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1 Introduction

In the previous RAN2 meeting, it’s agreed that the RN provides “I am an RN” indicator to the DeNB during the RRC Connection Setup procedure in the Phase II of RN startup [1]. In addition, the RN type regarding the need of Un subframe partitioning should be indicated to the DeNB. While it is still FFS how the DeNB would be aware of the RN role indicator and RN type indication. In this contribution we further analyze this issue and draw some corresponding conclusions. 
2 Discussion
2.1 Combined or separate indicators
During the RN startup procedure, two indicators should be sent from RN to DeNB [2], i.e.

· An RN role indicator, i.e. indicating “I am an RN” during the RRC Connection Setup procedure is used for DeNB to select the proper MME which could support the relaying functionality.
· An RN type indication, which is sent to the DeNB after an RN becomes aware of its need for a specific subframe configuration. The Un subframe configuration may be initiated if needed.
One method is to combine the two indicators into one. Thus the RN type indication is signalled to the DeNB during the RRC Connection Setup procedure, e.g. indicating “I am an RN and I need resource partitioning”. In this case, only one indicator is needed to be standardized. But there are some cases which should be considered:

· In some cases, an RN may not always know its RN type during the RRC Connection Setup procedure of Phase II before it gets corresponding configuration parameter from the OAM server.
· There is a possible that an RN may need to change the RN type. If the RN type indication is combined with the RN role indicator, which means it can only be transferred in RRC Connection Setup procedure, the RN can not change its type unless an RRC Connection Setup procedure is performed. In this case, an RN type indicator independent of the RRC Connection Setup procedure seems more appropriate.
· In the future, if all the MMEs support relaying functionality, the DeNB could select the proper MME for RN without the RN role indicator during the RRC Connection Setup procedure.
Thus we first propose that:
Proposal 1: 
The RN role indicator and RN type indication are separately sent to the DeNB.
In the following sections, how to send the RN role indicator and RN type indication to DeNB are discussed in detail.

2.2 RN role indicator
2.2.1 The message to carry the RN role indicator
The purpose of an RN role indicator is for the DeNB to select an MME supporting relaying functionality for the RN, which is transferred during the RRC Connection Setup procedure. There are two candidate RRC signallings, i.e. the RRCConnectionRequest and RRCConnectionSetupComplete messages respectively.
· RRCConnectionRequest: this message is used to request the establishment of an RRC connection in SRB0. In MAC layer, this message is carried in Msg3 of RACH procedure. 
· RRCConnectionSetupComplete: this message is used to confirm the successful completion of an RRC connection establishment. 
If this RN role indicator is transferred in the RRCConnectionRequest message, it would help to provide a better treatment for the RN than for the normal UEs with regard to the access control, e.g. in case of emergency deployment. Thus we propose that:
Proposal 2: The RN role indicator is carried in RRCConnectionRequest message.
2.2.2 RN role indicator design
The RRCConnectionRequest message defined in [3] is as following:
-- ASN1START

RRCConnectionRequest ::=


SEQUENCE {


criticalExtensions




CHOICE {



rrcConnectionRequest-r8



RRCConnectionRequest-r8-IEs,



criticalExtensionsFuture


SEQUENCE {}


}

}

RRCConnectionRequest-r8-IEs ::=

SEQUENCE {


ue-Identity






InitialUE-Identity,


establishmentCause




EstablishmentCause,


spare







BIT STRING (SIZE (1))
}

InitialUE-Identity ::=



CHOICE {


s-TMSI







S-TMSI,


randomValue






BIT STRING (SIZE (40))

}

EstablishmentCause ::=



ENUMERATED {











emergency, highPriorityAccess, mt-Access, mo-Signalling,











mo-Data, spare3, spare2, spare1}

-- ASN1STOP

There are two alternatives (highlighted above) to add the RN role indicator in this message:
· Alternative 1: A special EstablishmentCause value (e.g., rn-Setup) for the RN start up [4].
· Alternative 2: A separate indicator with the criticality “ignore”. The spare bit could be reused.
Considering the currently defined EstablishmentCause has 3 spares, it seems feasible and appropriate to introduce a specific establishment cause in the RRCConnectionRequest message.
Proposal 3: 
It is preferred to introduce a specific establishment cause in RRCConnectionRequest message as the RN role indicator.

2.3 RN type indication
The RN indicates its RN type to the DeNB after it becomes aware of its need for a specific subframe configuration,
As argued in [6], it is desirable to specify a separate RN-specific signalling, e.g. RN Information Transfer procedure, which is not used for normal UEs and is forward-compatible, to convey the RN type information to the DeNB. An example of message sequence chart for Type 1 RN is provided in [6] and is shown in Figure 1 below.
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Figure 1: RN type indication procedure

Proposal 4: 
A separate RN-specific procedure is adopted for the RN to indicate to the DeNB whether resource partitioning is needed or not.
3 Conclusion

In this contribution we evaluate the schemes to indicate the RN role and RN type to the DeNB. We propose the following:

Proposal 1: 
The RN role indicator and RN type indication are separately sent to the DeNB.

Proposal 2:     The RN role indicator is carried in RRCConnectionRequest message.

Proposal 3: 
It is preferred to introduce a specific establishment cause in RRCConnectionRequest message as the RN role indicator.

Proposal 4: 
A separate RN-specific procedure is adopted for the RN to indicate to the DeNB whether resource partitioning is needed or not.
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