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1   Introduction
In RAN#73, a new WI “Flexible eNB-ID and Cell-ID in E-UTRAN” [1] was agreed.  The work item will consist 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 mainly focus on the specification impacts on the selected solutions.
2   Discussion
2.1   Fixed extension of eNB ID solution (option 1 in TR 36.896)
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. The solution requires modification on different 3GPP specifications when moving the boundary in ECI so that eNB could use 20+N bits, while Cell ID uses 8-N bits.
	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 or 22))
	Equal to the 21 or 22 leftmost bits of the Cell Identity IE contained in the E-UTRAN CGI IE of each cell served by the eNB.


Impact on specification, existing features and procedures
· Specification and procedures: This solution has impact on S1AP, X2AP, M2AP, XwAP, LCSAP, SBC-AP,  gtp-C.  Assuming one IE (the Global eNB-ID) is changed per procedure.
· S1AP: S1 setup, Public Warning System functionality, S1 HO Required, eNB/MME Configuration Transfer
· X2AP: X2 setup, X2 Release, X2 Removal, X2AP Message Transfer
· M2AP: ENB CONFIGURATION UPDATE, M2 SETUP REQUEST

· XwAP: WT Setup

·  LCSAP: LCS-AP Connectionless Information
· SBC-AP: PWS Restart Indication
·  GTP-C: RIM, and inter-RAT handover procedure
Features:

· ANR:  Extra configuration is needed similar to open HeNB
2.2   Fixed extension of Cell bits (solution 2 in TR36.896)
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 or 19))
	Equal to the 18 or 19 leftmost bits of the Cell Identity IE contained in the E-UTRAN CGI IE of each cell served by the eNB.


Specification and procedures: This solution has impact on S1AP, X2AP, M2AP, XwAP, LCSAP, SBC-AP,  gtp-C.  Assuming one IE (the Global eNB-ID) is changed per procedure.
· S1AP: S1 setup, Public Warning System functionality, S1 HO Required, eNB/MME Configuration Transfer
· X2AP: X2 setup, X2 Release, X2 Removal, X2AP Message Transfer
· M2AP: ENB CONFIGURATION UPDATE, M2 SETUP REQUEST

· XwAP: WT Setup

·  LCSAP: LCS-AP Connectionless Information
· SBC-AP: PWS Restart Indication
·  GTP-C: RIM, and inter-RAT handover procedure
Features:

· ANR: Extra configuration is needed similar to open HeNB.
2.3   Proposed specification changes
From the analysis above, the specification impacts of the two solutions are similar, which just add one additional length choice of eNB ID, and changes are very similar. It is better to specify both solutions together as following. The changes are including S1AP, X2AP, XwAP, RANAP, M2AP. 

Note: using 21bits and 18bits extension as an example, the exact bit extension will be decided according to operator requirements.

	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.

	>Extended long eNB ID
	
	
	
	

	>>Extended long 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.


Proposal 1: It is proposed to agree to add two addition lengths for eNB IDs in S1AP, X2AP, M2AP, RANAP, XwAP. The exact length will be decided according to the operator requirements.
Regarding the impacts on ANR procedures, as indicated in the study phase, extra configuration in the eNB of the length of the eNB ID is necessary. There will be several ways to handle this e.g. using different PCIs for different length of the eNB IDs, or using different ECGI range for different length of eNB IDs. This is very similar case as open HeNB. Therefore a note in ANR description in stage to is proposed as following:

“NOTE:
The eNB may differentiate the length of Macro eNB ID by configurations, e.g. the PCI configuration or ECGI configuration.”
Proposal 2: It is proposed to add a note in stage to let the configuration resolve the length of eNB ID issue in ANR procedure. 

As analyzed in the study phase, the changes for eNB ID will also impact CN and GERAN related procedure in following specifications:

· LCSAP: LCS-AP Connectionless Information
· SBC-AP: PWS Restart Indication
·  GTP-C: RIM, and inter-RAT handover procedure
Proposal 3: It is proposed RAN3 to send a LS to related WGs (RAN6, CT4, SA2) to implement the new eNB ID choices.

3   Conclusion
Based on the discussion in this paper, we propose RAN3 to agree the following proposal:
Proposal 1: It is proposed to agree to add two addition lengths for eNB IDs in S1AP, X2AP, M2AP, RANAP, XwAP. The exact length will be decided according to the operator requirements.
Proposal 2: It is proposed to add a note in stage to let the configuration resolve the length of eNB ID issue in ANR procedure. 

Proposal 3: It is proposed RAN3 to send a LS to related WGs (RAN6, CT4, SA2) to implement the new eNB ID choices.
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