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1 Introduction
A Type-1 RN has the functionality of both UE (“UE operation”) and eNB (“RN operation”). A backhaul link from DeNB to RN should be configured prior to the RN operation. In RAN2 69 meeting, requirements for start up by a RN are briefly discussed.  The following agreements are made with respect to RN start-up procedures.

1) DeNB needs to know whether resource portioning should be applied on Un or not

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

3) We will have the possibility to reconfigure the subframe allocation on Un
4) RN is preconfigured with the DeNB(s) it is allowed to access as RN. RN will only access these DeNB(s) as RN.

5) The CN will be able to verify that the RN is really an RN and will inform the DeNB about this e.g. with the SPID
Whether the Un subframe configuration performed by OAM or RRC is still an open item. In this contribution, we provide our views on the use of OAM or RRC signaling for Un subframe configuration and re-configuration.
2 Discussion and proposal
Two options can be considered for initial configuration of Un subframe allocation:

1) OAM configuration: Un subframes are configured at both RN and DeNB via OAM
2) RRC configuration: a) Un subframes are configured at RN via OAM and the configuration is communicated to DeNB via RRC signalling b) Un subframes are configured at DeNB via OAM and the configuration is communicated to the RN via RRC signalling. 
According to the agreement from the last RAN2 meeting, the activation of Un subframe allocation is performed by RRC signalling. Prior to the Un subframe activation, the RN is assumed to be in “UE operation” and is listening to PDCCH as in Rel-8 UE. After successful activation of Un subframe configuration, the RN is assumed to be in “RN operation” and is listening to R-PDCCH instead of PDCCH. 
If option 1) above is considered for the Un subframe configuration, there still needs to have another RRC message for Un subframe activation. However, with option 2), there is a possibility for configuration and activation of Un subframe in single RRC message. In both options, at least one RRC message is required for Un subframe configuration and/or activation. 

To allow for unified procedure for Un subframe configuration and activation, it is proposed that Un subframe is configured at the DeNB via OAM and the configuration is communicated to the RN via RRC signalling. 
Note that this does not avoid the use of option 1 for configuration. The Un subframe configuration can still be performed via OAM at the DeNB and RN as in option 1. The RRC message from DeNB to RN activates the configured Un subframes. 
Proposal 1: Configuration and activation of Un is performed by the same RRC message. 

In [1], the requirements for Un subframe reconfiguration are discussed. All the identified scenarios for possible Un subframe reconfiguration can be detected at the DeNB. Therefore, it is proposed to have DeNB originated Un subframe re-configuration. 

The requirements identified in [1] for Un subframe re-configuration do not likely to occur in dynamic manner. Therefore, the Un subframe re-configuration can be seen as semi-static reconfiguration. More over, the Un subframe re-configuration requires the system information changes of the relay node (Uu interface). Therefore, the Un subframe re-configuration is only possible on a slow time scale hence semi-static reconfiguration is recommended. 
There are two possible approaches for the signalling of Un subframe re-configuration to the RN; A) OAM control and B) DeNB control. 

In “OAM control”, the re-configuration decision is made at OAM and the decision can be signalled to the RN and DeNB either

a) OAM re-configures the Un subframe at the RN; the RN informs the DeNB of the subframe re-configuration, or

b) OAM re-configures the Un subframe at the DeNB and the DeNB informs the RN of the subframe re-configuration, or

c) OAM re-configures the Un subframe at the DeNB and RN.

Option a) and b) above requires RAN-level signalling in addition to OAM to re-configure the Un subframe at the RN and DeNB. Option 3 however does not require RAN-level signalling for the Un subframe re-configuration. As the re-configuration requires system information modification in the RN, simultaneous re-configuration and activation is not possible. Therefore, a RAN-level signalling is required for the activation of the re-configured subframe at the RN and the DeNB. In conclusion, all the options under “OAM control” require a RAN-level signalling in addition to the OAM re-configuration. 

In “DeNB Control”, the DeNB informs the RN of the Un subframe re-configuration. The subframe re-configuration decision may be taken by the DeNB or the DeNB is informed of the decision by OAM. 

To allow for unified procedure for Un subframe configuration and re-configuration, it is proposed that Un subframe is re-configured is communicated to the RN via RRC signalling. The same RRC message is proposed for Un subframe configuration, Un subframe re-configuration and activation. 

Proposal 2: The same RRC message is proposed for Un subframe configuration, Un subframe Re-configuration and activation of Un. 
Considering that this signalling will only be used for the Type 1 RN and to avoid any impacts to the Rel-10 UEs, we propose for RN specific RRC messages (eg:UnSubframeReconfiguration and UnSubframeReconfigurationComplete) for the Un subframe configuration, re-configuration and activation . 
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Proposal 3:  A new RN specific RRC message should be defined for the (re)configuration and activation of Un subframe allocation. 

Signalling flow for RN start-up as shown in Figure 1. The RN access the network following the legacy UE attached procedure. The MME obtains subscription data for the RN from HSS and informs the DeNB that the accessing is by a RN. After the IP connectivity setup, the RN and DeNB download the Un subframe configuration information from O&M. The RN also download the cell setup parameters from the O&M. for relay Type 1a and 1b, there is no need for Un subframe configuration as the RN could use all the subframes for Uu communication while its communicating with the DeNB using all the Un subframes. After obtaining the setup information from the O&M, the RN sets-up its S1 and X2 interfaces to be performed as a relay. For type 1 relays, the Un subframe is configured by the DeNB as shown with used of relay specific RRC signalling. The same message is used for the activation of allocated Un subframes.

The RN activate Uu interface after establishing backhaul link. There is no need for explicit signalling for the activation of Uu interface.

Proposal 4:  RAN2 is requested to capture relay start-up signalling flow shown in Figure 1 in stage 2 specification.


[image: image2.emf]RN DeNB MME(RN) HSS O&M

Legacy UE Attach Procedure

RN configuration download from O&M system

RN configuration download from O&M system

S1/X1 setup

RA procedure

RRC Connection Setup

UE Attach procedure: Authentication and security

MME obtain subscription 

data for the RN

Create default bearer

“UE” context setup

RRCConnectionReconfiguration

UnSubframeReconfigurationComplete

RN specific RRC messages for Un 

subframe configuration/activation

UnSubframeReconfiguration


Figure 1: start-up procedure by RN

3 Conclusion
We analysed the requirements for start up procedure by a relay. Whether the Un subframe configuration performed by OAM or RRC is also discussed. 
RAN 2 is request to agree on the following proposals with respect to the relay start-up procedure.

Proposal 1: Configuration and activation of Un is performed by the same RRC message. 

Proposal 2: The same RRC message is proposed for Un subframe configuration, Un subframe Re-configuration and activation of Un. 
Proposal 3:  A new RN specific RRC message should be defined for the (re)configuration and activation of Un subframe allocation. 

Proposal 4:  RAN2 is requested to capture relay start-up signalling flow shown in Figure 1 in stage 2 specification.
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