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1. Introduction
During the previous RAN2 and RAN3 meetings, the architecture for “type I” relay has been discussed and control plane/user plane structures for the Uu interface were agreed; whereas the issues related to S1 protocol termination of relays are under extensive discussion[1]-[3]. In this contribution, we discuss the “type I” relay admission control options for the current four alternatives of relay architecture.
2. Admission control options
Considering radio admission control (RAC), whose task is to admit or reject the establishment requests for new radio bearers. In order to do this, RAC takes into account the overall resource situation in E-UTRAN, the QoS requirements, the priority levels and the provided QoS of in-progress sessions and the QoS requirement of the new radio bearer request. In the single-hop system the RAC is realized at eNB. While in the multi-hop system, RN uses resources of donor eNB (DeNB) and if RN accepts call from UEs without considering the load or resources condition of DeNB, the QoS of UEs under RN’s control may not be guaranteed. Thus RAC must be implemented by the coordination of both DeNB and RN, for it involves both backhaul link and access link resources.
2.1. Admission control option 1  

For Alternative 1, the C-plane of S1 interface and TNL reliability function, i.e. SCTP are terminated at the RN. The S1-AP messages sent between the MME (serving a given UE connected to the RN) and the RN are delivered via DeNB and Relay’s P/S-GW. The Relay’s P/S-GW maps the S1-AP/SCTP/IP packets to a backhaul link EPS bearer established between RN and Relay’s P/S-GW and sends the packets in the corresponding GTP tunnel to the DeNB. The DeNB is simply providing backhaul connectivity for the RN and does not interpret any of the S1-AP messages passing through it. The S1-AP messages encapsulated by SCTP/IP are transferred via PDCP over the Un interface. The DeNB treats data over Un as any user data considering the E-RAB (e.g., QCI) and UE (e.g., UE-AMBR) QoS parameters.
For the Alternative 1, as the MME serving RN is different from the MME serving UE, and they could be different logical and physical nodes and we suggest that the RN serving the UE should implement the admission control operations and inform the results to the MME serving UE.

For Alternative 3, the C-plane of S1 interface and SCTP are terminated at the RN. The S1-AP messages related to the UEs served by the RN that are sent between the MME and the RN are delivered via DeNB. The DeNB is acting as IP router and does not interpret any of the S1-AP messages passing through it. In order for the DeNB to provide the IP routing functionality it behaves also like P/S-GW for the UE function in the RN. The S1-AP messages encapsulated by SCTP/IP are transferred via PDCP over the Un interface. The DeNB performs router functionality via PGW functionality embedded within the DeNB; i.e., this is a local-breakout-like solution.
For the admission control of Alternative 1 and Alternative 3 relay, some procedures should be adopted to provide some information to decide whether the new radio bearers are admitted or not on the backhaul link and the corresponding procedures of RAC are shown in Figure 1. Here we pay more attention to Step 4, Step 4a and Step 4b, which can be explained as follows. The Step 1-3 involves in some message flow between PCRF, PDN-GW and S-GW, which can be reused by relaying systems [4].
Step 4: The MME selects an EPS Bearer Identity, which has not yet been assigned to the UE. The MME then builds a Session Management Request including the PTI, TFT, EPS Bearer QoS parameters (excluding ARP), Protocol Configuration Options, the EPS Bearer Identity and the Linked EPS Bearer Identity (LBI), etc. The MME then signals the Bearer Setup Request (EPS Bearer Identity, EPS Bearer QoS, Session Management Request, S1-TEID) message to the RN. 
Step 4a: The RN will inquire its Donor network (DeNB/MME) to decide whether the backhaul link can support the requested service by sending NAS Bearer Resource Allocation Request.
Step 4b: The Donor nodes (eNB/MME) implement the admission control decision on the backhaul link and tell the results to RN by sending NAS Bearer Resource Allocation Response.

As for the detailed message definition, some optimizations may be employed to reduce the volume of message, especially for the message of Step 4.


[image: image1.emf]UE RN DeNB

MME 

For UE

4. Bearer Setup Request/Session Management Request

4a. NAS Bearer Resource Allocation Request

5. RRC Connection Reconfiguration

6. RRC Connection Reconfiguration Complete

7. Bearer Setup Response

8. Direct Transfer

9. Session Management Response

4b. NAS Bearer Resource Allocation Response


Figure 1 RAC Procedures for Alt 1 and Alt 3 Relay

Such a method has no impacts on the core network and the modifications are limited within radio access network. The detailed procedures are described as follows.

· When the RN directly associated with the UE has got the request to create new bearers, if RN has no resources on the access link, it will give negative response to MME; if RN has resources to admit such a radio bearer on the access link, it will inquire the superordinate nodes whether to admit or not on the backhaul link.
· RN sends message to each of its superordinate nodes to inquire whether to accept such a bearer or not and all the superordinate nodes will reply to it. If all the superordinate nodes give the positive response, the access RN will notify MME that it can admit such a bearer; or it will reject the bearer.
Proposal 1: For both Alternative 1 and 3, the RN directly associated with the UE can inquire all its donor network (DeNB/MME) to achieve further information to decide whether to admit the bearer or not, and then reports to the MME serving the UE.

2.2. Admission control option 2
For Alternative 2, the RN terminates the S1 (both control plane and user plane) and X2 while the DeNB terminates the S1 both towards the RN and the EPC pool (the same way as HeNB GW may terminate the S1 towards HeNB and the EPC pool).  The S1-AP messages are sent between the MME and the DeNB, and between the DeNB and the RN. Upon the DeNB receiving the S1-AP messages, it translates the UE IDs between the two interfaces by means of modifying the S1-AP UE IDs in the message but leaving other parts of the message unchanged. This operation corresponds to an S1-AP proxy mechanism and would be similar to the HeNB GW function. The S1-AP proxy operation would be transparent for the MME and the RN. That is, as seen from the MME it looks like as if the UE would be connected to the DeNB and for the RN it would look like as if it would be talking to the MME directly. The S1-AP messages encapsulated by SCTP/IP are transferred over EPS bearer while the PGW functionality for RN’s EPS bearers is incorporated into DeNB (as local breakout functionality for HeNB-s).
For Alternative 4, the C-plane of S1 interface and SCTP are terminated at the DeNB. The S1-AP messages are sent between the MME and the DeNB. On Un interface, RRC coordinates information exchange between S1AP and Uu RRC. The procedures for the information exchange might be likely to similar to the current S1-C procedures.

For the admission control of Alternative 2 and Alternative 4 relay, the RAC procedures is illustrated in Figure 2, where each intermediate node (DeNB/RN) check the transmitted message and decide whether the corresponding link can support the new bearer; if not it will terminate the request in advance and give the negative response to the MME.
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Figure 2  RAC Procedures for Alt 2 and Alt 4Relay
Proposal 2: For both Alternative 2 and 4, the single-hop admission control procedures can be reused, if the backhaul link can support the new bearer, it forwards the request to the subordinate node; else it will terminate the request in advance and notify MME.

3. Conclusion and proposal
In this contribution, we consider the “type I” relay admission control options for the current four alternatives of relay architecture and we give RAN3 the following proposals:
Proposal 1: For both Alternative 1 and 3, the RN directly associated with the UE can inquire all its donor network (DeNB/MME) to achieve further information to decide whether to admit the bearer or not, and then reports to the MME serving the UE.
Proposal 2: For both Alternative 2 and 4, the single-hop admission control procedures can be reused, if the backhaul link can support the new bearer, it forwards the request to the subordinate node; else it will terminate the request in advance and notify MME.
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