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1 Introduction
In RAN#99bis, for LTE Connected to 5G-CN i.e. eLTE, there are some discussions on handover procedure and the related agreements are as follows.

Agreements:

1
RAN2 understand that the source eNB/ng-eNB decides handover procedure to trigger (e.g. via the same CN type or to the other CN type)

2
UE has to know the target CN type from the handover command during intra-LTE inter-system HO, intra-LTE intra-system HO

FFS: Stage 3 detail whether this is an explicit indication or can be inferred from other information.

In this contribution, we discuss signalling procedure for intra-cell handover with CN type change.  Basically, we think this case can happen when CN or UE NAS layer determines to changes the CN type.  We also analysed the triggers and signalling procedures respectively.
2 Discussion and Proposals
2.1 Scenario Analysis
Compared with Intra-LTE handover with CN type change, there may also be a case that CN or UE NAS layer may trigger CN type change as shown in Figure 1.  For example, UE is originally connected EPC.  UE NAS layer may trigger CN type change if EPC is overloaded or UE will initiate a service which is not available in 5GC.  So basically, we think this is a valid scenario for eLTE.
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Figure 1.  Scenario of Intra-Cell “Handover” with CN Type Change
In last RAN2 meeting, during online discussion, it is confirmed that in current RAN2 agreement, Intra-LTE Handover also includes this scenario.

Proposal 1 RAN2 agrees that Intra-Cell “Handover” is a valid scenario for eLTE.

2.2 Comparison with Intra-LTE Inter-Cell Handover
Our view is that in current RAN2 agreement, intra-LTE handover actually means intra-LTE inter-cell handover.  For Intra-cell “handover” with CN type change discussed in this paper, it is actually different from intra-LTE inter-cell handover at least in three aspects.

· Firstly, there is no UE measurement report to the serving ng-eNB to trigger this type of handover.
· Secondly, as there is no need to make a new connection and break the previous one in radio access network.

· Thirdly, there is no need for UE to perform RACH procedure.
Observation 1 Intra-Cell “Handover” with CN type change is different from Intra-LTE Inter-Cell Handover with CN type change in several aspects including 1) NOT triggered by MR, 2) NO radio link make/break 3) NO RACH.
2.3 Triggers for Intra-Cell Handover with CN Type Change
To support this type of handover, we think the trigger should be clarified.  In general, we think there are two potential triggers.  The first trigger is UE NAS layer.  If there is a new service to be initiated which is not available in current CN, UE NAS layer can trigger CN type change.  The logic here is rather similar to service request message but happens for a RRC_CONNECTED UE.  The second trigger is from CN, i.e., for certain reasons like load balancing among CNs, CN can trigger the UE to be redirected to another CN and the source and target CN types can be different.  So, in general we think the trigger of this type of handover may either comes from UE’s NAS layer or CN side which may be related to SA2.  From RAN2 perspective, this type of handover should be discussed and supported but meanwhile, RAN2 need to confirm with SA2 whether two triggers of this type of handover is aligned with them.
Observation 2 Intra-Cell “Handover” with CN type change can be triggered by UE NAS layer or CN side.

Proposal 2 RAN2 send LS to SA2 to confirm the two triggers of intra-cell handover.

If the trigger of intra-cell handover is CN, then indeed UE doesn’t know target CN type and current RAN2 agreement is fine.  During handover, CN can provide the CN type information in handover command.  However, if UE NAS layer triggers the intra-cell “handover”, actually UE already knows the CN type for handover.  Then current RAN2 agreement is not accurate and should be updated as follows:
Agreements:

1
RAN2 understand that the source eNB/ng-eNB decides handover procedure to trigger (e.g. via the same CN type or to the other CN type)

2
UE has to know the target CN type from the handover command during intra-LTE inter-system HO, intra-LTE intra-system HO 
FFS: Stage 3 detail whether this is an explicit indication or can be inferred from other information.
Note: The above agreement applies for the case when serving cell is changed during handover.  If serving cell is not changed during CN type change and if UE NAS layer triggers intra-cell handover with CN type change, UE already knows target CN type.

Proposal 3 RAN2 agree to capture the note for intra-cell handover with CN type change.
2.4 Signalling Procedure Aspect Intra-Cell Handover with CN Type Change

As discussed above, this type of handover with CN type change can be triggered by UE’s NAS layer or CN side.  When UE NAS layer triggers the CN type in RRC_CONNECTED state, it can indicate to CN side and then, the subsequent signalling procedures for intra-cell handover with CN type change can be same with the procedure when CN type change is triggered by CN.  One example signalling procedure is as follows in Fig. 2.
Actually, either S1 or N2 signalling procedures are defined by SA2 and RAN3, for RAN2, the important issue is how to reconfigure the radio bearer and lower layers for eLTE.  We have another paper about how to perform radio bearer and lower layer configuration for Intra-LTE Handover with CN type change [2] for the case with serving cell changes.

For the case of serving cell doesn’t change, we think user plane radio bearer configuration can still follow the proposal in [2] but the lower layer configuration should consider the differences in observation 1 including 1) NOT triggered by MR, 2) NO radio link make/break 3) NO RACH.
DRB may be reconfigured because in NR side these DRBs are associated with SDAP layer but in LTE side they are associated with EPS bearer.  For RLC and MAC, we think RLC reset and MAC reset can be avoided if the DRB configuration does not require to configure different parameters for RLC and MAC layer.  The serving ng-eNB can compare the new configuration with the old configuration can if there are no change for the parameters there is no need to reconfigure lower layers.
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Figure 2. Example Signalling Procedure for Intra-Cell Handover with CN type Change
Proposal 4 RAN2 to discuss how to configure radio bearer (including PDCP layer) and lower layers for eLTE in case of intra-cell handover with CN type change considering the following aspects:
1) Radio bearer configuration including SRB and DRB follows the case of intra-LTE inter-cell handover with CN type change

2) RLC and MAC reset can be avoided if no need to change the low layer parameters.
3 Conclusion

In this contribution, we discuss cellBarred IEs in NR MIB and NR-SIB1 and we have the following observations and proposals.

Observation 1 Intra-Cell “Handover” with CN type change is different from Intra-LTE Inter-Cell Handover with CN type change in several aspects including 1) NOT triggered by MR, 2) NO radio link make/break 3) NO RACH.
Observation 2 Intra-Cell “Handover” with CN type change can be triggered by UE NAS layer or CN side.

Proposal 1 RAN2 agrees that Intra-Cell “Handover” with CN type change is a valid scenario for eLTE.

Proposal 2 RAN2 send LS to SA2 to confirm the two triggers of intra-cell handover.

Proposal 3 RAN2 agree to capture the note for intra-cell handover with CN type change.
Proposal 4 RAN2 to discuss how to configure radio bearer (including PDCP layer) and lower layers for eLTE in case of intra-cell handover with CN type change considering the following aspects:

1) Radio bearer configuration including SRB and DRB follows the case of intra-LTE inter-cell handover with CN type change

2) RLC and MAC reset can be avoided if no need to change the low layer parameters.
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