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1   Introduction
RAN3 #69 [1] has agreed that DeNB O&M system and RN O&M system could be different and if so, they should be able to exchange information with each other. Under this agreement, this paper discusses the open issue of ECGI configuration for Cells under RN and proposes way forward.
2   Discussion
ECGI is used to identity a cell globally and constructed from the PLMN id owned by operator deploying the cell and the cell id (CI) unique within the PLMN. In order to roundly discuss the issue of ECGI configuration for cells under RN, we should consider both of PLMN id and CI.

In LTE, eNB is deployed and managed by operator owning a PLMN id. The operator has eNB NMS (Network Management System) which manages the eNB via eNB EMS (Element Management System). Configuration data including the PLMN id and a CI is provided by eNB NMS to configure a cell under the eNB.
In LTE-A, as a RAN node, RN is also deployed and managed by operator owning a PLMN id. Since RN uses the wireless resource provided by DeNB, RN and DeNB it accessing are deployed and managed by the same operator. Figure 1 shows an example of configuration relationship between DeNB and DeNB O&M system and between RN and RN O&M system. Herein, DeNB O&M system and RN O&M system are different, and RN #1 and RN #2 are provided by different vendors and managed by different RN EMSs. Note that DeNB only provides physical path for data transfer between RN and RN EMS. Similar to the case of eNB, configuration data including the PLMN id and a CI needs also to be provided by RN NMS to configure a cell under RN via RN EMS.
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Figure 1 An example for the configuration relationship between DeNB and DeNB OAM system and between RN and RN OAM system
Proposal 1: PLMN id and CI for a cell under RN should be configured by RN NMS.
As for RN NMS, PLMN id for RNs managed by it can be preconfigured by operator staff. However, as CIs assigned to cells under RN can not collide with CIs used by cells under DeNB the RN accesses, RN NMS must obtain some information before allocating CI for each cell under RN. In the following we discuss two approaches to support RN NMS allocating CI for each cell under RN.
2.1   RN NMS Exchanges Information with DeNB NMS Directly
We list two options of this approach (Approach I).
Option 1.1: DeNB NMS provides a range of CIs which could be used by cells under any RN allowed to access the DeNB to RN NMS.

As shown in Figure 2 (note that DeNB is ignored as it only provides physical path for data transfer between RN and RN EMS), DeNB NMS provides a range of CIs which could be used by cells under any RN allowed to access the DeNB to RN NMS. At some time during Phase II of RN attach procedure [2], RN NMS determines the number of cells for RN, allocates CI for each cell under RN based on the range of CIs provided by DeNB NMS and CIs which have been assigned to cells under other RNs, and records such new CI information for the following allocation about CI. RN NMS includes the CI information in configuration data and sends the configuration data to RN via RN EMS.
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Figure 2: DeNB NMS provides a range of CIs which could be used by cells under any RN allowed to access the DeNB (Option 1.1)
Option 1.2: DeNB NMS provides a group of CIs for certain an RN accessing the DeNB to RN NMS.
As shown in Figure 3 (note that DeNB is ignored as it only provides physical path for data transfer between RN and RN EMS), at some time during Phase II of RN attach procedure, RN NMS determines the number of cells for RN and requests a group of CIs to DeNB NMS by notifying the number as well as an identity to DeNB NMS. Here the identity could be CI of RN’s donor cell or RN eNB ID which is the leftmost 20 bits of the CI of RN’s donor cell. Then DeNB NMS generates a group of CIs for the RN, records it for the following generation about group of CIs, and provides it to RN NMS. Based on such group information, RN NMS allocates CI for each cell under RN. Then RN NMS includes the CI information in configuration data and sends the configuration data to RN via RN EMS.
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Figure 3: DeNB NMS provides a group of CIs which are assigned for only one RN accessing the DeNB (Option 1.2)

From these two options for Approach I we can find that they have common pros and cons.

Pros:

· No overhead in the air interface to support RN NMS to allocate CI for each cell under RN.

· No need to add any function to DeNB to support RN NMS to allocate CI for each cell under RN.

Cons: 

· Information exchange between DeNB NMS and RN NMS is needed.
2.2   RN NMS Does Not Exchange Information with DeNB NMS
In this approach (Approach II), as shown in Figure 4, DeNB NMS provides a range of CIs which could be used by cells under any RN allowed to access the DeNB to the DeNB via DeNB EMS. At some time during Phase II of RN attach procedure, RN NMS determines the number of cells for RN and notifies it to RN via RN EMS. Then RN reports the number to DeNB through RRC message or S1 setup message. Based on the number received from RN, DeNB generates a group of CIs chosen from the range of CIs provided by DeNB NMS, records it used for the following generation about group of CIs, and provides it to RN through RRC message or S1 setup message. After receiving the group of CIs reported by RN via RN EMS, RN NMS allocates CI for each cell under RN based on the group of CIs. Then RN NMS includes the CI information in configuration data and sends the configuration data to RN via RN EMS. 
In order to save the wireless resource on Un, DeNB may provide a group of local CIs (i.e., the rightmost 8 bits of CI) to RN. While the eNB ID (i.e., the leftmost 20 bits of CI) can be derived by RN from CI of the donor cell which is contained in RRC message or S1 setup message sent from DeNB. Then RN composes a group of CIs based on its eNB ID as well as the group of local CIs.
Pros:

· No information exchange between DeNB NMS and RN NMS.

Cons: 

· Introduce overhead in the air interface to support RN NMS to allocate CI for each cell under RN.

· Generation function for RN is added to DeNB, which introduces unnecessary complexity of DeNB. As DeNBs may be widely deployed, the increase in costs may not be negligible.
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Figure 4: DeNB provides a group of CIs which are assigned for only one RN accessing the DeNB (Approach II)

As for Approach I, there is no overhead in the air interface and only very limited information exchange between DeNB NMS and RN NMS is introduced for the purpose of supporting RN NMS to allocate CI for each cell under RN. While in Approach II, high overhead in the air interface is introduced for the same purpose as approach I, though there is no information exchange between DeNB NMS and RN NMS. Since wireless resource on Un is limited, introducing additional overhead in the air interface is not preferred. On the other hand, complexity and cost to be introduced to every DeNB may not be negligible in Approach II, either. Therefore, we propose to exclude Approach II and take the two options of Approach I as the candidates.
Proposal 2: RAN3 to decide if Option 1.1 or Option 1.2 of Approach I should be used.
3   Conclusion

In this document, we analyse the open issue of ECGI configuration for cells under RN considering the agreement that DeNB O&M system and RN O&M system could be different and are able to exchange information with each other and then give two approaches to solve the issue. We give the following proposals:
Proposal 1: PLMN id and CI for a cell under RN should be configured by RN NMS.

Proposal 2: RAN3 to decide if Option 1.1 or Option 1.2 of Approach I should be used.
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