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1   Introduction
Last RAN3#103 meeting discussed the GUAMI type for the EPS and 5GS interworking over NG and noted that [1]. 
different views related to the requirements and the SA2 status on this matter

It seems that the different views are coming from the understanding of SA2 specification. In this document we begin with the introduction of SA2 and RAN2 work, and propose to efficiently support combo AMF+MME on the basis of our previous papers in [2][3].  
2   Discussion

2.1   Introduction of SA2 and RAN2 work
The detailed implementations are described in SA2 agreed CR from UE perspective [4]. Specifically, 
· For idle mode mobility from 5GS to EPS, ……The UE includes in the RRC message a GUMMEI mapped from the 5G-GUTI and indicates it as a native GUMMEI and should in addition indicate it as "Mapped from 5G-GUTI". The MME retrieves the UE's MM and SM context from 5GC
· For idle mode mobility from EPC to 5GC, ……. If the UE holds no native 5G-GUTI, then the UE provides in the RRC message a GUAMI mapped from the EPS GUTI and indicates it as "Mapped from EPS".
In our understanding, the addition “mapped” or “native” indication is used to avoid the address space coordination between AMFs and MMEs. Also it is clearly captured as follows in TS 23. 501. 
· Once the EPS in the PLMN has been updated to support interworking with 5GS, the full address space of the AMF Region ID can be used for 5GS
And the TS38. 331 and TS 36. 331 has already included the indication in RRC setup procedure. For example, the guami type is specified that the UE may set “mapped” or “native” indication associated with “RegisteredAMF” which includes “AMF-Identifier” in RRC message. 
2.2   Impact on NG interface
Currently in TS 38.413, only one GUAMI list is included in NG SETUP RESPONSE and AMF CONFIGURATION UPDATE. Thus the gNB cannot differentiate which GUAMI is native and which GUAMI is mapped in the GUAMI list. When the gNB receives the “AMF-Identifier” in RRC message mapped from EPS GUTI, the gNB may not be able to select a correct combo MME+AMF based on the mapped “AMF-Identifier”, unless the address space of native GUAMI and mapped GUAMI are carefully planned to avoid conflict. This means that the mapped GUAMI must be different from native GUAMI, which however may pose many challenges towards the address allocation. 
9.2.6.2
NG SETUP RESPONSE

This message is sent by the AMF to transfer application layer information for an NG-C interface instance.

Direction: AMF ( NG-RAN node
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	reject

	AMF Name
	M
	
	9.3.3.21 
	
	YES
	reject

	Served GUAMI List
	
	1
	
	
	YES
	reject

	>Served GUAMI Item
	
	1..<maxnoofServedGUAMIs>
	
	
	-
	

	>>GUAMI
	M
	
	9.3.3.3
	
	-
	

	>>Backup AMF Name
	O
	
	AMF Name

9.3.3.21
	
	-
	

	Relative AMF Capacity
	M
	
	9.3.1.32
	
	YES
	ignore

	PLMN Support List
	
	1
	
	
	YES
	reject

	>PLMN Support Item
	
	1..<maxnoofPLMNs>
	
	
	-
	

	>>PLMN Identity
	M
	
	9.3.3.5
	
	-
	

	>>Slice Support List
	M
	
	9.3.1.17
	Supported S-NSSAIs per PLMN
	-
	

	Criticality Diagnostics
	O
	
	9.3.1.3
	
	YES
	ignore


There are two options to indicate the GUAMI information used for efficient AMF selection in NG SETUP RESPONSE and in AMF CONFIGURATION UPDATE
· Option 1: GUAMI list per RAT similar to 36. 413
In this option, similar to the LTE system, the AMF includes per RAT GUAMI list. The AMF related pool is put at first place, followed by the mapped GUAMIs from EPS GUTI.  
· Option 2: an GUAMI type for each GUAMI
In this option, a GUAMI type is included to indicate the AMF pools used for native GUAMI access or mapped GUAMI access. 

Both options can work. But considering that option 1 is non-backward compatible change, option 2 can be selected as backward compatible solution. The presence can be set optional since currently the GUAMI type carried by UE is optional as indicated in TS 38.331. 
Proposal 1: The GUAMI type (i.e. native, mapped) is included in NG SETUP RESPONSE and in AMF CONFIGURATION UPDATE over NG.
Proposal 2: The presence of GUAMI type is set as optional. 
2.3   Impact on S1 interface
In S1 SETUP RESPONSE in TS 36. 413, the MME includes the GUMMEI(s) used for LTE followed by GUMMEI(s) mapped from P-TMSI/RAI by indicating that the LTE related pool configuration is included on the first place in the list.

Then for inter-system interwork with 2G/3G, in RRC message, the UE includes an gummei type, which indicates whether the GUMMEI included in the RRC message is mapped or native GUMMEI for LTE. As such, the eNB can select the MME or the combo MME+SGSN without the address coordination of LTE and 2G/3G identities.

	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(SIZE(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..<maxnoofPLMNsPerMME>
	
	
	-
	

	>>PLMN Identity
	M
	
	9.2.3.8
	
	-
	

	>Served GroupIDs
	
	1..<maxnoofGroupIDs>
	
	
	-
	

	>>MME Group ID
	M
	
	OCTET STRING (SIZE(2))
	
	-
	

	>Served MMECs
	
	1..<maxnoofMMECs>
	
	
	-
	

	>>MME Code
	M
	
	9.2.3.12
	
	-
	

	Relative MME Capacity
	M
	
	9.2.3.17
	
	YES
	ignore

	MME Relay Support Indicator
	O
	
	9.2.1.82
	
	YES
	ignore

	Criticality Diagnostics
	O
	
	9.2.1.21
	
	YES
	ignore

	UE Retention Information
	O
	
	9.2.1.112
	
	YES
	ignore

	Served DCNs
	
	0..<maxnoofDCNs>
	
	
	GLOBAL
	ignore

	>Served DCNs Items
	M
	
	9.2.1.121
	
	-
	


As described above, in order to support the inter-system interworking with 5GS, the gummei-Type-v1540 is introduced to indicate the  GUMMEI is a mappedFrom5G so that the eNB can select the proper combo MME+AMF.   

Then it comes to the question how to select the correct MME for the 2G/3G/4G/5G interworking system. Due to the fact that the LTE related pool configuration is included on the first place in the list, it has to figure out how to differentiate 5G from 2G/3G related pool configuration.  

Generally, there are two options to indicate the GUAMI information used for efficient AMF selection in NG SETUP RESPONSE and in AMF CONFIGURATION UPDATE
· Option 1: To clarify that the 5GS related pool configuration is included on the second place
In this option,  the MME sends a per RAT GUAMI list, where the LTE related pool is put at first place, followed by the 5GS related pool configuration.  
· Option 2: Add an GUMMEI type for each GUMMEI as proposed in [5]

In this option, a GUMMEI type is included to indicate the MME pools used for native, or mapped, or mapped from 5GS. 

Both options can work. But since option 1 is the simplest solution and it is aligned with legacy LTE behaviour, it is preferred. 

Proposal 3: Add “The 5GS related pool configuration is included on the second list”  in the Semantics description over S1.

The CR for TS 38. 413 and 36. 413 can be found in [6][7]. 
3   Conclusion

Based on the discussion in this paper, we propose the following .   

Proposal 4: The GUAMI type (i.e. native, mapped) is included in NG SETUP RESPONSE and in AMF CONFIGURATION UPDATE over NG.

Proposal 5: The presence of GUAMI type is set as optional. 

Proposal 6: Add “The 5GS related pool configuration is included on the second list”  in the Semantics description over S1.
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