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1. Introduction
During RAN3#59 meeting, LTE-cell- and eNB-identification were dicussed intensively without conclusion. This contribution discusses the EPS identities used in LTE based on response LS from CT1[1] and RAN2[2]. 
2. Discussion

2.1 Cell global ID discussed in RAN2
RAN2 assumes that PLMN identity will be part of the CGI. It is open whether TAC should be part of CGI or not. RAN2 has discussed some alternatives on E-UTRAN cell global identifier (CGI) to be broadcasted on the BCCH.
A couple of proposals have been on the table in RAN2:

a) CGI = PLMN + CI

For this alternative, CI would probably need to be at least 28 bits long.

b) CGI = PLMN + eNB ID + CI

In this case eNB ID + CI would probably need to be at least 28 bits and possibly it requires having flexible eNB ID length to cater for CSG cells.

Note that format for CSG ID has not yet been agreed but according to operator requirements ID of at least 27 bits would be required. It is assumed that the eNB ID of home eNBs needs to be of this size as well.

For both choices above, CSG identity would have to be defined separately.

c) CGI = PLMN + TAC + CI

An estimated minimum size of the TAC is 16 bits; based on that LAC is 16 bits. In this case, CI could then be set to e.g. 16 - 28 bits.
2.2 Comparision
The definition of CGI is much more RAN2 issue. While the information needs to be broadcast in BCCH is similar for the three solutions. Any of three solutions is acceptable for RAN2. Here, the methods are analyzed from RAN3 point of view.
	
	a) CGI = PLMN + CI
	b) CGI = PLMN + eNB ID + CI
	c) CGI = PLMN + TAC + CI
	Comparision

	Information broadcast in BCCH
	28 bit                   
	eNB (e.g. 16 bit) + CI
	16-28 bit
	Similar

	S1/X2
	28 bit CI need to be transmitted over X2 interface
	Less bit need to be transmitted in X2;

From CGI, eNB ID can be got over S1/X2
	TAC+CI (32-44 bit) is included in the container and X2 interface 
	b)

	H(e)NB
	CI = CSG ID + eNB iD + tailor bit
	eNB id should be flexible for HeNB case
(eNB id + CI) total can be CSG ID + short HeNB ID + tailor

	TAC can be flexible for HeNB case.
If CI is 28bit, the same usage with a) and b).

If CI 16 bit, 

32bit = TAC (=CSG ID = 28bit) + short HeNB ID + tailor 

	a) and b) are same.

For c), if CI is 28bit. No difference with a) and b).

If CI is 16bit, a little advantage than a) and b).

So almost the same for the three solutions.

	CT1 requirement
1) On the size of eNodeB and LTE cell ID, it was remarked that an earlier estimation in CT1 for the maximum number of Home eNodeBs in a network was of the order of 2^28.
2) AS layer and NAS layer Id definition can be independatn
	Independent definition of AS and NAS
	Independent definition of AS and NAS


	Dependent definition of AS and NAS


	a) and b)



From above analysis, we can see solution b) is the best one from RAN3 and CT1 point of view. And this solution is more inline with the mechanism used in UMTS. We have long discussion on this issue and have got concerns from RAN2 and CT1. RAN3 should have our own conclusion on the identities used over S1 and X2. Soluton b) is a good way forward based on all the discussion.
2.3 Effect to RAN3 specification
(1) eNB ID

Considering the usage of home eNB, the maximum number of Home eNBs in a network is of the order of 2^28. Based on solution 2 above, flexible eNB ID can be used for home eNB. Only considering macor eNB case, 16bit is enough.

Proposal: INTEGER (0..65535) i.e. 16bits
 (2) Target eNB-ID

Intra LTE mobility may handover a UE to a different PLMN, it is reasonable to include the TAI.
Proposal:  TAI + eNB-ID 
(3) Source eNB-ID
Proposal: TAI + eNB-ID 
(4) Cell Identity
The Cell identifier (C-Id) is used to uniquely identify a cell within an eNB. The Cell-Id is used to identify a cell in EUTRAN X2 interface.
Proposal: INTEGER (0..65535) i.e. 16bits
3. Conclusion

It is proposed to discuss and agree above identity definition in RAN3. If we can have an agreement, Samsung volunteer to provide the corresponding CRs.
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