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Introduction
In the data booming age, the LTE network is widely deployed today with more and more eNBs (including Macro/Pico eNBs especially small cells in hotspots) and LTE frequencies. However, there are only two types of eNB IDs supported in current specification: 
· Macro eNB: 20 bits eNB-ID(about 1.04 million), 8 bit Cell-ID(up to 256 cells) in one eNB
· Home eNB: 28 bits eNB-ID, only one cell in an eNB
With the deep LTE deployment, there will be various scenarios for different requirements for eNB. On one hand, the large number of small cells with limited cells inside requires high capacity of eNBs; on the other hand, the eNB may accomandate more cells with the increasing processing capability. To meet the variable requirements in different scenarios, the extension the eNB-ID or Cell-ID should be considered. This contribution elaborates the requirements in detail and proposes a study Item for it.
Motivation
[bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK3][bookmark: OLE_LINK4]E-UTRAN CGI which consists of PLMN and 28bit Cell Identity is used to globally identify a cell. As defined in TS 36.413, the macro eNB-ID is equal to the 20 leftmost bits of the value of the E-UTRAN Cell Identifier IE contained in the ECGI IE. The capacity of macro eNB-ID is about 1.04 million per PLMN. Meanwhile the maximum supported cell for one eNB is 256.
Being a big country with a vast and complex terrain, China has experienced profound changes to its urban and rural infrastructure. To improve the quality of LTE network effectively, well over 0.46 million LTE/LTE-A base stations have been deployed in China Telecom’s network by the end of 2015. Moreover, considering the demand of mobile data traffic is increasing dramatically every year, more and more eNBs will be deployed in operator’s network for improving network capacity and user experience especially the small cells deployments in hotspot. The number of eNB is predicted to exceed 1 million in the coming years. Therefore how to effective solve the shortage of eNB-ID is a big challenge for operators. In the meantime, usually one eNB accommodates fewer cells than the maximum one, e.g. considering Rel10~R12 CA support maximum 5CC aggregation, 4 bit is sufficient to identify for most eNBs with three sectors, which is shown in figure 1. It is possible to enlarge eNB numbers in a PLMN without change the eCGI structure. 


Fig 1 the eNB-ID and Cell-ID in E-UTRAN Cell Identifier

Observation 1: The shortage of eNB-ID will be a big challenge for operators in big country.
As an architectural evolution of the distributed base station system, centralized deployment named super eNB can take advantage of many technological advances in wireless, optical and IT communications systems. With the increased BBU hardware processing capability, improved transport and more CC supported in CA (e.g. beyond 5CC aggregation), one super eNB in centralized deployment has the capability to serve more than 256 cells, e.g. in C-RAN, one eNB may serve 576 cells or more. One benefit of this type of “super eNB” is effectively reducing S1 signaling towards core network. The enhancements for this super eNB should also be considered. 
[bookmark: OLE_LINK7][bookmark: OLE_LINK8]Observation 2: The super eNB serving more than 256 cells should be studied in standardization.
With the observation above, a new study item is preferred to investigate and evaluate the potential solutions of extension eNB-ID and Cell-ID of eCGI for two scenarios listed as the followings:
Scenario 1(extension eNB-ID): Large number eNBs serving with less cells e.g.16   
Scenario 2(extension Cell-ID): Super eNBs serving more than 256 cells
Considering the legacy deployment of LTE, the evaluation should take into account the followings:
1. No impact on UE operation and air interfaces;
2. Minimize the impacts on CN;
3. Co-existence and interworking with current Macro and HeNBs
Conclusion
As the dicuss in section 2, it is proposed RAN3 to discuss the following observations and dicussion. The Source Company and proponent will bring a new study item with following objective:
· investigate and evaluate the potential solutions for Flexible eNB-ID and Cell-ID of eCGI in E-UTRAN:
· Extending eNB-ID for Large number eNBs serving with less cells
· Extending Cell-ID for super eNB serving more than 256 cells. 
· The evaluation should take into account the following:
· No impact on UE operation and air interfaces;
· Minimize the impacts on CN;
· Co-existence and interworking with current Macro and HeNBs
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