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1
Introduction
This document treats the long lasting topic on node and cell identification within E-UTRAN. It bases the discussion on the LS reply from CT1 in R3-081030.

2
Discussion
2.1
Start with the CT1 LS on LS on LTE-cell- and eNB-identification
In R3-081030, CT1 confirms the view that E-UTRAN identifiers shall be independent from the Tracking Area Identifier.

2.1.1
Relation to TAI

With this understanding it is assumed that the globally signification eNB Identification and the E-UTRAN Cell identification will consist of the PLMN Id and the respective eNB / LTE Cell Id.

2.1.2
Relation between eNB Id  and LTE Cell Id

The LS states that With regard to this alternative it was commented that independent identifiers would provide the advantage to allow a geographically fixed allocation of an LTE cell ID to a certain cell.

Topic 1: basic aspects of reconfiguration of eNB’s serving MME-pool 

The statement in the LS is to be understood as a network-level requirement that re-configuration of eNBs wrt its serving MME-pool should be possible without big effort while maintaining the the possiblity to have a fixed relation between LTE Cell Ids and their geographical location.

If the eNB Id is contained in the LTE Cell Id, re-configuration of eNBs to a different MME-pool should only require the RAN O&M to configure different TNL addresses for the eNB so that it is able to contact the new MME pool at S1 interface Setup. This effort needs to be spent regardless of the eNB Id definition/design. 

A table of eNBs to reflect the eNB-Id <> TNL association will have to built up in the MME(s) anyhow for paging and mobility reasons, but this is again independent from the eNB Id design.

In order to avoid unnecessary definitions of identifications, it is proposed to define parts of the LTE Cell Id as the eNB Id, as done for UTRAN. 

Topic 2: HO aspects of reconfiguration of eNB’s serving MME-pool 

Another question can be raised as follows:

Via which target identification can the neighbouring pool be found / configured in the most efficient way for the typical case of an S1 HO - covering also the case that the MME-pool, serving the target eNB may change from time to time due to network re-configuration.
possible answer:
the CT1 LS highlights an example where eNB-identifiers may point in an operator specific way to the serving pool, therefore the request of independence between Cell Id and eNB id.

another answer:

-
normally, for radio operation (interference control, load control) there should be an X2 interface available, even if no X2 HOs are performed via this X2. so if there is a senseful neighbouring cell configured as target, X2 should exist.
-
if this X2 connection exists, the S1 connectivity, i.e. the MME –pool that serves the eNB should be exchanged via this X2 at X2 setup (this is another discussion thread actually, but we see the advantage of having this exchange right now).
-
Routing HO messages in the CN based on eNB/cell Ids should be minimised as much as possible, especially for the inter-MME case. 
-
the MME-pool connectivity, i.e. the respective pool-identifiers should be available at the eNBs from the S1 setup procedure.
-
so, when the eNB issues an S1 HO Required and provides the pool-identifier of the (neighbouring) MME-pool that serves the target eNB within that message, the effort in the CN to connect to the target-pool should be manageable (DNS provides TNL address on MME-pool id request, I guess some MME load balancing function should be involved as well) 
(
this scheme should now cover quite nicely the case where eNBs are "re-located" from one serving MME-pool to another one in case the operator re-configures his network. 
By providing serving MME related configured data of the handover target as received via X2 setup, the configuration effort in the CN can be minimised to configuring MME-pool neighbours.
Size of eNB Id and LTE Cell Id

Requirements for SA1, emphasised in the LS, lead to a LTE Cell Id of 28bits length.

For the eNB Id, a minimum length of 16bits can be assumed (value taken from the RNC-Id extension changes in Rel-7, which corresponds to similar macro network deployment scenarios), single cell deployment scenarios would lead to the eNB Id of equal length as the LTE Cell Id.

Consequences for the TAI definition for non-CSG deployment

Although not in the RAN3 domain, there should not be any reason to have a TAI definitions which is different from the definition of the Location Area in 3G.

2.2
Concept Summary

2.2.1
LTE Cell Id

The LTE Cell Id is of 28bits length, together with an PLMN Id, it becomes globally unique.

The LTE Cell Id needs to be provided to the MME at UE dedicated S1 connection setup.

For Handover purposes where LTE is the target RAT, the LTE Cell Id needs to be signalled for the target cell identification to the target eNB. 

2.2.2
eNB Id

The eNB Id is contained in the LTE Cell Id at is of variable length (minimum length: 16bits, maximum length: 28bits)

S1: 

The eNB Id is signalled to the MME during the S1 Setup procedure. The MME stores the eNB Id together with the TNL address from which it receives the S1 SETUP REQUEST messages and the related signalled TAI(s) for

-
paging (mapping of TAI <> TNL address of eNBs serving the TAI(s) the UE is registered)

-
mobility (received target eNB Id <> TNL address for “requesting” HO messages necessary)

-
S1 management  reasons (MME needs to memorise TNL addressing for existing UE contexts and contexts referring to eNB-MME connection, but this is common sense).

X2: 

The eNB Id is signalled to neighbouring eNBs during the X2 Setup procedure. The receiving eNB stores the eNB Id together with LTE Cell Ids and the TNL address from which it receives the X2 SETUP REQUEST message for 

-
mobility and measurement exchange (mapping of LTE Cell Id <> TNL address of eNBs serving the cells)

-
X2 management (common sense as for S1)common procedures). 

2.2.3
target identification for HO

It is proposed to use the Global eNB Id as target identification for HO purposes, visible and used at E-UTRAN and EPC side for routing between the involved nodes, and the Global Cell Id for target cell identification within in the respective transparent containers (transparent to the EPC).

3
Proposal
It is proposed to agree on the proposal outlined in chapter 2 and to liaise with RAN2, CT1, CT4 and SA2 on the result of the discussions.

Further it is proposed to discuss the outline specification impact in chapter 4.

4
Specification Impact

4.1
TS 36.300

8.2
Network entity related Identities

The following identities are used in E-UTRAN for identifying a specific network entity:

a)
MME identity:

- 
a UE in ECM-IDLE establishing an RRC connection has to provide a unique identification of its current MME to the eNB in order for the eNB to fetch the UE context from the MME;

-
Within the S-TMSI, one field contains the identifier of the MME that allocated the S-TMSI. The identifier of MME is needed to ensure that the S-TMSI remains unique in a tracking area shared by multiple MMEs.

b)
E-UTRAN cell identity:





-
This is the identity used to identify cells within E-UTRAN. Together with the PLMN Id it is globally unique. 
c)
eNB Id

-
This is the identity used to identify eNBs within E-UTRAN. Together with the PLMN Id it is globally unique. The eNB Id is contained within the E-UTRAN Cell Id and is of variable lengths. The eNB Id is not signalled on the Uu interface.
d)
Tracking Area identity (TAI):

-
This is the identity used to identify tracking areas. The Tracking Area Identity is constructed from the MCC (Mobile Country Code), MNC (Mobile Network Code) and TAC (Tracking Area Code).

The following identities are broadcast in every E-UTRAN cell:

a)
Cell identity:

-
Uniquely identifying the cell in the area (28 bits).

b)
Tracking Area identity:

-
Tracking Area this cell belongs to.

c)
One or more PLMNs:

-
PLMN (s) for which this cell is providing radio access.

4.2
TS 36.413

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

	eNB Global ID
	M
	
	9.2.1.x
	
	YES
	reject

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

	Supported TAIs
	
	1..<maxnoofTAIs>
	
	Supported  TAIs in the eNB
	GLOBAL
	reject

	>TAI
	M
	
	9.2.3.7
	
	-
	

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

	 >>PLMN Identity
	M
	
	OCTET STRING (SIZE (3))
	
	-
	


9.2.1.6
Target ID

The Target ID IE identifies the target for the handover. The target ID may be e.g. the target eNB-ID (for intra SAE/LTE), the RNC-ID (for SAE/LTE-UMTS handover) or the Cell Global ID of the handover target (in case of SAE/LTE to GERAN A/Gb mode handover).

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

	Choice Target ID
	
	
	
	
	-
	

	>Target eNB-ID
	
	
	eNB Global ID 9.2.1.x
	
	
	

	>Target RNC-ID
	
	
	
	
	-
	

	>>LAI
	M
	
	9.2.3.1
	
	-
	

	>>RAC
	O
	
	9.2.3.2
	
	-
	

	>>RNC-ID
	M
	
	INTEGER (0..4095)
	If the Extended RNC-ID IE is included in the Target ID IE, the RNC-ID IE shall be ignored.
	-
	

	>>Extended RNC-ID
	O
	
	9.2.1.14
	The Extended RNC-ID IE shall be used if the RNC identity has a value larger than 4095.
	YES
	reject

	>CGI
	
	
	
	
	-
	

	>> PLMN identity
	M
	
	OCTET STRING (SIZE (3))
	- digits 0 to 9, encoded 0000 to 1001,

- 1111 used as filler digit,

two digits per octet,

- bits 4 to 1 of octet n encoding digit 2n-1

- bits 8 to 5 of octet n encoding digit 2n

-The PLMN identity consists of 3 digits from MCC followed by either 
-a filler digit plus 2 digits from MNC (in case of 2 digit MNC) or 
-3 digits from MNC (in case of a 3 digit MNC).
	-
	

	>> LAC
	M
	
	OCTET STRING (2)
	0000 and FFFE not allowed.
	-
	

	>>CI
	M
	
	OCTET STRING (2)
	
	-
	

	>>RAC
	O
	
	9.2.3.2
	
	YES
	ignore


9.2.1.22
Handover Restriction List 
This IE defines area roaming or access restrictions for handover. If the eNB receives the Handover Restriction List, it shall overwrite previously received restriction information.

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

	Equivalent PLMNs
	
	0..<maxnoofEPLMNs>
	
	Allowed PLMNs together with Serving PLMN.

This list corresponds to the list of “equivalent PLMNs” as defined in [TS 24.008].

	>PLMN Identity
	M
	
	9.2.3.8
	

	Forbidden TAs
	
	0..<maxnoofEPLMNsPlusOne>
	
	intra LTE roaming restrictions

	>PLMN Identity
	M
	
	9.2.3.8
	

	>Forbidden TAIs
	
	1..<maxnoofForbTAIs>
	
	

	>>TAI
	M
	
	9.2.3.7
	

	Forbidden LAs
	
	0..<maxnoofEPLMNsPlusOne>
	
	inter-3GPP RAT roaming restrictions

	>PLMN Identity
	M
	
	9.2.3.8
	

	>Forbidden LACs
	
	1..<maxnoofForbLACs>
	
	

	>>LAC
	M
	
	OCTET STRING(2)
	

	Forbidden inter RATs
	O
	
	ENUMERATED(ALL, GERAN, UTRAN, …)
	inter-3GPP RAT access restrictions


	Range bound
	Explanation

	maxnoofEPLMNs
	Maximum no. of equivalent PLMN Ids. Value is 15.

	maxnooffEPLMNsPlusOne
	Maximum no. of equivalent PLMN Ids plus one. Value is 16.

	maxnoofforbiddenTAIs
	Maximum no. of forbidden Tracking Area Identities. Value is 256.

	maxnoofforbiddenLACs
	Maximum no. of forbidden Location Area Codes. Value is 256.


9.2.3.7
TAI

This element is used to uniquely identify a Tracking Area.

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

	PLMN identity
	M
	
	OCTET STRING (SIZE (3))
	- digits 0 to 9, encoded 0000 to 1001,

- 1111 used as filler digit,

two digits per octet,

- bits 4 to 1 of octet n encoding digit 2n-1

- bits 8 to 5 of octet n encoding digit 2n

-The PLMN identity consists of 3 digits from MCC followed by either 
-a filler digit plus 2 digits from MNC (in case of 2 digit MNC) or 
-3 digits from MNC (in case of a 3 digit MNC).

	TAC
	M
	
	OCTET STRING (2)
	


9.2.1.x
eNB Global ID

The eNB Global ID IE uniquely identifies a eNB.

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

	PLMN identity
	M
	
	OCTET STRING (SIZE (3))
	- digits 0 to 9, encoded 0000 to 1001,

- 1111 used as filler digit,

two digits per octet,

- bits 4 to 1 of octet n encoding digit 2n-1

- bits 8 to 5 of octet n encoding digit 2n

-The PLMN identity consists of 3 digits from MCC followed by either 
-a filler digit plus 2 digits from MNC (in case of 2 digit MNC) or 
-3 digits from MNC (in case of a 3 digit MNC).
	
	

	eNB ID
	M
	
	BIT STRING (SIZE (16..28))
	
	
	


4.3
TS 36.423

9.1.2.3
X2 SETUP REQUEST

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

Direction: eNB ( eNB.

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

	Message Type
	M
	
	9.2.15
	
	YES
	reject

	eNB Global ID
	M
	
	9.2.2.x
	
	YES
	reject

	Served Cells
	
	1 to maxnoofCellineNB
	
	This is all the eNB cells 
	YES
	reject

	    >Served Cell information
	M
	
	9.2.10
	
	–
	–


9.2.4
Last Visited Cell Information

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

	Global Cell ID
	M
	
	9.2.y
	
	
	

	Cell type
	M
	
	ENUMERATED(macro, micro, pico, femto)
	
	
	

	Time UE stayed in cell
	O
	
	INTEGER
	In seconds
	
	



9.2.5
Handover Restriction list 
This IE defines area roaming or access restrictions for handover. If the eNB receives the Handover Restriction List, it shall overwrite previously received restriction information.

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

	Equivalent PLMNs
	
	0..<maxnoofEPLMNs>
	
	Allowed PLMNs together with Serving PLMN.

This list corresponds to the list of “equivalent PLMNs” as defined in [TS 24.008].
	
	

	>PLMN Identity
	M
	
	9.2.6
	
	
	

	Forbidden TAs
	
	0..<maxnoofEPLMNsPlusOne>
	
	intra E-UTRAN roaming restrictions
	
	

	>PLMN Identity
	M
	
	9.2.6
	
	
	

	>Forbidden TAIs
	
	1..<maxnoofForbTAIs>
	
	
	
	

	>>TAI
	M
	
	9.2.z
	
	
	

	Forbidden LAs
	
	0..<maxnoofEPLMNsPlusOne>
	
	inter-3GPP RAT roaming restrictions
	
	

	>PLMN Identity
	M
	
	9.2.6
	
	
	

	>Forbidden LACs
	
	1..<maxnoofForbLACs>
	
	
	
	

	>>LAC
	M
	
	OCTET STRING(2)
	
	
	

	Forbidden inter RATs
	O
	
	ENUMERATED(ALL, GERAN, UTRAN, …)
	inter-3GPP RAT access restrictions
	
	


	Range bound
	Explanation

	maxnoofEPLMNs
	Maximum no. of equivalent PLMN Ids. Value is 15.

	maxnooffEPLMNsPlusOne
	Maximum no. of equivalent PLMN Ids plus one. Value is 16.

	maxnoofforbiddenTAIs
	Maximum no. of forbidden Tracking Area Identities. Value is 256.

	maxnoofforbiddenLACs
	Maximum no. of forbidden Location Area Codes. Value is 256.


9.2.10
Served Cell Information

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

	 PhyCID
	M
	
	OCTET STRING
	Physical Cell ID
	-
	

	Cell ID
	M
	
	9.2.2.y
	
	-
	

	TAI
	M
	
	9.2.z
	Tracking Area Identity
	-
	

	Broadcast PLMNs
	
	1..<maxnoofBPLMNs>
	
	Broadcast PLMNs 
	-
	

	>PLMN Identity
	M
	
	9.2.6
	
	-
	

	Frequency
	M
	
	OCTET STRING
	(Center frequency and/or frequency band)
	-
	


9.2.x
eNB Global ID

The eNB Global ID IE uniquely identifies an eNB.

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

	PLMN identity
	M
	
	OCTET STRING (SIZE (3))
	- digits 0 to 9, encoded 0000 to 1001,

- 1111 used as filler digit,

two digits per octet,

- bits 4 to 1 of octet n encoding digit 2n-1

- bits 8 to 5 of octet n encoding digit 2n

-The PLMN identity consists of 3 digits from MCC followed by either 
-a filler digit plus 2 digits from MNC (in case of 2 digit MNC) or 
-3 digits from MNC (in case of a 3 digit MNC).
	
	

	eNB ID
	M
	
	BIT STRING (SIZE (16..28))
	
	
	


9.2.y
Global Cell ID

The Global Cell ID IE uniquely identifies an E-UTRAN cell.

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

	PLMN identity
	M
	
	OCTET STRING (SIZE (3))
	- digits 0 to 9, encoded 0000 to 1001,

- 1111 used as filler digit,

two digits per octet,

- bits 4 to 1 of octet n encoding digit 2n-1

- bits 8 to 5 of octet n encoding digit 2n

-The PLMN identity consists of 3 digits from MCC followed by either 
-a filler digit plus 2 digits from MNC (in case of 2 digit MNC) or 
-3 digits from MNC (in case of a 3 digit MNC).
	
	

	Cell ID
	M
	
	BIT STRING (SIZE (28))
	
	
	


9.2.z
TAI

The eNB Global ID IE uniquely identifies a Tracking Area.

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

	PLMN identity
	M
	
	OCTET STRING (SIZE (3))
	- digits 0 to 9, encoded 0000 to 1001,

- 1111 used as filler digit,

two digits per octet,

- bits 4 to 1 of octet n encoding digit 2n-1

- bits 8 to 5 of octet n encoding digit 2n

-The PLMN identity consists of 3 digits from MCC followed by either 
-a filler digit plus 2 digits from MNC (in case of 2 digit MNC) or 
-3 digits from MNC (in case of a 3 digit MNC).
	
	

	TAC
	M
	
	OCTET STRING (SIZE (2))
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