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1 Introduction

In the last RAN2 meeting, the issue of MBSFN subframe allocation has been discussed and afterward an email discussion has been started. In this contribution, we try to provide detailed analyses about the configuration issues on RN and propose the potential solutions. 
2 Discussion
When the RN is deployed and powered on, it could work as an eNB only after it gets the necessary system configurations. Those configurations could be divided into two groups, one group should be coordinated between different entities, e.g. MBSFN subframes for RN’s backhaul; the other group could be determined only by RN itself, e.g. some system information broadcasted by RN. To summarize, there are two issues which should be investigated.
Issue 1: How to configure the MBSFN subframes for RN’s backhaul;

Issue 2: How to configure other parameters which are necessary for RN.

2.1 Configuration/Reconfiguration of MBSFN subframes for RN
2.1.1. Principles for RN’s MBSFN subframe (re)configuration

Configuration/Reconfiguration of MBSFN subframes for RN has been heavily discussed in previous meetings and email discussion. However, we think that there are some principles which should be firstly considered before go into the detailed solutions.
(1) MBSFN allocated for MBMS service should be considered when we determine the MBSFN subframes for RN’s backhaul

As we know, the MBMS is a Rel-9’s feature, and it is very likely to coexist with Relay, which is introduced from Rel-10. The MBSFN subframes allocated for MBMS are determined by MCE and notified to eNB via M2 interface. Therefore, the decision of MBSFN subframe allocated for RN’s backhaul should take into account the information from MCE, so that collision between the allocation of MBSFN subframes for MBMS and RN’s backhaul could be avoided. 
(2) Dynamic MBSFN subframe configuration should be supported

First of all, we share the opinions mentioned in [1], and we consider that the load under the coverage of RN should be considered when we determine the MBSFN subframes for RN’s backhaul. Furthermore, as abovementioned, the MBSFN subframes allocated for MBMS should be considered when we determine the RN’s backhaul. Because the MBSFN subframes for MBMS may be changed several times per day as the fluctuation of MBMS traffic load, we think that the configuration for RN should be coordinated correspondingly.

(3) Operator should be able to control and monitor the MBSFN subframe allocation to some extent

This parameter is a system parameter. From operator point of view, it is desirable to get the knowledge of resource allocated for different uses. Therefore, controlling and monitoring this kind of parameter to some extent is needed. 

(4) To reuse the existing signaling as much as possible
We prefer to reuse the existing signaling and procedures as much as possible. However, some changes could be done if needed.

2.1.2. Solutions for RN’s MBSFN subframe (re)configuration
In our understanding, there are five options for configuring MBSFN subframes for RN’s backhaul transmission.

(1) Configured by RN’s OAM
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Figure 1. Configured by RN’s OAM

In this option, the RN could download the MBSFN subframe configuration from its OAM and then indicate this information to DeNB. However, RN could not take into account the MBSFN subframes for MBMS in the scenario of multi-vendor. Furthermore, the dynamic MBSFN subframe allocation for RN’s backhaul could not be supported.
(2) Configured by DeNB’s OAM
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Figure 2. Configured by DeNB’s OAM

In this option, the DeNB could obtain the MBSFN subframe allocation from MCE via M2 interface, and forward this information back to its OAM via n/f. Then the OAM for DeNB could collect all the information for RN’s backhaul configuration and provide the final decision to DeNB. After that, the DeNB could inform RN about this information. However, the dynamic MBSFN allocation could not be supported.
(3) Configured by NMS


[image: image3.emf]NMS

EMS EMS

MCE DeNB

RN EMS

Determine MBMS 

related MBSFN config.

Determine MBSFN config. 

for RN

’

s backhaul

Inform MBMS related 

MBSFN config.

Inform MBSFN config. 

for RN

’

s backhaul


Figure 3. Configured by NMS

In this option, we could rely on SA5 to specify this parameter in the scope of NMS. And NMS could coordinate and determine this configuration well. However, we consider this is not the efficient way to solve this problem. Furthermore, the dynamic MBSFN allocation could not be supported as well.  
(4) Configured by RRC at DeNB
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Figure 4. Configured by scheduling at DeNB
In this option, the DeNB could obtain the MBSFN subframe allocation from MCE via M2 interface, and determine the MBSFN subframe allocation for RN’s backhaul by RRC. Then this information could be sent to RN. However, for this pure eNB-determining method, we think it is hard for operator to control the MBSFN resource allocation. 
(5) Configured by both OAM and RRC of DeNB
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Figure 5. Configured by OAM and RRC of DeNB
In this option, the OAM of DeNB will configure a range for MBSFN configuration for RN’s backhaul, and DeNB could make final decision based on this range and the information of  MBMS related MBSFN configuration. We consider that this solution could work well and satisfy all requirements for MBSFN subframe allocation. And in our understanding, there seems no too much specification work for this option.
Proposal 1: It is preferred to adopt the option 5 as the final solution for configuration/reconfiguration of MBSFN subframes for RN.
2.2 Configuration of other parameters for RN
2.2.1. Issues for RN’s parameters configuration

Configurations of other parameters for RN should also be carefully considered and the following issues should be taken into account:

(1) How to guarantee the security for management network of operators
In conventional way, the parameters for equipment deployed by operator, such as eNB, should be determined by its OAM and transferred via n/f, and the IP address for OAM is different from the IP address used for normal S1and X2 transmission. In this way the security for management network could be guaranteed. However, the RN has more risk than other equipment deployed/controlled by operator, e.g. eNB, because it may be deployed without a dedicated room and is easy to be broken by malicious people. In this case, the management network is likely to be attacked through relay. 
(2) How to deal with the multi-vendor transmission

The configurations are downloaded from network and forwarded by DeNB to RN. However, the DeNB and RN may be manufactured by different vendors. We are not sure whether the existing approach is suitable for transmitting this information.
2.2.2. Solutions for RN’s parameters configuration
In our understanding, there are two options to configure other parameters for RN.
(1) Download the configuration from its OAM through equipment IP address
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Figure 6. Download the configuration from OAM through equipment IP address

In this option, the IP address allocated for RN as a network entity is used in its OAM configuration downloading. However, the RN may be controlled by malicious people and used to attack the management network intentionally without any protection.
(2) DeNB download the configuration from its OAM through specific pipeline provided by SA5 and transmit this to RN via RRC message
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Figure 7. Download the configuration from OAM through specific pipeline provided by SA5
In this option, specific pipeline could guarantee the private requirement of the RN vendors, and DeNB could be used as a protecting GW to shield the intentionally attacking from RN. We slightly prefer this solution. However, as this is a SA5 issue, we should send LS to SA5 with suggestions from RAN perspective. 
Proposal 2: We propose RAN2 to send LS to SA5 for other parameters configuration for RN with RAN2’s suggestions.
3 Conclusion
In this contribution, some RN configuration issues have been discussed and our proposals are as follows:
Proposal 1: It is preferred to adopt the option 5 as the final solution for configuration/reconfiguration of MBSFN subframes for RN.

Proposal 2: We propose RAN2 to send LS to SA5 for other parameters configuration for RN with RAN2’s suggestions.
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