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1
Introduction
Three possible solutions for eNB-ID extension have been discussed in RAN3#92 meeting. And some agreements on evaluation results have been captured in the TR. However, there still are some remain FFS need to be studied in this meeting. In this paper we continue this discussion and give some proposals.
2
Discussion
2.1 Impact on Billing system
In the TR[1], the impact analysis on billing system for five possible solutions are summarized as the following:
	Solution
	The Initial Impact Analysis

	Solution 1: Fixed extension of eNB ID
	The impact on the billing system is FFS

	Solution 2a: The New PLMN(s) Configured as Equivalent PLMN
	No Impact

	Solution 2b: Network Sharing
	No Impact

	Solution 3a: Without duplication of ECGI
	It is FFS if there is impact on Billing System.

	Solution 3b: With duplication of ECGI
	It is FFS if there is impact on Billing System.


According to the current specifications, the S-GW and P-GW need to collect the user location information, serving node PLMN-ID, traffic volume information, and other related information for charging. The operator can choose partial or all information from P-GW CDR or S-GW CDR for charging based on their own charging policy. Therefore the difference of charging policy and solution for different operators shall be considered in our evaluation. For location based charging, the user location information (ECGI) should be provided to billing system [2]. The description of section 5.3.2.1 in TS23.401 is as follow: 
If dynamic PCC is deployed and the Handover Indication is not present, the PDN GW performs an IP-CAN Session Establishment procedure as defined in TS 23.203 [6], and thereby obtains the default PCC rules for the UE. This may lead to the establishment of a number of dedicated bearers following the procedures defined in clause 5.4.1 in association with the establishment of the default bearer, which is described in Annex F.

The IMSI, APN, UE IP address, User Location Information (ECGI), UE Time Zone, Serving Network, RAT type, APN-AMBR, Default EPS Bearer QoS, ETFTU (if ETFTU is not provided it means UE and/or the PDN GW does not support the extended TFT filter format) are provided to the PCRF by the PDN GW if received by the previous message. The User Location Information and UE Time Zone are used for location based charging.
Considering the uniqueness of ECGI is kept unchanged for solution 1 and solution 3a, we propose that there is no impact on billing system for solution 1 and 3a. For solution 3b, other auxiliary information (e.g.,S-GW IP address ) can be used to differentiating the user’s location. However, we are unclear about the charging information choice for other operators. So the conclusion for solution 3b is that the auxiliary information shall be configured if location based charging are applied.
Since the serving node PLMN-ID is operator mandatory IE, the conclusion of solution 2a and 2b is that the billing system should be configured with the new PLMN-ID. 
Based on the above analysis, the impact analysis of billing system is summarized as below:
	Solution
	The Impact Analysis

	Solution 1: Fixed extension of eNB ID
	No impact

	Solution 2a: The New PLMN(s) Configured as Equivalent PLMN
	The billing system should be configured with the new PLMN-ID

	Solution 2b: Network Sharing
	The billing system should be configured with the new PLMN-ID

	Solution 3a: Without duplication of ECGI
	No impact

	Solution 3b: With duplication of ECGI
	the auxiliary information shall be configured if location based charging are applied


2.2 Impact on Location system
In the TR[1], the conclusion of solution 2a/2b/3a/3b is FFS. LPP is used point-to-point between a location server (E-SMLC or SLP) and a target device (UE or SET) in order to position the target device using position-related measurements obtained from one or more reference sources. The UE can provide measurement results to location server for assisting positions. In TS 36.355，the CellGlobalId is an important information provided to location server. The CellGlobalId is defined as follow:
The IE CellGlobalIdEUTRA-AndUTRA specifies the global Cell Identifier for E‑UTRA or UTRA, the globally unique identity of a cell in E‑UTRA or UTRA.
-- ASN1START

CellGlobalIdEUTRA-AndUTRA ::= SEQUENCE {


plmn-Identity

SEQUENCE {
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SEQUENCE (SIZE (3)) 
OF INTEGER (0..9),
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SEQUENCE (SIZE (2..3)) 
OF INTEGER (0..9)







},


cellIdentity

CHOICE {



eutra
BIT STRING (SIZE (28)),


utra
BIT STRING (SIZE (32))


},


...

}

-- ASN1STOP

Therefore the duplication of ECGI in the operator’s network may result in the error position information feedback from the location server. So the solution 3b has impact on the location system.
For SLs interface, the Global eNB-ID is used to identify the source or destination of a network entity. So reusing eNB-ID may lead to the source or destination eNB address confusion. Therefore solution 3a impacts the SLs interface.
TS 29.171, Location Services (LCS); LCS Application Protocol (LCS-AP) between the Mobile Management Entity (MME) and Evolved Serving Mobile Location Centre (E-SMLC); SLs interface

7.4.19
Network Element 
This parameter identifies the source/destination of the message. The network element is identified by associating with either an eNB ID or the identity of an E-SMLC.
Table 7.4.19-1: Network Element 
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	CHOICE Network Element
	M
	
	
	

	 >Global eNB ID
	
	
	
	The global identity of the eNB

	  >>PLMN Identity
	
	
	7.4.27
	

	  >>eNB ID
	
	
	7.4.29
	

	 >E-SMLC Identity
	
	
	INTEGER (0..255)
	The identity of the E-SMLC (an index to identify an specific E-SMLC among all the available E-SMLCs in the network)


For solution 2a/2b, E-SMLC and UE shall not check the PLMN-ID part of UE’s serving cell identification. So they have no impact on location system. Based on the above analysis, the following impact analysis of location system is summarized as below:
	Solution
	The Impact Analysis

	Solution 2a: The New PLMN(s) Configured as Equivalent PLMN
	No impact

	Solution 2b: Network Sharing
	No impact

	Solution 3a: Without duplication of ECGI
	The location system is impacted. e.g. E-SMLC

	Solution 3b: With duplication of ECGI
	The location system is impacted. e.g. E-SMLC


2.3 Impact on inter-working with legacy nodes
The impact analysis for solution 2a/2b/3a/3b is FFS. For solution 2a/2b, the legacy MME and eNodeB shall be configured with inter-PLMN handover function and new PLMN-ID, otherwise the legacy eNB shall reject the HO request from the new added eNB. In TS36.423, the description of X2 HO is as follow:
If the target eNB receives a HANDOVER REQUEST message containing the Handover Restriction List IE, and the serving PLMN is not supported by the target cell, the target eNB shall reject the procedure using the HANDOVER PREPARATION FAILURE message.

MME shall be configured with ePLMN information and indicate these information contained in Handover Restriction List IE to legacy eNB or new add eNB. And in HO procedure, the Handover Restriction List IE shall be indicated to the target eNB. In our LTE network inter-PLMN HO function is disabled. And if enable this function, some vendors do require payment for their equipments. 
For solution 3a/3b, since the definition of Global eNB-ID and ECGI is ‘Globally’ or ‘Unique’ in current specification. How to handle two eNBs with the same ID has not been specified, which mainly relies on the vendor implementation, and different vendors have different understanding. Considering China Telecom has four vendors for the Core Network, we have done a trial for two eNBs with the same eNB-ID or the same CI in four regions. The distance of two eNBs is geographically far apart in each region (about 170KM~560KM). First, the eNB A established S1 interface with CN. Then, we configured eNB B with the same eNB-ID and different TAC. When eNB B tried to launch S1 setup request message, the MMEs from two vendors refused the request while other vendors accepted S1 setup request message but released the S1 connections with eNB A. 
Based on the above analysis, the impact analysis is summarized as below:
	Solution
	The Impact Analysis

	Solution 2a: The New PLMN(s) Configured as Equivalent PLMN
	The Legacy node should be configured to understand the new PLMN.
inter-PLMN handover function shall be enabled for both CN and eNB

	Solution 2b: Network Sharing
	The Legacy node should be configured to understand the new PLMN.
inter-PLMN handover function shall be enabled for both CN and eNB

	Solution 3a: Without duplication of ECGI
	Core Network is impacted.

	Solution 3b: With duplication of ECGI
	Core Network is impacted.


2.4 Impact on CAPEX/OPEX
Based on the analysis in above sections, the impact analysis is summarized as below:
	Solution
	The Impact Analysis

	Solution 2a: The New PLMN(s) Configured as Equivalent PLMN
	If the operator has no other PLMN-ID for LTE, it needs to apply one or more PLMN-ID. The operator may pay for enabling inter-PLMN handover function

	Solution 2b: Network Sharing
	If the operator has no other PLMN-ID for LTE, it needs to apply one or more PLMN-ID. The operator may pay for enabling inter-PLMN handover function

	Solution 3a: Without duplication of ECGI
	Core Network, location system shall be updated.

	Solution 3b: With duplication of ECGI
	Core Network, location system and billing system shall be updated.


2.5 Impact on Features
In the TR[1], the impact analysis on existing features for five possible solutions are summarized as the following:

	Solution
	The Initial Impact Analysis

	Solution 1: Fixed extension of eNB ID
	· ANR: FFS.Note1.

NOTE1: Confirm ANR issue can be addressed by deployment rules to be standardized in 36.300 (e.g. cell id rules allocation)

	Solution 2a: The New PLMN(s) Configured as Equivalent PLMN
	· No impact on specifications 

	Solution 2b: Network Sharing
	· No impact on specifications 

	Solution 3a: Without duplication of ECGI
	· Impact on features e.g. RLF report is FFS.

	Solution 3b: With duplication of ECGI
	· Impact on features e.g. RLF report is FFS.


For solution 1 in ANR procedure, it is very similar as the case of open HeNB, which is using the same PCI pool with the Macro. It was stated in current TS 36.300 that “The eNB may differentiate the open access HeNB from the other types of (H)eNB by the PCI configuration or ECGI configuration.” This is the same case, and there is no impact on the feature, but extra configuration efforts are needed.
Regarding for solution 3, the distribution of RLF especially for the inter-RAT RLF reporting is routed by the eNB ID. There is a case that the UE reconnect to the UTRAN cell after inter-RAT HO, and the UE will keep the RLF reporting when it comes back to the E-UTRAN. The reporting is intended to be routed to the failure eNB. If the failure eNB is sharing the eNB ID with others，the reconnected E-UTRAN eNB may route the RLF to the wrong eNB. 

Except the RLF case, the solution 3b also impacted MDT reporting. In current mechanism, the MDT reporting is identified by the E-CGI. If the E-CGI is duplicated, the TCE may use the wrong information for network planning. 

Based on the above analysis, the impact analysis is summarized as below: 
	Solution
	The Impact Analysis

	Solution 1: Fixed extension of eNB ID
	· ANR: No impacts, but extra configuration is needed as open HeNB.

	Solution 2a: The New PLMN(s) Configured as Equivalent PLMN
	· No impact on specifications 

	Solution 2b: Network Sharing
	· No impact on specifications 

	Solution 3a: Without duplication of ECGI
	· Impact on inter-RAT RLF reporting.

	Solution 3b: With duplication of ECGI
	· Impact on inter-RAT RLF reporting and MDT.


2.6 Impact on Existing nodes
The impact analysis on billing system for solutions 2a/2b3a/3b is summarized as the following:
	Solution
	The Initial Impact Analysis

	Solution 2a: The New PLMN(s) Configured as Equivalent PLMN
	· eNB: No impact on the existing eNBs, It is FFS if the existing eNBs need to be configured for understanding the new PLMN.

	Solution 2b: Network Sharing
	· eNB: No impact on the existing eNBs, It is FFS if the existing eNBs need to be configured for understanding the new PLMN.

	Solution 3a: Without duplication of ECGI
	· Core Network: It is FFS if there is impact on MME.

· CBC: It is FFS is there is impact on  CBC

	Solution 3b: With duplication of ECGI
	· Core Network: It is FFS if there is impact on MME.

· CBC: It is FFS is there is impact on  CBC


According to the analysis in Section 2.3, we can conclude that the existing eNB and MME should be configured to understand the new PLMN for solution 2a/2b. And inter-PLMN handover function shall be enabled for both CN and eNB. For solution 3a/3b, the core network is also impacted. The PWS Restart Indication message contains the Global eNodeB ID and list of ECGIs. This information is forwarded to the CBC via the MME. So the solution 3a/3b is impacted for CBC.
Based on the above analysis, the impact analysis is summarized as below:
	Solution
	The Initial Impact Analysis

	Solution 2a: The New PLMN(s) Configured as Equivalent PLMN
	· eNB: No impact on the existing eNBs. If the operator has no other PLMN-ID for LTE, it needs to apply one or more PLMN-ID. The operator may pay for enabling inter-PLMN handover function 

	Solution 2b: Network Sharing
	· eNB: No impact on the existing eNBs. If the operator has no other PLMN-ID for LTE, it needs to apply one or more PLMN-ID. The operator may pay for enabling inter-PLMN handover function. 

	Solution 3a: Without duplication of ECGI
	· Core Network: there is impact on MME.

· CBC: there is impact on  CBC

	Solution 3b: With duplication of ECGI
	· Core Network: there is impact on MME.

· CBC: there is impact on  CBC


Proposal 1: RAN3 discuss and agree to capture the evaluation in the TR, refer to TP [1]
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Proposals
Proposal 3: RAN3 discuss and agree to capture the evaluation in the TR, refer to TP [1]
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