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Discussion and Decision
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Introduction and Background
In last several RAN2/3 meetings, the Relay architecture was discussed and two architectures were listed [1]. In this contribution, we further discuss radio bearer configuration on Un based on the Architectures A (S1 termination in RN). 
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Discussion

In last several RAN2/3 meetings, the Relay architecture was discussed and two architectures were listed [1].

The following two architectures have been identified for supporting relays in LTE.
· Architecture A, comprising of:
-
Alt 1: Full-L3 relay, transparent for DeNB;

-
Alt 2: Proxy S1/X2;
-
Alt 3: RN bearers terminate in DeNB;
· Architecture B, comprising of:
-
Alt 4: S1 UP terminated in DeNB.
In case of the Architecture A, RAN2 has assumed that S1 bearers of different UE’s with similar QoS are mapped on one Radio Bearer over Un. In this contriubtion, we consider both an S1 bearer of one UE mapping on one Radio Bearer (Dedicated S1 bearer mapping) and S1 bearer of different UE mapping with similar QoS class on one Radio Bearer (Binded S1 bearer mapping) in order to make clear the concept of the bearer mapping scheme.
Case 1: Dedicated S1 bearer mapping
In this dedicated radio bearer mapping, one radio bearer on Un is configured per S1 bearer and per UE same as Rel8 Uu interface specification. Fig1 shows an illustration of dedicated S1 bearer mapping.
When a new S1 bearer is established, new radio bearer is also established on Un and the S1 bearer is mapped on that radio bearer.
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Fig1: Illustration of dedicated S1 bearer mapping
Fig2 shows an example of UE attach procedure based on the alternative1 (Full-L3 relay, transparent for DeNB) in Architecture A. When a new radio bearer is configured on Uu interface, another new radio bearer is configured on Un interface and S1-AP message (i.e. Initial UE Message) is sent for establishing UE associated logical S1-connection..
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Fig2: Example of UE attach procedure (Dedicated S1 bearer mapping)
Case 2: Binded S1 bearer mapping 
In binded S1 bearer mapping, one radio bearer on Un is configured for the multiple S1 bearers of different UE’s with similar QoS. This means that multiple S1 bearers are mapped on one radio bearer. Fig3 shows an illustration of binded S1 bearer mapping.

When RN attach procedure is performed, radio bearers on Un are established. When a new radio bearer is configured on Uu interface, S1-AP (i.e. Initial UE Message) is mapped on the existing radio bearer with corresponding QoS class on Un interface.

In this case, the radio bearers on Un would be kept connections all the time. It’s assumened that security keys of PDCPs on Un are also used all the time or are updated periodically. 
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Fig3: Illustration of binded S1 bearer mapping

Fig4 shows an example of UE attach procedure based on the alternative1 in Architecture A. In this case, an existing radio bearer of the Un interface is used. Therefore, RN doesn’t need to establish new radio bearer for the new UE Associated logical S1 connection.
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Fig4: Example of UE attach procedure (Binded S1 bearer mapping)

Consideration

In this section, we consider pros and cons for both “Dedicated S1 bearer mapping” and “Binded S1 bearer mapping”.
Case1: Dedicated S1 bearer mapping
<Pros>

- No need to consider special security key aspect on Un since control scheme of radio bearers is same as current Rel8 specifications.

<Cons>

- the number of Signaling on Un is more than Binded S1 bearer mapping.

- the Latency on Un is lager than Binded S1 bearer mapping

Case2: Binded S1 bearer mapping 
<Pros>

- the number of Signaling on Un is less than Dedicated S1 bearer mapping.

- the Latency on Un is smaller than Dadicated S1 bearer mapping

<Cons>

- special Security key aspect on Un e.g. the updating of key should be considered since common radio bearers would be kept all the time.

3
Proposal

As the result of the pros and cons consideration, binded S1 bearer mapping is preferable. Thus, we propose; 

A radio bearer on Un is commonly configured for S1 bearers of different UEs with similar QoS.
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