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1
Introduction
RN startup and initial configuration procedure has been discussed a lot in both RAN2 and RAN3. A two-phase solution was finally agreed in the last RAN3 meeting where the RN attaches to an eNB as a normal UE during phase 1, and tells to the DeNB “I’m RN” during phase 2 via RRC to assist proper MME selection [1]. In addition, during the last meeting, RAN2 further discussed the indication of RN type (or capability) and Un/Uu frequency to the DeNB, and came up with the conclusion that RN will be aware of its type somewhere during (or prior (FFS)) phase 2 and can indicate this type to the DeNB [2]. In all, two kinds of RN indications, i.e. “I’m RN” and RN type, are expected from RN to DeNB, but which RRC messages are used and whether to combine these two indications are FFS.
This paper presents alternative messages that could be used to carry each RN indication, and analyses the pros and cons in terms of the spec efforts, extendibility etc. Furthermore, we discuss the possibility of combining both indications and conclude that it is our preference. 

2
Discussion
2.1
Which message to carry “I’m RN” indication?
According to the chairman notes from RAN3, the compromised solution agreed is described here as below: 
0. [OFFLINE] MME advertise its support of Relays to the eNB during the S1 setup. FFS whether we can reuse existing IEs within S1 setup procedure
1. RN attaches to the NW as regular UE and downloads from O&M the list of DeNBs.
2. RN detaches the NW as regualr UE 
3. RN attaches the NW as RN selecting one of the DeNBs in the list provisioned in #1
4. During attachment, RN tells via RRC to the DeNB “I’am a RN node” and based on this information DeNB selects the appropriate MME
As we can see, the need of indicating “I’m RN” is to inform the DeNB so it can accordingly select a RN capable MME. In this sense, the indication should be done before the DeNB performs MME selection and initiates communication with the MME for NAS transmission. Since the UE specific NAS layer information, i.e. AttachRequest message, is transferred in the IE DedicatedInfoNAS in the RRCConnectionSetupComplete message, the RN indication “I’m RN” should be included in the RRC messages no later than RRCConnectionSetupComplete message, i.e. either RRCConnectionRequest or RRCConnectionSetupComplete message can be considered. 

Considering that RRCConnectionRequest message is very size-limited message, it should be careful to add any bit in this message unless the bit is urgent enough to be awared at the earliest moment. Given that the indication is only used during MME selection phase, we propose to add this information in the RRCConnectionSetupComplete message. As RRCConnectionSetupComplete message is a DCCH message, the size of the message is more generous than CCCH message. 
Proposal1: It is proposed to include “I’m RN” in the RRCConnectionSetupComplete message. 
2.2
Which message to carry “RN type” indication?
As discussed in RAN2 #70bis meeting, the DeNB should know the type of RN to facilitate the Un subframe configuration/reconfiguration for Type 1 RN because this relay type requires resource partitioning. Different solutions can be considered depending on what/how information is indicated and who determines the RN type [4]. Currently only RN indicating “RN type” is agreed and what message to use is FFS. 

Since the purpose of RN type indication is to inform the DeNB that a proper Un sub-frame configuration is needed, DeNB should get this information before sending the Un subframe configuration message. The candidate messages are RRCConnectionRequest, RRCConnectionSetupComplete, UE capability or a newly defined RN-initiated RRC message. Since the “RN type” indication is used in the network even later than “I’m RN” indication, there is no reason to consider RRCConnectionRequest message.
In order to decide the message to be used, it has also to be considered whether any further information will be needed to deliver from RN to DeNB. During the email discussion after RAN2#70bis meeting, it had been discussed whether any frequency information regarding the Un interface has to be provided from RN to DeNB for outband relay. When RN connects to DeNB in phase2, it has to decide which frequency it will connect to DeNB and will make RRC connection in that frequency band. After RN is successfully connected to DeNB, the connection between RN and DeNB will change to Un at some point. Thus the Un frequency is already decided by the RN when it makes RRC connection to DeNB in phase 2 and we don’t see any reason to communicate the frequency information again.
Thus after all, the only information DeNB has to know as “RN type” is whether RN is Type 1 or not as only Type 1 relay needs to be treated differently (i.e it needs Un subframe configuration). Therefore, only one additional bit is required. As “I’m relay” is already included in the RRCConnectionRequestComplete message, providing whether it is Type 1 or not in the same message looks the simplest way.



rn-Type






ENUMERATED {type1, type1a1b}
OPTIONAL
With above coding, only two bits are required for RN connection.
Proposal2: RRCConnectionSetupComplete message is used to indicate “RN type”. 
3
Conclusions

In this paper, we discussed the candidate messages for indicating “I’m RN” and “RN type” respectively. The proposals are summarized as below:

Proposal1: It is proposed to include “I’m RN” in the RRCConnectionSetupComplete message. 

Proposal2: RRCConnectionSetupComplete message is used to indicate “RN type”. 
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