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This contribution describes and analyses a flexible configuration for reserving MME group IDs to solve the issue of a clash with deployed LACs.
1 Introduction

SA2 discussed the issue of clashes between currently defined MME group IDs and LAC values configured in networks in last meeting and concluded to further analyse and compare solution alternatives. This contribution provides a description and analysis of the solution by flexible configuration for reserving MME group IDs.
2 Discussion
2.1 Definition of solution
Defining the solution solving the problem A2 respective A1/B.

According to current specification (TS 29.274) the MME performs different context request handling depending on whether the old serving node is an MME or an SGSN. In addition the MME and the S4 SGSN differentiate old MME and old SGSN during DNS resolution of old serving nodes. The MME and the S4 SGSN use the knowledge that certain ranges are reserved for LACs and other for MME groups IDs to derive from the UE provided temporary ID whether the old node is an MME or an SGSN.

Current differentiation is by the MSB of the MMEGI/LAC values. The flexible configuration solution allows reserving a much smaller set of MMEGI/LAC values for usage as MME group IDs. In addition the flexible allocation of the set of MME groups IDs within the LAC value space drastically lowers the chance of clashes with already used LAC values. The MME and S4 SGSN are configured with a description of the set of MME group IDs, which replaces the knowledge of differentiating by the MSB. Only the value range for the decision is changed. The rest of the MME and S4 SGSN functionality is not modified, which minimises the risk that other functionality is affected.
A clearly described separation between LACs and MME group IDs enables a drastic reduction of the configuration effort for the eNB’s NAS Node Selection Function (NNSF). Without such a separation every pair of LAC+NRI of an SGSN needs to be configured in the eNB. And an SGSN may have many LACs and many NRIs. By configuring the eNB with the description of the set of values reserved for MME group IDs the NNSF configuration can be reduced to configure only the NRIs for routing of UEs that change from an SGSN to an MME.
The flexibility of the solution is gained by configuring the significant bits that are used to discriminate values reserved for MME group IDs and by configuring the values for the significant bits. For example, the configuration could be: 1011 000x xxxx xxxx wherein an “x” indicates a bit that is not significant. The other bits may be configured “0” or “1”. This example reserves 512 LAC values (45056 to 45567; 88*512 to 89*512) for MME group IDs. The currently specified reservation of MME group IDs by the MSB is also configurable: 1xxx xxxx xxxx xxxx.
2.2 Nodes and/or UEs affected

Which nodes (CN nodes, RAN nodes (eNodeB) and/or UE) are affected by the proposed solution?

UEs won’t be affected at all.
For the MMEs and S4 SGSNs the MSB criterion is replaced by a value range configuration to perform the same operation as before, i.e. to decide on old temporary ID indicated by the UE.

The Gn SGSN is not affected.

eNBs are updated to apply the same value range configuration to differentiate between mapped GUMMEIs and native GUMMEIs allowing for reducing configuration efforts by basing part of the routing on NRIs.
2.3 Backward compatibility issues

Analyzing the backward compatibility issues with the solution i.e (assuming solution introduced in rel-10)
2.3.1 pre rel-10 UEs ( rel-10 nodes (MME, S4-SGSN, eNodeB, …)
As the solution does not have any UE impacts UEs of all releases work without any backwards compatibility issues in a network deploying rel-10 nodes.
2.3.2 rel-10 UEs ( pre rel-10 nodes (MME, S4-SGSN, Gn SGSN, eNodeB, …)
As the solution does not have any UE impacts rel-10 UEs work like other UEs in a pre-rel-10 network without any backwards compatibility issues.
2.3.3 rel-10 nodes added to a pre-rel-10 network deployment applying the MSB split

Rel-10 nodes can be added to a pre-rel-10 deployment that applies the MSB split. In this case the new nodes are configured with the same split. If wanted, it is also possible to configure a narrowed value range that includes the already configured MME group IDs. The rel-10 CN nodes can still provide an S1 setup message with rel-8 parameters when the eNBs are pre-rel-10. And rel-10 eNBs can accept extensive routing configuration when provided by a pre-rel-10 CN node.
2.4 3GPP specifications to updated

List of specifications needed to be updated.

TS23.003: section 2.8.2.2.2: describe configuration of values for MME group IDs.
TS29.274: section 7.3.5: update with configuration of values for MME group IDs to know whether old node is MME or SGSN
TS36.413: section 9.1.8.5 S1 Setup Response and 9.1.8.10 MME Configuration Update, add possibility to configure NRIs and a Separator IE that describes the split between LACs and MMEGIDs.
3 Conclusion

The flexible configuration solution is a simple, flexible and backward compatible solution for avoiding clashes between MME group IDs and already configured LAC values. It is a small modification for the mechanisms currently specified and minimises therefore the risk that other functionality is affected by this solution. Given that no solution can avoid reserving LAC values for MME group IDs for networks that deploy Gn SGSNs and that even large networks need only a relatively small set of MME group IDs this flexible configuration solution is a reasonable approach and should be adopted.
4 Annex describing the needed CRs
Change for TS 23.003:

2.8.2.2.2
Mapping in the UE

When the UE moves from the GERAN/UTRAN to the E-UTRAN, the UE needs to map the RAI and P-TMSI to a GUTI to be sent to the MME. The P-TMSI signature is sent intact to the MME.

The mapping of P‑TMSI (TLLI) and RAI in GERAN/UTRAN to GUTI in E‑UTRAN shall be performed as follows:

GERAN/UTRAN <MCC> maps to E‑UTRAN <MCC>

GERAN/UTRAN <MNC> maps to E‑UTRAN <MNC>

GERAN/UTRAN <LAC> maps to E‑UTRAN <MME Group ID>

GERAN/UTRAN <RAC> maps into bit 23 and down to bit 16 of the M‑TMSI

The 8 most significant bits of GERAN/UTRAN <NRI> map to the MME code.

GERAN/UTRAN <P‑TMSI> maps as follows:

-
6 bits of the GERAN/UTRAN <P‑TMSI> starting at bit 29 and down to bit 24 are mapped into bit 29 and down to bit 24 of the E‑UTRAN <M-TMSI>;
-
16 bits of the GERAN/UTRAN <P‑TMSI> starting at bit 15 and down to bit 0 are mapped into bit 15 and down to bit 0 of the E‑UTRAN <M-TMSI>.
The values of <LAC> and <MME group id> shall be disjoint by reserving a range of LAC values, so that they can be differentiated. The range of LAC values that is reserved for MME group ids is configured in the network entities. When compatibility with a pre-Rel10 network configuration is needed the reserved LAC value range is configured by reserving all LAC values with the most significant bit of the <LAC>  of zero. Based on this definition, network entities can distinguish the node type, i.e. whether it is an MME or SGSN.
Change for TS 29.274:

7.3.5
Context Request

The new MME/SGSN shall send the Context Request message to the old MME/SGSN on S3/S16/S10 interface as a part of TAU/RAU procedure to get the MM and EPS bearer Contexts for the UE.

If the sending node is a MME, it shall include in the Context Request message:

-
the GUTI IE and Complete TAU Request Message IE if the GUTI received from UE indicates the old node is a MME.

-
the RAI IE, P-TMSI IE and P-TMSI Signature IE, which are derived from the GUTI received from UE, if the GUTI indicates the old node is an SGSN.

If the sending node is an SGSN, it shall include RAI IE, P-TMSI IE and P-TMSI Signature IE in the Context Request message. If the receiving node is an MME, it shall construct GUTI according to the RAI IE, P-TMSI IE and P-TMSI Signature IE (see the mapping relationship between RAI, P-TMSI, P-TMSI signature and GUTI defined in 3GPP TS23.003[2]), and find UE context via this GUTI.
The new MME differentiates the type of the old node based on its configuration of the range of LAC values that are reserved for MME group ids. Depending on that the old node is an SGSN, the GUTI shall be mapped to RAI and P-TMSI by the new MME; or the old node is a MME, the new MME include GUTI IE and Complete TAU Request Message IE in the Context Request message. The Mapping between temporary and area identities is defined in 3GPP TS 23.003 [2].
Change for TS 36.413:
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
	O
	
	PrintableString(1..150,…)
	
	YES
	ignore

	Served GUMMEIs 
	
	1..<maxnoofRATs>
	
	The LTE related pool configuration is included on the first place in the list.
	GLOBAL
	reject

	>Served PLMNs
	
	1..<maxnoofPLMNsPer MME>
	
	
	-
	

	>>PLMN Identity
	M
	
	9.2.3.8
	
	-
	

	>Served GroupIDs
	
	1..<maxnoofGroupIDs>
	
	
	-
	

	>>MME Group ID
	O
	
	OCTET STRING (2)
	
	-
	

	>Served MMECs
	
	1..<maxnoofMMECs>
	
	
	-
	

	>>MME Code
	M
	
	9.2.3.12
	
	-
	

	Relative MME Capacity
	M
	
	9.2.3.17
	
	YES
	ignore

	Criticality Diagnostics
	O
	
	9.2.1.21
	
	YES
	ignore

	NNSF Routing Separator
	O
	
	9.2.3.x
	
	-
	ignore


9.1.8.10
MME CONFIGURATION UPDATE 

This message is sent by the MME to transfer updated 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
	O
	
	PrintableString(1..150,…)
	
	YES
	ignore

	Served GUMMEIs
	
	0..<maxnoofRATs>
	
	The LTE related pool configuration is included on the first place in the list.
	GLOBAL
	reject

	>Served PLMNs
	
	· 1..<maxnoofPLMNsPer MME>
	
	
	-
	

	>>PLMN Identity
	M
	
	9.2.3.8
	
	-
	

	>Served GroupIDs
	
	1..<maxnoofGroupIDs>
	
	
	-
	

	>>MME GroupID
	O
	
	OCTET STRING (2)
	
	-
	

	>Served MMECs
	
	1..<maxnoofMMECs>
	
	
	-
	

	>>MME Code
	M
	
	9.2.3.12
	
	-
	

	Relative MME Capacity
	O
	
	9.2.3.17
	
	YES
	reject

	NNSF Routing Separator
	O
	
	9.2.3.x
	
	-
	ignore


9.2.3.x
NNSF Separator
This information element may be configured when there is at least one Served GroupID that indicates no value for the MME Group IDs, i.e. that lists only served MMECs. The NNSF Separator comprises a bitmap and a value. The bitmap defines the significant bits and the value defines the setting of the significant bits. Both together define the value range of relevant MME Group IDs. The NNSF Separator enables configuring MMECs without related MME group IDs, which is specifically useful for configuring MMECs that are mapped from NRIs without the need for configuring also all related MME group IDs that are mapped from LACs. If an MME group ID signalled by the UE is not in this value range defined by the NNSF Separator the NNSF routes according to MMECs that are configured without any related MME group IDs.
Change for TS 36.300:

19.2.1.6
NAS Signalling Transport function

The NAS Signalling Transport function provides means to transport a NAS message (e.g. for NAS mobility management) for a specific UE on the S1 interface.

19.2.1.7

NAS Node Selection Function (NNSF)

The interconnection of eNBs to multiple MME/Serving S-GWs is supported in the E-UTRAN/EPC architecture. Therefore a NAS node selection function is located in the eNB to determine the MME association of the UE, based on the UE’s temporary identifier, which was assigned to the UE by the CN node (e.g. MME or SGSN).

NOTE:
In case the UE’s temporary identifier is assigned by the SGSN, respective mapping rules are defined in [26].

Depending on the actual scenario the NNSF determines the UE’s MME association either based its S-TMSI (e.g. at service request) or based on its GUMMEI and selected PLMN (e.g. at attach or tracking area update in non-registered TA) or based on its MMEC and selected PLMN if the MME group ID part of the GUMMEI is not from the values range that is configured as MME group IDs in the eNB. The latter is an option for routing based on the MMEC part of a GUMMEI, which allows for configuring MMECs that are mapped from NRIs without the need for configuring also all the related MME group IDs that are mapped from LACs. 

This functionality is located in the eNB only and enables proper routing via the S1 interface. On S1, no specific procedure corresponds to the NAS Node Selection Function.
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