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1
Introduction
At RAN#73 meeting a work item on “Flexible eNB-ID and Cell-ID in E-UTRAN” was approved [1]. The objective of this Work Item consists of the following:

· Specification work to introduce a new type of eNB ID with 21 or 22 bits while keeping the ECI length (28bits) unchanged (i.e. the solution 1 as listed in the TR36.896 in section 5.2) to support number of eNB beyond 1.04 million in a PLMN 

· Specification work to introduce a new type of eNB ID with 18 or 19 bits while keeping the ECI length (28bits) unchanged (i.e. the solution 2 as listed in the TR36.896 in section 6.2) to support more cells in an eNB.

· Coordinate the related WGs (e.g. CT4, SA2 and GERAN WGs) to specify corresponding Core network and other system (e.g. OMC, Location system) impacts, if any.
This paper starts from the WID objectives and analyse the potential impact on the different specifications.

2
Discussion
2.1 Solution of “the new eNB ID types”

In TR 36.896 [2], the extension of eNB-ID and the extension of Cell-ID were addressed in two chapters. The solutions to extend the eNB-ID and the solution to extend the Cell-ID are documented as in the below:


Now when we look at the objectives, it is not entirely clear if there will be four more new eNB-ID types, i.e. that we would introduce in the specification eNB-ID with BIT STRING 18, BIT STRING 19, BIT STRING 21 and BIT STRING 22. Without further study of the motivation, maybe we can assume that only two new kind of eNB-ID are needed, that is eNB-ID with BIT STRING 18 and eNB-ID with BIT STRING 22, to satisfy the extreme needs for the extended eNB-ID, or the extended Cell-ID.
We thus propose to add “Extended eNB-ID” and “Shortened eNB-ID” in the global eNB-ID.

9.2.1.37
Global eNB ID

This information element is used to globally identify an eNB (see TS 36.401 [2]).

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	PLMN Identity
	M
	
	9.2.3.8
	

	CHOICE eNB ID
	M
	
	
	

	>Macro eNB ID
	
	
	
	

	>>Macro eNB ID
	M
	
	BIT STRING (SIZE(20))
	Equal to the 20 leftmost bits of the Cell Identity IE contained in the E-UTRAN CGI IE (see subclause 9.2.1.38) of each cell served by the eNB.

	>Home eNB ID
	
	
	
	

	>>Home eNB ID
	M
	
	BIT STRING (SIZE(28))
	Equal to the Cell Identity IE contained in the E-UTRAN CGI IE (see subclause 9.2.1.38) of the cell served by the eNB.

	>Extended eNB ID
	
	
	
	

	>>Extended eNB ID
	M
	
	BIT STRING (SIZE(22))
	Equal to the 22 leftmost bits of the Cell Identity IE contained in the E-UTRAN CGI IE of each cell served by the eNB.

	>Shortened eNB ID
	
	
	
	

	>>Shortened eNB ID
	M
	
	BIT STRING (SIZE(18))
	Equal to the 18 leftmost bits of the Cell Identity IE contained in the E-UTRAN CGI IE of each cell served by the eNB.


Proposal 1: Introduce two new eNB-ID types, “Extended eNB ID”, and “Shortened eNB ID” in the Global eNB-ID.
2.2 The potential impact on the EUTRAN specification
In the solution, the new “Extended eNB ID” /”Shortened eNB ID” are introduced as new choices of “Global eNB ID IE”. While the IE itself is extendable and the impact to ASN.1 is manageable, the impact on the LTE RAN specification needs to be analysed. 

2.2.1 Impact on S1 Application Protocol (S1AP)
The below procedures use the eNB ID thus to extend the eNB ID would have impact on for example:
· S1 setup
· Public Warning System functionality, emergency services with cell knowledge

· eNB/MME Configuration Transfer
2.2.2 Impact on X2 application protocol (X2AP)
The below procedures use the eNB ID thus to extend the eNB ID would have impact on for example:
· X2 setup/Release/Removal
· X2AP Message Transfer
· X2 Handover 
2.2.3 Impact on M2 application protocol (M2AP)
The below procedures use the eNB ID thus to extend the eNB ID would have impact.
· ENB CONFIGURATION UPDATE

· M2 SETUP REQUEST
2.3 The potential impact on the UTRAN specification

The IRAT functionality between UTRAN and EUTRAN is impacted by the introduction of the new eNB ID types. The WID only listed the impact on TS 25.413, other UTRAN specifications, for example, TS 25.423 is also impacted.
2.4 The potential impact on the GRAN specification

The IRAT functionality between GRAN and EUTRAN is impacted by the introduction of the new eNB ID types. The WID has not listed any impact on the GRAN specification yet.
2.5 The potential impact on the WLAN specification

The integration functionality between WLAN and EUTRAN is impacted by the introduction of the new eNB ID types. 

The WID has not listed any impact on the WLAN specification yet.
2.5 The potential impact on higher layer and other nodes
2.5.1 SLs Interface
The LPPa signalling data is transparently conveyed between the E-SMLC and the eNB. So the new extended eNB-ID impacts for example SLs interface, for example TS 29.171
The WID has not listed any impact on the SLs specification yet.
2.5.2 GTP tunnelling protocol
The Macro eNode ID in the target Type, used in handover to E-UTRAN Macro eNodeB and RAN Information Relay towards E-UTRAN, is defined in the GTP tunnelling protocol and is hard coded to 20 bits currently. The introduction of the new eNB ID types would have impact.

The WID has not listed any impact on the GTP tunnelling specification yet.

2.5.3 Impact on other nodes

The PWS Restart Indication message contains the Global eNodeB ID and list of ECGIs. This information is forwarded to the CBC via the MME. Consequently there is impact on CT1/CT4 specifications as well as on CBC implementations. 

Proposal 2: RAN3 should involve the relevant groups to clarify the impacts on their parts. 
3
Proposals
Proposal 1: Introduce two new eNB-ID types, “Extended eNB ID”, and “Shortened eNB ID” in the Global eNB-ID.

Proposal 2: RAN3 should involve the relevant groups to clarify the impacts on their parts. 
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5.2.1 Fixed extension of eNB ID


This solution is to extend the eNB ID by a fixed number of bits (e.g.1 or 2 bits) while keeping the CI length (28bits) unchanged. The eNB ID is introduced as an extendable choice IE using 21 bits extension as an example. 


IE/Group Name�
Presence�
Range�
IE type and reference�
Semantics description�
�
CHOICE eNB ID�
M�
�
�
�
�
>Macro eNB ID�
�
�
�
�
�
>>Macro eNB ID�
M�
�
BIT STRING (SIZE(20))�
Equal to the 20 leftmost bits of the Cell Identity IE contained in the E-UTRAN CGI IE of each cell served by the eNB.�
�
>Home eNB ID�
�
�
�
�
�
>>Home eNB ID�
M�
�
BIT STRING (SIZE(28))�
Equal to the Cell Identity IE contained in the E-UTRAN CGI IE of the cell served by the eNB.�
�
>Extended eNB ID�
�
�
�
�
�
>>Extended eNB ID�
M�
�
BIT STRING (SIZE(21))�
Equal to the 21 leftmost bits of the Cell Identity IE contained in the E-UTRAN CGI IE of each cell served by the eNB.�
�









6.2.2 Fixed extension of Cell bits


This solution is to reduce he eNB ID by a fixed number of bits (e.g.1 or 2 bits), enabling the maximum supported cells to be 512 or 1024 accordingly. The eNB ID is introduced as an extendable choice IE, which is using 18 bits extension as an example. 


IE/Group Name�
Presence�
Range�
IE type and reference�
Semantics description�
�
CHOICE eNB ID�
M�
�
�
�
�
>Macro eNB ID�
�
�
�
�
�
>>Macro eNB ID�
M�
�
BIT STRING (SIZE(20))�
Equal to the 20 leftmost bits of the Cell Identity IE contained in the E-UTRAN CGI IE of each cell served by the eNB.�
�
>Home eNB ID�
�
�
�
�
�
>>Home eNB ID�
M�
�
BIT STRING (SIZE(28))�
Equal to the Cell Identity IE contained in the E-UTRAN CGI IE of the cell served by the eNB.�
�
>Extended short eNB ID�
�
�
�
�
�
>>Extended short eNB ID�
M�
�
BIT STRING (SIZE(18))�
Equal to the 18 leftmost bits of the Cell Identity IE contained in the E-UTRAN CGI IE of each cell served by the eNB.�
�
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