
3GPP TSG RAN WG2 meeting #69
R2-101097
San Francisco, USA, February 22 – 26, 2010

Source:
CATT 

Title:
6.9.3.2
Agenda Item:
MBSFN subframe configuration in the RN
Document for:
Discussion and Decision
1. Introduction
The issue of the MBSFN subframe configuration in the RN was discussed in last meeting and two alternatives are provided: by OAM or by RRC.
In this contribution, we discuss the factors needed to be considered while configuring the MBSFN subframe in the RN and comparing the two alternatives in detail. To achieve the optimal Un/Uu throughput, it is proposed configuring the MBSFN subframe in the RN by RRC. Further more, the other two related open issues are analyzed and our preferences are provided.
2. Discussion
For in-band relay, the MBSFN subframes in the access link (Uu link) are used as DL backhaul subframes in the backhaul link (Un link). The RN receives downlink data from the DeNB in the DL backhaul subframes (MBSFN subframe in the Uu link) and transmits downlink data to the R-UE in the non-MBSFN subframes.

The first open issue is how is the MBSFN subframe configured? (Semi-static) by OAM or more dynamic by RRC ?
There are at least two factors should be considered while configuring the MBSFN subframes:

· The throughput of the Uu link, and;

· The resource allocation in the Un link.

The throughput of the Uu link is decided by the relay capability, such as the number of the antenna ports, and the available access resources, i.e. the bandwidth and the number of the access downlink subframes. The number of the access downlink subframes is limited by the number of the MBSFN subframes. As shown in Figure 1, the distance between the DeNB and the RN1 is different to the distance between the DeNB and the RN2. Assuming the other features of the two RNs are same, the MBSFN configuration in the RN1 should be different to the MBSFN subframe configuration in the RN2 for the different channel condition. It is important to match the number of the MBSFN subframes and the number of the non-MBSFN subframes to achieve the optimal Uu throughput.

[image: image1.emf]RN1

eNB

RN2

Macro UE

R-UE

Un

Uu

Un

Uu


Figure 1  An example of the relay deployment
The resources allocated by the DeNB are used for the RNs and macro UEs. If there are multiple RNs controlled by the DeNB, the DeNB should coordinate the resources for different RNs to avoid the DL backhaul subframes for different RNs concentrated in a few subframes. Thus the utilization of the Un resources and the Un throughput can be improved.
It is difficult for the OAM of the RN to consider above situations in detail and the OAM of the RN can’t acquire some parameters at all, such as the configuration of the other RNs controlled by the same DeNB. Therefore, it is reasonable to control the MBSFN subframe configuration in the RN by the DeNB. 
Proposal 1: It is proposed to configure the MBSFN subframe in the RN by DeNB via RRC.

The second open issue is whether the reconfiguration is needed for the MBSFN subframes in the RN.
It is the common understanding that the MBSFN subframe configuration should not be changed dynamically. However, some parameters for MBSFN subframe configuration can’t be acquired at the initial connection setup of the RN. There are at least two parameters should be considered: traffic load and the resource utilization of the Un/Uu link. These two parameters can be gotten only after the RN is deployed. Because the RN knows the information of the Un link and the Uu link accurately, the RN should send the concerned information or even the recommended number of the MBSFN subframes to the DeNB to help the DeNB to make a proper decision for MBSFN subframe configuration.
The third open issue is how/when does the RN switch from “Uu operation” to “Un operation”.
There are two options to implement the MBSFN subframe configuration: use RRC connection establishment procedure or use RRC connection reconfiguration procedure. In any option, the RRC message should be redesigned.
Option 1: use RRC connection establishment procedure
The procedure of the RRC connection establishment is shown in the Figure 2. The DeNB transmits the RRCConnectionSetup message including the MBSFN configuration IE for the RN. Based on current RRC procedure, the MBSFN subframe configuration in the RN may be used while the RRC connection establishment procedure is completed.
To configure the MBSFN subframe in the RRCConnectionSetup message, the DeNB should identify the RN in the RRCConnectionRequest message or before. Moreover, there are a series of procedures between the RRC connection establishment and RN acted as an eNB role. It is unneeded to configure the MBSFN subframes too early.
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Figure 2 MBSFN subframe configuration in the RRC connection establishment
Option 2: use RRC connection reconfiguration procedure
RRC connection reconfiguration procedure shown in the Figure 3, DeNB sends the RRCConnectionReconfiguration message with the MBSFN subframe configuration in the RN. The MBSFN subframe configuration in the RN may be used while the RRC connection reconfiguration procedure is completed.
Obviously, configuring the MBSFN subframe in the RRC reconfiguration procedure is more flexible and no extra complexity introduced compared with the option 1. Thus the option 2 is preferred.
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Figure 3 MBSFN subframe configuration in the RRC reconfiguration
Proposal 2: The MBSFN subframe reconfiguration is needed and the information coming from the RN need to be considered.

Proposal 3: the RN switches to “Un operation” after the MBSFN subframe is configured by RRC.
3. Conclusion
In this contribution, the open issues about MBSFN subframe configuration are discussed. To achieve the optimal Un/Uu throughput, below three proposals are provided.
Proposal 1: It is proposed to configure the MBSFN subframe in the RN by DeNB via RRC.

Proposal 2: The MBSFN subframe reconfiguration is needed and the information coming from the RN need to be considered.

Proposal 3: the RN switches to “Un operation” after the MBSFN subframe is configured by RRC.
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