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1 Introduction

CT1 in R3-083596 has laisied about the encoding of the CSG ID and the impact it has on the eNB encoding

A first consequence is the modification of the E-CGI which is straightforward as follows:

1.1.1.1 9.2.1.38
E-UTRAN CGI

This element is used to globally identify a cell (see [2]).

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

	PLMN Identity
	M
	
	9.2.3.8
	

	CSG Indication
	M
	
	9.2.1.x
	When the CSG indication is set to “CSG”, the 7 leftmost bits of the Cell Identity correspond to the Group ID to which the cell belongs to.

	Cell Identity
	M
	
	BIT STRING (28)
	The leftmost bits of the Cell Identity correspond to the eNB ID (defined in section 9.2.1.37).


However the problem to solve is the impact on the eNB-ID encoding. Indeed, CT1 encodes the CSG ID in the first bits of the E-CGI. This CSG-ID can be of four possible length 27 bits, 24 bits, 20 bits or 14 bits (large enterprise). However our eNB-ID is also encoded as the first 20 bits which interacts with the CT1 definition.

In this paper, we assume that we want to allow also macro eNB to support CSG (and not only home eNB) and we therefore look at a solution to solve this conflict.

2 Description
If we except the home eNB case which is straightforward, the problem to solve is the macro eNB which is currently 20 bits long.
For this we have three possible length of CSG ID: 24, 20 or 14 bits depending on the enterprise size:


[image: image1]
Figure 5: Interpretation of CI for CSG type ‘Small Enterprise’
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Figure 5: Interpretation of CI for CSG type ‘Medium Enterprise’


[image: image3]
Figure 6: Interpretation of CI for CSG type ‘Large Enterprise’

It is assumed that one enterprise may need to expand over several sites and therefore expand over several eNBs. There are therefore two possible solutions:
First solution: one unique CSG ID per enterprise and variable eNB-ID length
If we want to keep one unique CSG ID per enterprise, 
this means that it should be possible to have 2 eNBs having the same CSG Id. This is obviously not possible for small and medium enterprises with a fixed eNB id encoding made of 20 bits.
Therefore we need in this solution to define various types of eNB-IDs: one for small enterprise that would be longer than 25 bits, one for medium enterprise that would be longer than 21 bits.
However this solution changes the current coding of the eNB ID which has fixed length of 20 bits and also requires that this variable length is also broadcast for the ANRF.
Indeed, one basic principle of ANRF is to be capable to derive the eNB ID from the E-CGI read by the UE on the target cell. If the length of the eNB ID becomes variable, then it becomes required than the UE also read over SIB1 in addition to the E-CGI the length of eNB ID that is applicable.
The UE would also need to report this length to the serving eNB in addition to the E-CGI.

It is believed that the impact of this solution on the ANRF and on RAN2 is not desirable.

Second solution: Multiple CSG IDs per enterprise and eNB ID kept unchanged with current fixed length (20 bits)
If we allow that an enterprise is allocated multiple CSG ID then the problem is solved.

· for large enterprise, CSG ID is only 14 bits so we can have multiple eNBs even with a unique CSG ID,

· for medium enterprise, there will be as many CSG IDs allocated as eNBs required. However these enterprises have only maximum 256 cells so it is not expected that too many eNB IDs (and therefore CSG IDs) are required,

· for small enterprises, same as medium enterprises but with only 16 cells, it is not expected that many eNB IDs (and therefore CSG IDs) are required.

Therefore, this second solution consumes a little bit of CSG IDs but is felt acceptable.

It works with the UE because a UE can be assigned a list of CSG IDs (more than one) and therefore the employee of the enterprise will have a UE assigned with multiple CSG IDs if needed.

It allows to keep the existing and simple coding of the Global eNB ID unchanged, and most of all, it allows to continue to derive the Global eNB ID from the E-CGI very easily. It has no impact on ANRF, SIB1, RRC and RAN2

3 Conclusion

It is proposed to adopt solution 2 as described above for the coding of the Global eNB ID.

It allows to keep the existing and simple coding of the Global eNB ID unchanged, and most of all, it allows to continue to derive the Global eNB ID from the E-CGI very easily. It has no impact on ANRF, SIB1, RRC and RAN2

The only addition needed on the S1AP protocol is to add in the S1 Setup Request the list of CSG IDs.

Indeed, for small enterprises, we could have a building covered by an eNB which serves multiple small enterprises. In this case, the eNB serves multiple CSG IDs and they need to be given to the MME to facilitate the paging. 
If these conclusions are shared by RAN3, it is proposed to agree to the following draft CR here-below in annex. (asn1 will e completed once agreed).
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9.1.8.4
S1 SETUP REQUEST

This message is sent by the eNB to transfer information for a TNL association.  

Direction: eNB ( MME
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.1.1
	
	YES
	reject

	Global eNB ID
	M
	
	9.2.1.37
	
	YES
	reject

	CSG ID List
	O
	1 to maxnoofCSGs
	
	
	YES
	ignore

	  > CSG ID
	M
	
	INTEGER (1.. 224-1)
	
	YES
	ignore

	eNB Name
	M
	
	OCTET STRING
	FSS if IE is optional
	YES
	ignore

	Supported TAs
	
	1..<maxnoofTACs>
	
	Supported  TAs in the eNB
	GLOBAL
	reject

	>TAC
	M
	
	9.2.3.7


	Broadcast TAC
	-
	

	>Broadcast PLMNs
	
	1..<maxnoofBPLMNs>
	
	Broadcast PLMNs 
	-
	

	 >>PLMN Identity
	M
	
	9.2.3.8
	
	-
	


	Range bound
	Explanation

	maxnoofTACs
	Maximum no. of TACs. Value is FFS.


	Range bound
	Explanation

	maxnoofBPLMNs
	Maximum no. of Broadcasted PLMNs. Value is FFS.


9.2.1.37
Global eNB ID

This element is used to globally identify an eNB (see [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
	
	
	BIT STRING (20)
	Equal to the 20 leftmost bits of the Cell Identity IE contained in the E-UTRAN CGI IE (see section 9.2.1.38) of each cell served by the eNB

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


9.2.1.38
E-UTRAN CGI

This element is used to globally identify a cell (see [2]).

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

	PLMN Identity
	M
	
	9.2.3.8
	

	CSG Indicator
	M
	
	BOOLEAN
	TRUE means that the cell is a CSG cell configured to be a restricted E-UTRAN cell

FALSE means that the cell is a not a CSG cell or a CSG cell configured to be a unrestricted E-UTRAN cell. 

	Cell Identity
	M
	
	BIT STRING (28)
	The leftmost bits of the Cell Identity correspond to the eNB ID (defined in section 9.2.1.37).


NUCI = Network Unique Cell Identity 





NUCI = 29 bits





CSG Ind (1 bit)





LCI = 4 bits





CSG id  = 24 bits (GI [119 to 121] + 17 MSB of CBI)





CI = 28 bits





Cell Broadcast Id (21bits)





Group Id (7 bits)





Group Id (7 bits)





Cell Broadcast Id (21bits)





CI = 28 bits





CSG id  = 20 bits (GI [122 to 124] + 13 MSB of CBI)





LCI = 8 bits





CSG Ind (1 bit)





NUCI = 29 bits





NUCI = Network Unique Cell Identity 





Group Id (7 bits)





Cell Broadcast Id (21bits)





CI = 28 bits





CSG id  = 14 bits (GI [125 to 127] + 7 MSB of CBI)





LCI = 14 bits





CSG Ind (1 bit)





NUCI = 29 bits





NUCI = Network Unique Cell Identity 
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