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Introduction
This contribution addresses the handling of the mapped GUMMEI during idle mode mobility from 5GS to EPS. It is proposed to extend the gummei-Type field with the new value mappedFrom5G to indicate that the GUMMEI was mapped from an AMF identifier (GUAMI). This simplifies the planning of the 4G and 5G network as the GUMMEI and GUAMI identity spaces become independent and do not need to be coordinated.
Discussion
When a UE in idle mode moves from 5GS to EPS it needs to perform a Tracking Area Update (TAU) and provide a mapped EPS-GUTI to allow the MME to retrieve the 5GS-to-EPS mapped UE context from the AMF [1]. The EPS-GUTI is mapped from the 5G-GUTI according to the rules defined in [3] and included during RRC connection establishment. 


Figure 1: Mapping of 5G-GUTI to EPS-GUTI

For networks that support both EPS and 5GS it is expected that a common deployment option will be the combined MME-AMF node, i.e., a node which has MME functionality for LTE and AMF functionality for NR. When the UE moves from 5GS to EPS the eNB will look at the GUMMEI part of the mapped EPS-GUTI and try to route the TAU request to the associated MME (i.e. the combined MME-AMF node). If the eNB lacks S1 connectivity to the associated MME it will select a new MME randomly which will in turn retrieve the UE context from the source MME over the N26 interface.
For a combined MME-AMF node, in order to keep a UE within the combined node at mobility from 5GS to EPS, MME needs to include in S1 SETUP RESPONSE the identity of the AMF (GUAMI) mapped to a Served GUMMEI (see section 9.1.8.5 in [2]).


Figure 2: Indication of Served GUMMEIs during S1 setup
The introduction of the mapped GUMMEIs means that we will now have a mix of native GUMMEIs and mapped GUMMEIs (from GUAMIs) in the network. To avoid having to coordinate the identities to ensure there is no collision, we need some means to distinguish between the two types. This situation is similar to idle mode mobility from 2G/3G to 4G where the gummei-Type field in the RRC connection setup complete message is used to distinguish between a native GUMMEI and a GUMMEI mapped from the SGSN identifier (RAI).

RRCConnectionSetupComplete-v1020-IEs ::= SEQUENCE {
	gummei-Type-r10				   ENUMERATED {native, mapped}			OPTIONAL,
	rlf-InfoAvailable-r10		   ENUMERATED {true}					OPTIONAL,
	logMeasAvailable-r10		   ENUMERATED {true}					OPTIONAL,
	rn-SubframeConfigReq-r10	   ENUMERATED {required, notRequired}	OPTIONAL,
	nonCriticalExtension		   RRCConnectionSetupComplete-v1130-IEs	OPTIONAL
}

	RRCConnectionSetupComplete field descriptions

	gummei-Type
This field is used to indicate whether the GUMMEI included is native (assigned by EPC) or mapped (from 2G/3G identifiers).



We expect a similar indication will be introduced for idle mode mobility from 5GS to EPS. This can for example be done by extending the gummei-Type field with a new value mappedFrom5G to indicate that the GUMMEI was mapped from an AMF identifier (GUAMI). Note that we cannot use the existing field with the value mapped as the eNB needs to know whether the GUMMEI was mapped from 2G/3G or 5G (otherwise we need to coordinate the 2G/3G mapped GUMMEIs and the 5G mapped GUMMEIs).
RRCConnectionSetupComplete-v15xy-IEs ::= SEQUENCE {
	connectTo5GC-r15			   ENUMERATED {true}			OPTIONAL,		
    registeredAMF-r15			   RegisteredAMF-r15			OPTIONAL,
	s-nssai-list-r15               SEQUENCE(SIZE (1..maxNrofS-NSSAI-r15)) OF S-NSSAI-r15  OPTIONAL,
	ng-5G-S-TMSI-r15			   NG-5G-S-TMSI-r15  			OPTIONAL,	
    ng-5G-S-TMSI-MSB-r15		   NG-5G-S-TMSI-MSB-r15			OPTIONAL,
	gummei-Type-v15xy			   ENUMERATED {mappedFrom5G}	OPTIONAL
	nonCriticalExtension		   SEQUENCE {}					OPTIONAL
}

	RRCConnectionSetupComplete field descriptions

	gummei-Type
This field is used to indicate whether the GUMMEI included is native (assigned by EPC) or mapped (from 2G/3G identifiers). The value native indicates the GUMMEI is native, mapped indicates the GUMMEI is mapped from 2G/3G identifiers, and mappedFrom5G indicates the GUMMEI is mapped from 5G identifiers.



Similar to a combined MME-SGSN, the combined MME-AMF will provide separate lists for the native GUMMEIs and mapped GUMMEIs when it indicates the served GUMMEIs to the eNB in the S1 SETUP RESPONSE. And based on the gummei-Type indicated by the UE, the eNB knows which list to use when it routes the TAU request. For these reasons we propose:
[bookmark: _Toc517250737][bookmark: _Toc517251642][bookmark: _Toc517375937][bookmark: _Toc517376126][bookmark: _Toc517377748]Extend the gummei-Type field with a value to indicate the GUMMEI was mapped from 5G identifiers. 
For ASN.1 compatibility, a UE that uses the extended gummei-Type field shall also set the legacy gummei-Type to value mapped. In this way a legacy eNB which is not able to parse the new field will treat the GUMMEI as GUMMEI mapped from 2G/3G identifiers. It will then be up the MME/network planner to ensure that there are no collisions between the GUMMEIs mapped from 5G and the GUMMEIs mapped from 2G/3G.
[bookmark: _Toc517250738][bookmark: _Toc517251643][bookmark: _Toc517375938][bookmark: _Toc517376127][bookmark: _Toc517377749]For ASN.1 compatibility, a UE that uses the extended gummei-Type field shall also set the legacy gummei-Type field to value mapped.
Conclusion
Based on the discussion in section 2 we propose the following:
Proposal 1	Extend the gummei-Type field with a value to indicate the GUMMEI was mapped from 5G identifiers.
Proposal 2	For ASN.1 compatibility, a UE that uses the extended gummei-Type field shall also set the legacy gummei-Type field to value mapped.

The accompanying CR [4] implements the two proposals in TS 36.331. 
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