration, except those already sent in existing legacy RRC procedures. Similarly it is suggested to transfer Un specific capabilities with a specific information transfer message to be used by DeNB when configuring the Un interface such as subframe usage. Any parameters and procedures that can be used for both Un and Uu should reuse the existing RRC messages and procedures.  It should be noted that the DeNB would act as a proxy for the M2 from the MCE that transfers MBSFN/MBMS configuration data and thus the DeNB would know the usage of MBSFN subframes for MBMS transmission usage and take that into account when configuring Un.     

Proposal 1: One message pair RRCRNConfiguration and RRCRNConfigurationComplete to be used for both configuration and reconfiguration of Un.

Proposal 2: An RN resource partitioning indicator is introduced as a parameter in a separate RNInformation message by which the RN can convey information to the DeNB about the need of resource partitioning or not.
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Annex: Example message sequence chart to get an RN up and running
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� Parameters that can be used for both Uu and Un should not be duplicated, thus existing messages should be used for those.
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