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1 Introduction

In previous RAN2 meetings, inter-RAT measurements have been discussed for EN-DC case.  So far, inter-RAT measurement specified for EN-DC are expected to be applicable to inter-RAT handover as well which has been specified in TS 36.331 and TS 38.331 respectively.  SA2 also discussed the intra system handover between NG-RAN nodes and the inter-system handover between LTE and NR with and without N26 interface and specified in TS 23.501 and TS 23.502.  So, for inter-RAT handover, we think one left issue is how to specify the RRC(Connection)Reconfiguration for Inter-RAT handover or RRC Connection Release for redirection.  In this contribution, we focus on this RAN2 issue for inter-RAT handover between NR and LTE.
2 Necessity to Discuss RRC (Connection) Release and Reconfiguration for Inter-RAT Handover
In general, we think there are three inter-RAT handover cases.

· Case 1: Intra-system handover between eLTE and NR without changing the core network.
· Case 2: Inter-system handover between LTE and NR with changing of core network, i.e. handover between LTE/EPC and NR/5GC.  For this case, there are two sub cases including case 2a and case 2b.  
· Case 2a, there is N26 interface between MME and AMF, 
· Case 2b, there is no N26 interface between MME and AMF
Observation 1 Inter-RAT handover between LTE and NR includes intra-system handover (case 1) and inter-system handover (case 2).
Observation 2 Case 2/Inter-system handover includes two cases, i.e. with and without N26 interface.
For Case 1, SA2 has specified the handover procedure between NG-RAN nodes in 4.9.1.2 of TS 23.502 i.e. Xn-based or N2-based inter NG-RAN node handover which is copied in 5.1.  As NG-RAN can be ng-eNB or gNB, thus, inter-RAT handover between eLTE and gNB without CN type change has been covered.
Using basic handover preparation and execution procedure defined for LTE or NR, inter-RAT handover can be prepared and executed.  During handover preparation, source NG-RAN node performs measurement configuration to UE and UE measures the target cell.  The target node provides handover command. So based on the above observations, we think that in case 1 i.e. inter-RAT handover between LTE and NR, handover procedures are almost complete.
Observation 3 Inter-RAT handover between eLTE/5GC and NG/5GC can be based on the Xn-based or N2-based inter NG-RAN handover procedure specified by SA2.  Handover preparation and execution can reuse LTE or NR basic handover procedure.
For Case 2, SA2 has discussed the interworking architecture between LTE and NR and specified the N26 interface which is also copied in 5.2.  In general, if there is no N26 interface, it means there is no coordination between MME and AMF.  In such case, inter-RAT handover means to release the connection in source side and establish connection in target side.  Therefore, RRC release with redirection indication is needed and this should be RAN2’s work.

Observation 4 For handover between LTE/EPC and NR/5GC without N26 interface, RRC (Connection) Release with Redirection is needed for inter-RAT handover which is in RAN2 scope.
If there is N26 interface, S1 or NG based handover can be performed and in this case RAN2 need to specify the RRC(Connection)Reconfiguration with MobilityControlInfo to perform handover which can be seamless.
Observation 5 For handover between LTE/EPC and NR/5GC with N26 interface, RRC(Connection)Reconfiguration is needed for inter-RAT handover which is within RAN2 scope. 
Based on the above observations, we propose:
Proposal 1 RAN2 to discuss and specify RRC (Connection) Reconfiguration and RRC (Connection) Release procedures to support Inter-RAT handover between LTE and NR.
3 Impacts to RRC (Connection) Reconfiguration and Release

3.1 RRC (Connection) Release in TS 36.331 and TS 38.331 for Inter-RAT Handover – Case 2b
In TS 36.331, for inter-RAT handover, RRC connection release procedure has been specified as follows.  

For inter-RAT handover from LTE to NR, the RRC connection release procedure should also consider NR RAT.  If the inter-RAT handover fails and UE enters idle mode, the source LTE eNB can provide the idleModeMobilityControlInfo which includes NR RAT.
In current TS 36.331, this IE is defined as follows and NR RAT info is missing and we propose to add it as follows:

IdleModeMobilityControlInfo ::=

SEQUENCE {


freqPriorityListNR




FreqPriorityListEUTRA             OPTIONAL,         -- Need ON
freqPriorityListEUTRA



FreqPriorityListEUTRA


OPTIONAL,

-- Need ON


freqPriorityListGERAN



FreqsPriorityListGERAN


OPTIONAL,

-- Need ON


freqPriorityListUTRA-FDD


FreqPriorityListUTRA-FDD

OPTIONAL,

-- Need ON


freqPriorityListUTRA-TDD


FreqPriorityListUTRA-TDD

OPTIONAL,

-- Need ON


bandClassPriorityListHRPD


BandClassPriorityListHRPD

OPTIONAL,

-- Need ON


bandClassPriorityList1XRTT


BandClassPriorityList1XRTT

OPTIONAL,

-- Need ON


t320







ENUMERATED {












min5, min10, min20, min30, min60, min120, min180,












spare1}





OPTIONAL,

-- Need OR


...,


[[
freqPriorityListExtEUTRA-r12

FreqPriorityListExtEUTRA-r12

OPTIONAL

-- Need ON


]],


[[
freqPriorityListEUTRA-v1310


FreqPriorityListEUTRA-v1310


OPTIONAL,

-- Need ON



freqPriorityListExtEUTRA-v1310

FreqPriorityListExtEUTRA-v1310

OPTIONAL

-- Need ON


]]

}

Proposal 2 In RRC connection release message of TS 36.331, which contains idleModeMobilityControlInfo, NR RAT should be included within the idleModeMobilityControlInfo if the inter-RAT handover ends up with UE entering idle mode.
Meanwhile, RRC release message is still missing in TS 38.331 so we propose 
Proposal 3 In RRC release message of TS 38.331, which may contains idleModeMobilityControlInfo, LTE RAT should be included within the idleModeMobilityControlInfo if the inter-RAT handover to LTE ends up with UE entering idle mode.
Another important issue for RRC release in TS 38.331 is that redirection in case of inter-RAT handover from NR to LTE without N26 interface.  In this case, RRC release message in TS 38.331 should include a releaseCause considering inter-RAT handover to LTE.

Proposal 4 RRC release message in TS 38.331 should include a releaseCause for inter-RAT handover to LTE.
3.2 RRC (Connection) Reconfiguration in TS 36.331 and TS 38.331 for Inter-RAT Handover – Case 1 and Case 2a
Currently, RRC(Connection) Reconfiguration have been specified for EN-DC case and we think this can be the baseline for Inter-RAT handover case.  For Inter-RAT handover from NR to LTE, either in Case 1 and Case 2a, RRCReconfiguration can be used as specified in TS 38.331.  However, it should be noted that for case 1, it is NR RRC based RRCReconfiguration message containing handover command for UE in LTE RAT.  From handover from LTE/eLTE to NR, it is opposite.
Proposal 5 For case 1 and case 2a, for handover from NR to eLTE/LTE, RRCReconfiguration specified in TS 38.331 contains the handover command from target eLTE/LTE which is encoded with LTE RRC.  

Proposal 6 For handover from eLTE/LTE to NR, RRCConnectionReconfiguration specified in TS 36.331 contains the handover command from target NR which is encoded with NR RRC.
4 Conclusions

In this contribution, we discuss Inter-RAT handover between LTE and NR and we have the following observations and proposals:
Observation 1 Inter-RAT handover between LTE and NR includes intra-system handover (case 1) and inter-system handover (case 2).

Observation 2 Case 2/Inter-system handover includes two cases, i.e. with and without N26 interface.
Observation 3 Inter-RAT handover between eLTE/5GC and NG/5GC can be based on the Xn-based or N2-based inter NG-RAN handover procedure specified by SA2.  Handover preparation and excecution can reuse LTE or NR basic handover procedure.
Observation 4 For handover between LTE/EPC and NR/5GC without N26 interface, RRC (Connection) Release with Redirection is needed for inter-RAT handover which is in RAN2 scope.
Observation 5 For handover between LTE/EPC and NR/5GC with N26 interface, RRC(Connection)Reconfiguration is needed for inter-RAT handover which is within RAN2 scope. 
Proposal 1 RAN2 to discuss and specify RRC (Connection) Reconfiguration and RRC (Connection) Release procedures to support Inter-RAT handover between LTE and NR.
Proposal 2 In RRC connection release message of TS 36.331, which contains idleModeMobilityControlInfo, NR RAT should be included within the idleModeMobilityControlInfo if the inter-RAT handover ends up with UE entering idle mode.
Proposal 3 In RRC release message of TS 38.331, which may contains idleModeMobilityControlInfo, LTE RAT should be included within the idleModeMobilityControlInfo if the inter-RAT handover to LTE ends up with UE entering idle mode.
Proposal 4 RRC release message in TS 38.331 should include a releaseCause for inter-RAT handover to LTE.
Proposal 5 For case 1 and case 2a, for handover from NR to eLTE/LTE, RRCReconfiguration specified in TS 38.331 contains the handover command from target eLTE/LTE which is encoded with LTE RRC.  

Proposal 6 For handover from eLTE/LTE to NR, RRCConnectionReconfiguration specified in TS 36.331 contains the handover command from target NR which is encoded with NR RRC.
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6 Annex
6.1 Xn-based and N2-based Inter NG-RAN Handover
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Figure 4.9.1.2.2-1 - Xn based inter NG-RAN handover without UPF re-allocation

[image: image2.emf]2.  T - AMF Selection  

 

Downlink /uplink   User Plane Data  

T - NG - RAN  

T - UPF   UPF   (PSA)  

  S - NG - R AN  

UE  

1 .  Handover Required  

S MF  

S - AMF  

D ecision to trigger  

a relocation via N2  

S - UPF  

T - AMF  

3 .  Namf_Communication_ CreateUEContext Request  

5 . UPF selection  

4 .  Nsmf_PDUSession_UpdateSMContext Request  

7 .  Nsmf_PDUSession_UpdateSMContext   Response  

. 6 a.  N4 Session  Establishment  Request  

6 b.  N4 Session  Establishment   Response  

8 .  PDU Handover   Response supervision  

9 . Handover   Request  

10 . Handover   Request Acknowledge  

1 1 a . Nsmf_PDUSession_UpdateSMContext Request  

1 1 f .  .   Nsmf_PDUSession_UpdateSMContext   Respon se  

1 1 b .  N4 Session Modification   Request  

1 1 c .  N4 Session Modification Response  

1 1 d .  N4 Session Modification   Request  

1 1 e .  N4 Session Modification Response  

1 2 .  Namf_Communication_ CreateUEContext Response  


Figure 4.9.1.3.2-1: Inter NG-RAN node N2 based handover, Preparation phase

6.2 N26 interface
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Figure 4.3.1-1: Non-roaming architecture for interworking between 5GS and EPC/E-UTRAN
1>	if the RRCConnectionRelease message includes the idleModeMobilityControlInfo:


2>	store the cell reselection priority information provided by the idleModeMobilityControlInfo;


2>	if the t320 is included:


3>	start timer T320, with the timer value set according to the value of t320;


1>	else:


2>	apply the cell reselection priority information broadcast in the system information;


…


1>	if the releaseCause received in the RRCConnectionRelease message indicates loadBalancingTAURequired:


2>	perform the actions upon leaving RRC_CONNECTED as specified in 5.3.12, with release cause 'load balancing TAU required';


1>	else if the releaseCause received in the RRCConnectionRelease message indicates cs-FallbackHighPriority:


2>	perform the actions upon leaving RRC_CONNECTED as specified in 5.3.12, with release cause 'CS Fallback High Priority';











R2-170xxxx
1/6


_1574054699.vsd

_1574076380.doc
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11c. N4 Session Modification Response
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6b. N4 Session Establishment Response
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