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1. Introduction 
RANP #75 agreed a new WI in [1] for LTE connected to 5GC with following objectives:

	The objective of this work item is to develop and specify necessary enhancements to:
 -
 Connect E-UTRA to 5G-CN, including at least:

-
Specify E-UTRA protocols enhancement to support 5G-CN functions as (RAN2) e.g.:

-
Network slicing;

-
Flow based QoS framework, including potential enhancement for the dual connectivity between eNBs using flow based QoS;

-
New security scheme (if any).

-
Allow simultaneous support of UEs connected to EPC and UEs connected to 5G-CN in the same LTE cell. Specify the mechanism to support core network node selection functions, e.g. assist to perform initial NAS selection and NAS routing (RAN2). 

-
Support handover between LTE cells connected to the EPC and LTE cells connected to the 5G-CN.
NG-C/U and Xn interfaces are specified in the WI New radio access technology, including also E-UTRA connected to 5G-CN. If any additional LTE only related impacts are identified, then those can be discussed in this WI.

Inter RAT mobility between E-UTRA and NR when connected to 5G-CN is specified in the WI New radio access technology. RAN2 parts of E-UTRA to E-UTRA specific aspects can be discussed in this WI.

This WI will not impact NR agreements


One of the objectives is to support handover between LTE cells connected to EPC and LTE cells connected to 5GC. In this contribution we look into the handover aspects.

2. Discussion

It was agreed during the study item phase that an LTE cell can support simultaneous connection to EPC and 5GC. The LTE cell will broadcast 5GC-NAS related system information and the LTE cell will know at the latest by MSG5 that UE is connecting to 5GC or EPC. As a first step, we think that legacy LTE handover procedure can be used as a baseline for handover involving different core networks.
Proposal 1: The Legacy LTE handover procedure is used as a baseline for handover involving 5GC and EPC. 
LTE handover procedure

In LTE handover, the source cell provides its own configuration in a transparent container to the target cell. The target cell takes the source cell configuration into account and provides its own configuration in a Handover command message to the UE via the source cell. The target cell provides a delta configuration to the source cell configuration. This is shown in figure below:

[image: image1.emf]Legend

packet data

packet data

UL allocation

2. Measurement Reports

3.HO decision

4. Handover Request

5.Admission Control

6.Handover Request Ack

7.

RRC Conn. Reconf. incl.

mobilityControlinformation

DLallocation

Data Forwarding

11. RRC Conn. Reconf. Complete

17.  UE Context Release

12.Path Switch Request

UE Source eNB Target eNB Serving Gateway

Detach from old cell 

and 

synchronize to new cell

Deliver buffered and in transit 

packets to target eNB

Buffer packets from 

Source eNB

9. Synchronisation

10. UL allocation + TA for UE

packet data

packet data

L3 signalling

L1/L2 signalling

User Data

1.Measurement Control

16.Path Switch Request Ack

18.Release 

Resources

H

a

n

d

o

v

e

r

C

o

m

p

l

e

t

i

o

n

H

a

n

d

o

v

e

r

E

x

e

c

u

t

i

o

n

H

a

n

d

o

v

e

r

P

r

e

p

a

r

a

t

i

o

n

MME

0.Area Restriction Provided

13. Modify Bearer

Request

15. Modify Bearer

Response

14.Switch DL path

SN Status Transfer 8.

End Marker

End Marker

packet data


Figure 1: LTE handover procedure
When source cell and the target cell are connected to different core networks and legacy LTE handover principle is followed then source cell shall provide its own configuration to the target cell and target cell provide its own configuration (delta) while taking into account the source configuration. However if CN connectivity is changed between source and target cell then there are two options for CN connectivity related configuration handling:

1.  Source cell adapt to the target cell core network connectivity and change the contents in the transparent container accordingly. For example, if the source cell is connected to 5GC and the target cell is connected to EPC then the source cell shall include EPS bearer ID and corresponding DRB configuration(s) in the target cell rather than including its own QoS flow to DRB mapping [RAN2 currently has no agreement to include such mapping but this is based on the fact that eps-bearer ID is included in the DRB configuration]. 
The drawback of this approach, whereby source cell adapts to target cell core network connectivity, is that the source cell must be aware of the possible UE configuration in the target cell or at least have a virtual configuration of the target cell. The benefit will be that the target cell does not need to be upgraded. But if the same approach is used, where source cell is connected to EPC and target cell is connected to 5GC, then legacy source LTE cells also need to be upgraded.
2. Target cell provide its own full configuration (i.e. no delta) and do not rely on delta signalling. Full configuration handover was introduced for the same purpose i.e. handover from a later release source cell to an old release target cell. In this case, the source cell is e.g. connected to 5GC and the target cell is connected to EPC and potentially a legacy eNB. If the source cell is connected to EPC and the target cell is connected to 5GC then the source cell will include its own configuration and the target cell will initiate a full configuration handover. 
Table below highlights different options based on CN connectivity in source and target cell:
	Connectivity
	Target cell connected to 5GC
	Target cell connected to EPC

	Source cell connected to 5GC
	Transparent container from source includes source cell configuration and Target cell uses source cell configuration and provides delta configuration (same as LTE handover)
	Option 1: Source cell includes virtual EPS bearer to DRB mapping in transparent container with default configuration. Target cell may use delta configuration based on default configuration. 

Option 2: Source cell includes its own configuration and target cell performs full configuration handover
Option 2 is aligned to LTE handover principle

	Source cell connected to EPC
	Source cell include its own configuration as legacy and target cell use full configuration handover procedure
	Legacy LTE handover


Regarding, source cell connected to 5GC and target cell connected to EPC, we think similar discussion took place for inter system handover between NR-RAN/5GC and LTE/EPC based on SA2 LS in [4] with the following action:

	SA2 would like to ask RAN2 and RAN3 whether the NG-RAN needs to be aware of the EPS Bearer IDs of the mapped EPS QoS bearers before initiating the N2 (NG-C) handover preparation procedure for handover to EPC/LTE


However no need has been identified so far for sharing the EPS bearer ID based on SA2 response [5]. We therefore think that option 1 should be ruled out and propose that:
Proposal 2: RAN2 to agree that Source cell includes its own configuration and target cell, if it does not understand/comprehend source cell configuration (eps-bearer or QoS flow ID), then target cell should provide full configuration in handover command (no delta ). 
Agreements from last meeting:
Agreements

1:
The QoS framework principles agreed for NR should be applied for E-UTRA connected to 5GC, and same SDAP layer is introduced to support flow based QoS framework. RAN2 expects no impact to RLC/MAC as a result of adding the support for the new QoS framework.

2
LTE RRC needs to be enhanced to configure UE SDAP (same SDAP configuration content as for NR)

3: 
Changes on LTE DC due to new QoS frame work will be discussed after NR has concluded in this topic

4: 
The details on how to support flow based QoS for intra system handover and inter system handover (between LTE/EPC and LTE/5GC) can be discussed later once NR has agreements on it.

Agreements

1:
For UEs that are connecting via E-UTRA to 5GC, only NR PDCP is used for the DRBs. Also applicable for option 7 and option 4.

Based on these agreements we think during HO, UE behaviour should involve:

· PDCP type change

· Trigger for EPS bearer to QoS flow mapping; can be linked to PDCP type change if NR-PDCP is always connected to 5GC

· SDAP configuration if needed

· Lower layer configuration change

UE changes core network configuration with RRC Reconfiguration with mobility control information.

Proposal 3: UE changes core network configuration while applying received configuration in RRC reconfiguration with mobility control information.
3. Conclusion
We propose RAN2 to discuss and agree on following proposals:

Proposal 1: The Legacy LTE handover procedure is used as a baseline for handover involving 5GC and EPC.
Proposal 2: RAN2 to agree that Source cell includes its own configuration and target cell, if it does not understand/comprehend the source cell configuration (eps-bearer or QoS flow ID), then target cell should provide full configuration in handover command.
Proposal 3: UE changes core network configuration while applying received configuration in RRC reconfiguration with mobility control information
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