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1
Introduction
A list of Served GUMMEIs has been introduced recently in the S1 SETUP RESPONSE message, when other messages already existed. This has some side-effects described below that need to be corrected.
2
Served PLMNs and Served GUMMEIs issue
2.1
Duplication of List of PLMNs 
In the S1 SETUP RESPONSE, two lists of PLMNs are provided i.e. a first one as such, and a second one embedded in the served GUMMEIs list. This creates two problems:

- question: can the list of GUMMEIs contain GUMMEIs which have different PLMNs ?

- if yes, an ambiguity: should the list of served PLMNs be reflected in the list of served GUMMEIs (redundancy) and what if there is a discrepancy between the two PLMN lists provided ?
- if yes, a very long list of Served GUMMEIs is also to be sent if each MMEC is to be associated to each and every served PLMN.
2.2
Solution
The problem arose when one added a list of GUMMEIs in the S1 SETUP RESPONSE instead of one GUMMEI.
This was originally to reflect the mapping of UTRAN/GERAN into LTE. However according to 23.003 the PLMN is mapped identically:

E‑UTRAN <MCC>



maps to GERAN/UTRAN <MCC>

E‑UTRAN <MNC>



maps to GERAN/UTRAN <MNC>

Therefore the PLMN used in the GUMMEI is not affected by the mapping, it remains unique and should not be confused with the served PLMNs. It is supposed to be the PLMN of the operator owning the node and should be unique for identification purposes. In case of sharing, the list of served PLMNs is there to indicate the sharing partners.

It is therefore first proposed to clearly separate the two concepts as follows:

9.1.8.5
S1 SETUP RESPONSE

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

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

	Message Type
	M
	
	9.2.1.1
	
	YES
	reject

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

	Served PLMNs
	
	1..<maxnoofPLMNsPer MME>
	
	
	GLOBAL
	ignore

	 >PLMN Identity
	M
	
	9.2.3.8
	
	-
	

	MME PLMN
	M
	
	OCTET STRING (3)
	
	YES
	ignore

	Served MMEIs
	
	1..<maxnoofMMECs>
	
	
	GLOBAL
	ignore

	 >MMEI
	M
	
	
	
	-
	-

	Relative MME Capacity
	M
	
	9.2.3.17
	
	YES
	ignore

	Criticality Diagnostics
	O
	
	9.2.1.21
	
	YES
	ignore


	Range bound
	Explanation

	maxnoofPLMNsPer MME
	Maximum no. of PLMNs per MME. Value is FFS.

	maxnoofMMECs
	Maximum no. of GUMMEI per MME. Value is FFS.


3
Served GUMMEIs issue in combined nodes scenario
3.1
List of GUMMEIs in combined nodes scenario
In the case of a combined node, the mobile may provide a RegisteredGUMMEI where:

· the MMEC contains the 8 most significants bits of the NRI,

·  the GroupID contains one of the LAC of the pool area served by the SGSN

The pool area is then defined by a list of LACs. The SGSN in this pool area by one or several NRI(s) mapped to one or several MMEC(s). 

The current coding is thus confusing and inappropriate (too long). One reason is that the same value of NRI (mapped MMEC) must be repeated for all the LACs (mapped GroupIDs) applicable to the pool area.

3.2
Solution

The shortest and appropriate coding in the S1 SETUP RESPONSE is as follows:

9.1.8.5
S1 SETUP RESPONSE

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

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

	Message Type
	M
	
	9.2.1.1
	
	YES
	reject

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

	Served PLMNs
	
	1..<maxnoofPLMNsPer MME>
	
	
	GLOBAL
	ignore

	 >PLMN Identity
	M
	
	9.2.3.8
	
	-
	

	MME PLMN
	M
	
	OCTET STRING(3)
	
	YES
	ignore

	Served MMEIs
	
	1..<maxnoofRATss>
	
	
	GLOBAL
	ignore

	 >Served GroupIDs
	
	1..<maxnoofGroupIDs>
	
	
	GLOBAL
	ignore

	   >>MME GroupIDC
	M
	
	
OCTET STRING (2)
	
	-
	-

	 >Served MMECs
	
	1..<maxnoofMMECss>
	
	
	GLOBAL
	ignore

	   >>MMEC
	M
	
	9.2.3.12
	
	-
	-

	Relative MME Capacity
	M
	
	9.2.3.17
	
	YES
	ignore

	Criticality Diagnostics
	O
	
	9.2.1.21
	
	YES
	ignore


	Range bound
	Explanation

	maxnoofPLMNsPer MME
	Maximum no. of PLMNs per MME. Value is FFS.

	maxnoofGUMMEIs
	Maximum no. of GUMMEI per MME. Value is FFS.


3.3
Comparison between the two encodings – example with 10 LACs
An example of comparison of the two encodings taking a pool area of 10 LACs and 5 codes (MMEC/NRI) allocated per node in a pool is given below:
PLMN 3

fromLTE

(Goup1),( MMEC 10, 11, 12, 13, 14)
fromUMTS

(LAC1, LAC2, LAC3, LAC4, LAC5, LAC6, LAC7, LAC8, LAC9) (MMEC  20, 21, 22, 23, 24)
Instead of :
fromLTE

(PLMN 3, Group1, MMEC10), (PLMN 3, Group1, MMEC11), (PLMN 3, Group1, MMEC12), (PLMN 3, Group1, MMEC13), (PLMN 3, Group1, MMEC14), 
fromUMTS

(PLMN 3, LAC1, MMEC20), (PLMN 3, LAC2, MMEC20), (PLMN 3, LAC3, MMEC20), (PLMN 3, LAC4, MMEC20), (PLMN 3, LAC5, MMEC20), (PLMN 3, LAC6, MMEC20), (PLMN 3, LAC7, MMEC20), (PLMN 3, LAC8, MMEC20), (PLMN 3, LAC9, MMEC20), (PLMN 3, LAC1, MMEC21), (PLMN 3, LAC2, MMEC21), (PLMN 3, LAC3, MMEC21), (PLMN 3, LAC4, MMEC21), (PLMN 3, LAC5, MMEC21), (PLMN 3, LAC6, MMEC21), (PLMN 3, LAC7, MMEC21), (PLMN 3, LAC8, MMEC21), (PLMN 3, LAC9, MMEC21), (PLMN 3, LAC1, MMEC22), (PLMN 3, LAC2, MMEC22), (PLMN 3, LAC3, MMEC22), (PLMN 3, LAC4, MMEC22), (PLMN 3, LAC5, MMEC22), (PLMN 3, LAC6, MMEC22), (PLMN 3, LAC7, MMEC22), (PLMN 3, LAC8, MMEC22), (PLMN 3, LAC9, MMEC22), (PLMN 3, LAC1, MMEC23), (PLMN 3, LAC2, MMEC23), (PLMN 3, LAC3, MMEC23), (PLMN 3, LAC4, MMEC23), (PLMN 3, LAC5, MMEC23), (PLMN 3, LAC6, MMEC23), (PLMN 3, LAC7, MMEC23), (PLMN 3, LAC8, MMEC23), (PLMN 3, LAC9, MMEC23), (PLMN 3, LAC1, MMEC24), (PLMN 3, LAC2, MMEC24), (PLMN 3, LAC3, MMEC24), (PLMN 3, LAC4, MMEC24), (PLMN 3, LAC5, MMEC24), (PLMN 3, LAC6, MMEC24), (PLMN 3, LAC7, MMEC24), (PLMN 3, LAC8, MMEC24), (PLMN 3, LAC9, MMEC24).
4
X2 Handover GUMMEI issue

The problem highlighted in this section comes from the fact that a GUMMEI uniquely identifies an MME node but still an MME node can have several MMECs potentially allocated and therefore several GUMMEIs.

However, in the X2 HANDOVER REQUEST message, only one “old” GUMMEI must be provided from source eNB to target eNB as shown below:
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.13
	
	YES
	reject

	Old eNB UE X2AP ID
	M
	
	eNB UE X2AP ID

9.2.24
	Allocated at the source eNB


	YES
	reject

	Cause
	M
	
	9.2.6
	
	YES
	ignore

	Target Cell ID
	M
	
	ECGI 

9.2.14
	
	YES
	reject

	GUMMEI
	M
	
	9.2.16
	
	YES
	reject

	UE Context Information
	
	1
	
	
	YES
	reject

	> MME UE S1AP ID
	M
	
	INTEGER (0..232 -1)
	MME UE S1AP ID allocated at the MME


	–
	–

	> UE Security Capabilities
	M
	
	9.2.29
	
	–
	–


Which GUMMEI to include ?
4.1
Scenario 1: UE from idle 3g - combined node
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From the mapping earlier received in S1 SETUP RESPONSE, the eNB can determine the MME node uniquely. It can also determine the corresponding unique Group ID. However if this MME has several MME Codes allocated, the MME needs to indicate which one it has selected for this UE in the INITIAL CONTEXT SETUP to make it available for the subsequent X2 HO REQUEST message.
4.2
Scenario 2: UE from connected 3g
In this scenario the UE is received in the target eNB via a HANDOVER REQUEST message without associated GUMMEI. An X2 handover can follow right after as shown below:


[image: image2.emf] 
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The MME needs also to indicate which MMEC has been selected for this UE in the S1 HANDOVER REQUEST message in order to make it available for the subsequent X2 HO REQUEST message.
5
Conclusion
This paper highlights three problems introduced by the list of GUMMEIs.

· The first one related to the list of served PLMNs  and the second one related to the combined node scenario can be solved by a better encoding of the S1 SETUP RESPONSE which is provided in the CR in Tdoc R3-090092.

· The third one related to the X2 Handover procedure can be solved by adding the GUMMEI into the INITIAL CONTEXT SETUP and the S1 HANDOVER REQUEST messages as presented in the CR in Tdoc R3-090091.

It is proposed to discuss these three problems and agree on the solutions and on the two corresponding CRs proposed in this paper.
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