3GPP TSG-RAN WG3 Meeting #93
R3-161713
Gothenburg, Sweden, 22nd – 26th August, 2016

Agenda Item:
25
Source: 
NEC
Title: 
eNB-ID and Cell-ID Extension: How to handle?
Document for:

Discussion
1 Introduction 
Demand of increasing small cell sizes and the need to provide cellular services to large areas while at the same time maintaining globally unique eNB-ID and cell-ID put network operators to a test. The natural solution to this problem is to increase the number of bits used by eNB-ID/ECGI. However, this can come at a heavy cost of backward compatibility problem. Three different broad Solutions such as flexibly changing the number of bits to denote eNB-ID without changing the total number of bits used to construct ECGI, using more than 1 PLMN-ID by the same mobile operator and reusing the same eNB-ID in completely different geographical areas are under consideration [1]. 
This paper pertains to using the same eNB ID in completely different geographical areas while making use of TAC minimise deployment challenges.
2 Discussion
Increasing eNB-ID beyond 20 bits can be a natural result of decreasing cell sizes and increasing service coverage. Further, with advent of IOT, the need to support more than cells per eNB has become important too.

Flexibly changing the number of bits used to construct eNB ID while keeping the total ECGI length can cause lots of backward compatibility and inter-operability issues. When an operator needs to increase both eNB-ID and cell-ID, it cannot be a solution.

On the other hand, although using more than one PLMN-ID can appear simple in papers, but getting a new PLMN-ID assigned to an operator is not practically straight forward. Further, this solution becomes complex in real RAN Sharing situations because of the need to broadcast several PLMN-IDs. Further, in order to increase cells to 1024 per eNB, each operator needs to have at least 4 PLMN-ID.
In the light of this, it is important to explore whether there exists any ready-made Solution that can meet all the contradictory requirements as outlined in Section 1 above. For instance, tracking area code (TAC) is mostly available in many of the air interface messages exchanged or broadcast. TAC is used completely for different purpose while  eNB-ID is used for different purposes. Given the increasing demand for high number of unique eNB-ID and TAC and ECGI are already broadcast, it is better adot a combined use of both at no extra cost. In other words, combined use of carefully assigned TACs and eNB-ID/ECGI can make unique combinations.

Proposal 1: RAN3 is respectfully requested to study whether a combined use of TAC and eNB-ID/ECGI can solve the problem faced by Operators while agreeing on the TP presented.
3 Conclusion and proposals
This paper Analyses in terms of how to meet the competing demands of an operator to increase the number of eNBs in the network while maintaining global uniqueness and without causing backward compatibility. With its basic Analysis, it further makes the following Observation and proposals:
Proposal 1: RAN3 is respectfully requested to study whether a combined use of TAC and eNB-ID/ECGI can solve the problem faced by Operators while agreeing on the TP presented.
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Text Proposal
4.1.1 5.2.3 Solution 4: Combined use of eNB-ID and TACThis solution is to reuse eNB IDs together with TAC to ensure uniqueness of eNB ID in each tracking area. TAC consists of 16-bits and ECI consists of 28 bits and the combined use of them can yield greater deployment flexibility. TAC and ECGI are already available in SIB1, MeasResults RLF Reporting. Hence, this is the solution that has little impact on UE behaviour.

The pros and cons are similar to that of Solution 3.
4.1.2 5.3.2 Evaluation on “Using Multiple PLMN IDs”4.1.2.1 5.3.2.1 Evaluation on “the New PLMN(s) Configured as Equivalent PLMN”
· Impact on existing nodes
· UE: There is no impact on the UE and SIM card.

· eNB: No impact on the existing eNBs, It is FFS if the existing eNBs need to be configured for understanding the new PLMN.

· Core Network: The MMEs connected to at least one new eNodeB needs to be configured with the new PLMN of the operator.

· UTRAN/GSM/WLAN: No impact on the existing nodes.
· Impact on the Billing system and Location system

· Billing System: No impact

· Location system: It is FFS if E-SMLC needs to be configured for understanding the new PLMN.

· Impact on specification, existing features and procedures

· no impact on specifications 
· Impact on inter-working with legacy nodes:

· It is FFS if the Legacy node should be configured to understand the new PLMN.

· Impact on CAPEX/OPEX: 

· If the operator has no other PLMN-ID for LTE, they needs to apply one or more PLMN-ID
4.1.2.2 5.3.2.2 Evaluation on “Network Sharing”

· Impact on existing nodes

· UE: No impact on UE and SIM card

· eNB: No impact on the existing eNBs, It is FFS if the existing eNBs need to be configured for understanding the new PLMN

· Core Network: The MMEs connected to at least one new eNodeB needs to be configured with the new PLMN of the operator.

· UTRAN/GSM/WLAN: No impact on the existing nodes.

· Impact on the Billing system and Location system

· Billing System: No impact

· Location system: It is FFS if E-SMLC needs to be configured for understanding the new PLMN. 

· Impact on specification, existing features and procedures

· No impact on specifications 

· Impact on inter-working with legacy nodes: 

· It is FFS if the Legacy node should be configured to understand the new PLMN.

· Impact on CAPEX/OPEX: 

· If the operator has no other PLMN-ID for LTE, they needs to apply one or more PLMN-ID

Note 1: use of PLMN-ID to increase the number of unique eNB-ID by each operator can limit the number of PLMN-IDs belonging to sharing operators broadcast in the SIB1 and unnecessarily limit the number of Sharing Operators Increasing the number of PLMN-ID list f SIB1 can impact UE behaviour
Note 2: In order to increase the number of cells per eNB from 256 to 1024, each operator needs at least 4 PLMN-ID
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