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Discussion and decision
1 Introduction

Based on [1], RAN2 discussed 5G network identities and sent LS [2] to CT4 and SA2. SA2/CT4 answered RAN2 questions in [3] and [5]. 
In this contribution, we discuss the potential impact on AS layer.

2 Discussion

Based on CT4 and SA2 feedback, we could see the table in [1] is correct:

Table.1 : Summary of 5GC related identifier [1]
	Identifiers LTE/EPC  (size in bits)
	Description 
	Identifiers LTE/5GC 

	M-TMSI (32 bits)
	MME- Temp Mob subsc ID: Unique with in an MME  
	5G-TMSI

	S-TMSI (40 bits)
	SAE/EPC Temp Mob Subs ID = M-TMSI + MMEC
	5G-S-TMSI> := <AMF Set ID> <AMF Pointer> <5G-TMSI>

	GUMMEI  (48 bits)
	Globally Unique MME ID= PLMN ID+ MMEI
	GUAMI= <GUAMI> := <MCC> <MNC> <AMF Region ID> <AMF Set ID> <AMF Pointer> 

	GUTI (max 80 bits)
	Globally Unique Temp ID: GUMMEI+ M-TMSI (MME --> UE)
	GUAMI+ 5G-TMSI

	MMEC  (8 bits)
	MME code
	<AMF Set ID> <AMF Pointer>

	MMEI  (24 bits)
	MME Identifier= MMEGI+ MMEC  
	<GUAMI>

	MMEGI (16 bits)
	MME Group Identifier 
	<AMF Region ID>

	MCC (2 bits)
	Mobile Country Code 
	MCC

	MNC (2 bits)
	Mobile Network Code
	MNC


Note: based on SA2/CT4 specifications, the length of network IDs for LTE/EPC is same as LTE/5GC. For instance:
·  AMF Set ID: 4 bits long

· AMF Pointer: 4 bits long

· AMF Region ID: 16 bits long  (LTE mmegi =16 bits, Provides the Group Identity of the registered MME within the PLMN, )

Impact on MSG3:
LTE connection request is designed and optimised around the worst case msg 3 size of 48bits.  It is also used for contention resolution as defined in TS36.321”UE Contention Resolution Identity: If this MAC control element is included in response to an uplink CCCH transmission, then this field contains the uplink CCCH SDU if the uplink CCCH SDU is 48 bits long. If the CCCH SDU is longer than 48 bits, this field contains the first 48 bits of the uplink CCCH SDU”.
RRCConnectionRequest message
-- ASN1START

RRCConnectionRequest ::=


SEQUENCE {


criticalExtensions




CHOICE {



rrcConnectionRequest-r8



RRCConnectionRequest-r8-IEs,



criticalExtensionsFuture


SEQUENCE {}


}

}

RRCConnectionRequest-r8-IEs ::=

SEQUENCE {


ue-Identity






InitialUE-Identity,


establishmentCause




EstablishmentCause,


spare







BIT STRING (SIZE (1))

}

InitialUE-Identity ::=



CHOICE {


s-TMSI







S-TMSI,


randomValue






BIT STRING (SIZE (40))

}

EstablishmentCause ::=



ENUMERATED {











emergency, highPriorityAccess, mt-Access, mo-Signalling,











mo-Data, delayTolerantAccess-v1020, mo-VoiceCall-v1280, spare1}

Based on the feedback from SA2 ”SA2 does not assume partitioning or coordination for the 5G-S-TMSI/S-TMSI number space between MMEs and AMFs serving an eNB connected to both EPC (MME) and 5GC (AMF). As a result EPC and 5GC are allowed to assign the same value for S-TMSI and 5G-S-TMSI identifiers for two different UEs accessing EPC and 5GC, respectively. SA2 would therefore like to ask RAN2 to distinguish the S-TMSI type (S-TMSI or 5G-S-TMSI) in RRC signalling.”. in message 3, we need the way to distinguish UE identity in order to avoid collision issue in case the EPC and 5GC may allocate same UE identity for the UEs in the same cell. 

There are mainly two options:

Option 1: use spare field to indicate it is 5G identity;

Option 2: define a new RRCConnectionRequest message to contain 5G UE identity, establishment cause for E-UTRA connected to 5GC.

Option 2 could allow 4 bits establishment cause value to adapt UAC feature, and could have clean definition on 5G S-TMSI, we prefer this option.

Proposal 1: define a new RRCConnectionRequest message by Critical extension, containing 5G UE identity (S-TMSI) and 4 bits establishment cause value (for UAC);
Based on proposal 1, the RAN can identity that the UE is connecting to 5GC from the beginning. Below RAN2 agreements should be reconsidered:

	1.
Msg 5 is used to indicate the CN type. The eNB shall initially configure SRB1 with LTE PDCP. Upon receiving CN Type Selection = 5GCN in Message 5, eLTE eNB reconfigures SRB1 with NR-PDCP

FFS: Whether the reconfiguration to NR PDCP is required before SMC.

2.
If it is found during further work that changes are required in Message 3 for other reasons, then this decision can be revisited (a solution where eNB initially configures SRB1 with NR-PDCP can be adopted)


We do not see the need to have CN type in Msg 5, and NR PDCP can be used from the beginning, i.e. MSG4.

Proposal 1a: revise RAN2 agreements:

· CN type in Msg5 is not needed;

· NR PDCP for SRB1 is used from the beginning, i.e. MSG4.

Impact on paging message:
So far S-TMSI and IMSI are used in LTE paging as below:

PagingUE-Identity ::=



CHOICE {


s-TMSI







S-TMSI,


imsi







IMSI,


...

}

However for 5G, 5G S-TMSI will be used. For LTE IMSI, in 5G [6], it is unclear whether SUPI or SUCI should be used and SA3 input is needed.
Proposal 2: 5G S-TMSI is introduced in LTE paging message as paging UE identity for UEs connect to 5GC; FFS on SUPI/SUCI.
Impact on message 5:
In RRCConnectionSetupComplete message, 5G related identities are


s-TMSI-r13






S-TMSI









OPTIONAL, 
RegisteredMME (GUMMEI) ::=




SEQUENCE {


plmn-Identity





PLMN-Identity





OPTIONAL,


mmegi







BIT STRING (SIZE (16)),


mmec







MMEC

}

Since the length of GUMMEI  is same as GUAMI (48 bits), S-TMSI is same as 5G S-TMSI, and in message 5, RAN2 already agreed to introduce “connectTo5GC ” to indicate if the upper layers in the UE indicate the selected core network type as 5GC, it is sufficient to distinguish whether S-TMSI/GUMMEI are used for EPC or for 5GC. We do not need to change the ASN.1 part. However, in the field description, we need to clarify how to set these fields when the UE connects to 5GC.
Proposal 3: Do not introduce fields GUAMI and 5G S-TMSI in RRCConnectionSetupComplete; Reuse GUMMEI and S-TMSI instead; in the field description, clarify when GUMMEI and S-TMSI are represent for 5G;
3 Conclusion

In this contribution, we discuss AS impact due to 5G network identities, and have following proposals:
Proposal 1: define a new RRCConnectionRequest message by Critical extension, containing 5G UE identity (S-TMSI) and 4 bits establishment cause value (for UAC);
Proposal 1a: revise RAN2 agreements:

· CN type in Msg5 is not needed;

· NR PDCP for SRB1 is used from the beginning, i.e. MSG4.
Proposal 2: 5G S-TMSI is introduced in LTE paging message as paging UE identity for UEs connect to 5GC; FFS on SUPI/SUCI.
Proposal 3: Do not introduce fields GUAMI and 5G S-TMSI in RRCConnectionSetupComplete; Reuse GUMMEI and S-TMSI instead; in the field description, clarify when GUMMEI and S-TMSI are represent for 5G;
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