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1.
Introduction
SA2 discussed and studied “dual attach or Handover Attach operation (with either single radio or dual radio)” and captured in TR 23.799.  For dual radio operation with dual attach, this contribution presents our view and proposals.
2.
Discussion 
In dual radio operation with dual attach, UE can communicate both RAT. By using dual radio operation with dual attach, the UE can use some services which are not supported by one RAT but supported by the other RAT without inter-RAT mobility (i.e. SVLTE). However, in using dual radio operation with dual attach, it is inevitable to consume more power to use both radio. Therefore, dual radio operation with dual attach should not be used if service continuity can be guaranteed by inter-RAT handover. 

In the below, we discuss whether dual radio operation with dual attach is needed or not for the cases with different interworking system. 
· CASE#1 : Tight interworking
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Figure 1. Tight interworking System
In this case, regardless of whether the UE is registered to E-UTRA or NR, NG core can be aware of all UE information via NG2/NG3 interface. Since AMF located in NG Core can utilize all information needed for service as well as related on inter-RAT mobility information, UE can be served with any service either by E-UTRA or NR with inter-RAT handover. Thus, there is no benefit by dual radio operation with dual attach in tight interworking system. 
Observation 1 UE need not support the dual radio operation with dual attach in tight interworking system.

· CASE#2 : Loose interworking with interface between MME and AMR
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Figure 2. Loose interworking System with interface between MME and AMF

SA2 defined NGx interface in TR 23.799 2.0.0 as below,
	
[image: image3.emf]E-UTRAN

E-UTRAN/

NR 

Option 3

EPC Interworking NGC

UPF + 

PGW-U

MME

SMF + 

PGW-C

PCF + 

PCRF

AMF

SGW

PGW

PCRF

HSS + 

SDM

“Evolved”

E-UTRAN

NGC 

UE

5G NR

NGC 

UE

NGC 

UE

NGC 

UE

NGx

S5-C

S5-U

S6a

S11

S5

Gx

EPC NAS

EPC NAS

NG1 NG1

NG4

NG8

NG7

UPF

SMF

PCF

NG4

NG7

S1-U

S1

-

U

 


Figure 6.18.2.1-2: Architecture for interworking scenario I2(non-roaming and roaming with local breakout scenarios)

In this solution, NGx interface is introduced between the MME and NG Core AMF in order to enable interworking between EPC and the NG core. NGx is an inter-CN interface The PCF + PCRF is involved if policy and charging is controlled in a dynamic way.


In this case, regardless of whether the UE is registered to E-UTRA or NR, MME and AMF can share all of information related inter-RAT mobility due to NGx interface. It means that there is no problem in performing inter-RAT handover. Hence, this case also does not benefit from dual radio operation with dual attach. 
Observation 2 UE need not support the dual radio operation with dual attach when NGx interface is supported between NG Core and EPC in loose interworking system.

· CASE#3 : Loose interworking without interface between MME and AMR
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Figure 3. Loose interworking System without interface between MME and AMF

In no NGx interface case, re-direction or re-selection is the only method in order to move the UE to other RAT because inter-RAT handover cannot be performed. This means that the communication between UE and NW is broken during re-direction or re-selection, and service continuity is not guaranteed. In this case, dual radio operation with dual attach is only method to provide service continuity. Although power consumption is expected, we think power consumption is a valuable cost for service continuity.
Observation 3 It is beneficial that UE supports the dual radio operation with dual attach when no NGx interface is supported between NG Core and EPC in loose interworking system.

Based on the above discussion, we propose as following.

Proposal 1 Study the dual radio operation with dual attach only for the case when no NGx interface is supported between NG Core and EPC. 
3.
Conclusion
In this contribution, we discussed NR dual radio operation with dual attach as following:
Observation 1 UE need not support the dual radio operation with dual attach in tight interworking system.

Observation 2 UE need not support the dual radio operation with dual attach when NGx interface is supported between NG Core and EPC in loose interworking system.

Observation 3 It is beneficial that UE supports the dual radio operation with dual attach when no NGx interface is supported between NG Core and EPC in loose interworking system.

Based on the observations, we propose the following:
Proposal 2 Study the dual radio operation with dual attach only for the case when no NGx interface is supported between NG Core and EPC. 
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