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1. Introduction
In RAN2 #70 meeting, it is agreed that Un subframe configuration/reconfiguration for Type 1 RN (ie, RN requiring Un resource partitioning) is done by RRC signalling which is initiated from DeNB. Therefore, the DeNB should have knowledge of the type of the RN which require Un subframe configuration. The information of how the DeNB gains the knowledge of what type of RN it is communicating to is missing from the current stage 2 specification. In this contribution we discussed the possibilities for the relay type signalling and provide a text proposal to stage 2.

2 Discussion

In RAN2 69, identification of a RN by DeNB is discussed and the following agreement was made. 
1). RN is preconfigured with the DeNB(s) it is allowed to access as RN. RN will only access these DeNB(s) as RN.

2). 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.

The above agreement is captured in stage 2 as

“During the attach procedure, the EPC will authenticate the RN as an RN and will inform the DeNB about this.” in section 4.7.6.1.

In the same meeting it was agreed that three types of RN will be considered for Rel.10 design. They are a) outband RN, b) Inband RN with resource partitioning required, c). Inband RN with no resource partitioning required. Also agreed that DeNB needs to know whether resource partitioning should be applied on Un or not for the corresponding RN. However, how the DeNB gains the knowledge of the relay type has not been discussed.
There are three options for informing or deriving the relay type information to/at the DeNB.
Option 1: Relay type is pre-configured for the RN-DeNB pair.

Option 2: The RN informs the relay type to the DeNB using modified UE capability container.

Option 3: The operating frequencies of the relay node are informed to the DeNB via CN during the attach procedure. The DeNB make the decision of what relay operation to be perform considering its own operating frequency carriers.

In option 1, relay type is also pre-configured for the RN-DeNB pair. This assumes the relay type to be static for the corresponding RN-DeNB pair. During the attach procedure, the CN authenticates the RN and informs the DeNB of the type of relay together with other information.

In option 2, the RN informs the DeNB of its operation type in “capability container”. UE capability container as in Rel.8/9 could be extended to include RN capability. The RN may be able to operate using multiple operating frequencies and to operate either “inband” or “outband”. In this scenario, the operating frequency and the operating type should be decided by the RN. The criteria for the selection of operating frequency and the type are left to the RN implementation.   
Option 3 assumes semi-static operation type and provides the flexible approach of deciding the relay type considering the DeNB operating frequencies.  The operating frequencies and the possible operating types of the RN should be informed to the DeNB possibly via CN using RN/UE capability information during the attach procedure. The DeNB decides on the operating frequency and type of the RN considering DeNB operating frequencies as well as the RN information provided to the DeNB. This is especially beneficial in case of DeNB supporting multiple frequency carriers (Carrier aggregation). For example the DeNB could decide to operate the RN as outband relay in some operating scenarios.

Considering that the RN access is limited to the pre-configured DeNB and optimisation for the operation of CA and relays are not considered in Rel.10, option 1 provides the most straight forward method of providing the operation type of relay node to the DeNB. Option 1 is our preference and we have following proposal:
Proposal: operation type of the RN (ie: Type 1, Type 1a or Type 1b) is pre-configured for the RN-DeNB pair and during the attach procedure, the CN informs the DeNB of the operation type of the RN.

3 Conclusion
We discussed the methods that can be used to inform the DeNB of the operation type of the relay node. It is proposed that RAN 2 considers the proposal below and agree on the accompanied text proposal to TS 36.300.

Proposal: operation type of the RN (ie: Type 1, Type 1a or Type 1b) is pre-configured for the RN-DeNB pair and during the attach procedure, the CN informs the DeNB of the operation type of the RN.

4 Text proposal to TS 36.300
4.7.6.1
RN attach procedure

Figure 4.7.6.1-1 shows a simplified version of the attach procedure for the RN. The procedure is the same as the normal UE attach procedure [17] with the exception that the S-GW/P-GW functionality (step 3) is performed by the DeNB. During the attach procedure, the EPC will authenticate the RN as an RN and will inform the DeNB about this. The type of the RN will also be informed to the DeNB during the attach procedure. The RN is preconfigured with information about which cells (DeNBs) it is allowed to access. The type of the RN is also preconfigured for the RN-DeNB pair. 

[image: image1.emf]RN DeNB MME HSS

1. RRC connection setup

2a. NAS Attach, Authentication, Security, ... 2b. Authentication, Security, ...

3. GTP-C Create Session

4b. S1 Context Setup 

(NAS Attach Accept)

4a. RRC connection re-config.


Figure 4.7.6.1-1: RN attach procedure

Editor’s note:
This signalling flow can be removed if captured in [17].
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