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1. Introduction
This contribution discusses the migration path and summarized the impact on LTE eNB and NR gNB. 

The deployment option number in SP-160464/RP-161266 is referred in this contribution. 
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2. Discussion
From the perspective of the migration and the forward compatibility, the important consideration points are in the Core Network with EPC NAS and NGCN NAS, and the radio interface that support non-standalone and standalone operation. The supporting function in UE is the most factor that affects the study of migration.
If the UE from the starting can support EPC NAS as well as NGCN NAS, and also the radio in standalone operation, the migration will be relatively smooth and there should be no significant issue on the forward compatibility.

One possibility is when in the first stage the network and UE support only EPC NAS/LTE/NR non-standalone, it will need to check and study to ensure the migration with forward compatible way. 
As the migration path is also discussed in SA2 TR23.799, in order to avoid duplicated discussion, this discussion is mainly focusing on the RAN3 aspect, and the forward compatibility analysis for supporting in RAN3 specifications.

We here only to discuss the migration of the deployment from option 3 to option 2, 4, 5 or 7, as it is envisaged that this migration scenario need to be carefully checked.
2.1 Migration path from deployment option 3 to option 2, 4, 5 or 7
In option 3, the NR gNB is supporting tight interworking with LTE EUTRAN, and it is assumed to use the dual connectivity by a new interface between LTE eNB and NR gNB, “Xnr” as the interface name used in this contribution. 
Operator deploys option 3 first and then migrate to one of the either option 2, 4, 5 or 7.
The LTE eNB and NR gNB need to support function and interface protocol are summarized in the Table 1.

	
	Option 3
	Option 2
	Option 4
	Option 5
	Option 7

	LTE eNB to support:
	· C-Plane and U-Plane of LTE radio interface, 

· C-Plane and U-Plane of Xnr.

· C-Plane and U-Plane of S1
	· No concern
	· C-Plane and U-Plane of LTE radio interface,

· C-Plane and U-Plane of Xnr.

· U-Plane NG3
· No significant update is needed.
	· C-Plane and U-Plane of LTE radio interface, 

· C-Plane and U-Plane of Xnr.

· C-Plane NG2 and U-Plane NG3

· Significant update is needed
	· C-Plane and U-Plane of LTE radio interface, 

· C-Plane and U-Plane of Xnr.

· C-Plane NG2 and U-Plane NG3

· Significant update is needed

	NR gNB to support:
	· C-Plane and U-Plane of NR radio interface for non-standalone operation, 

· C-Plane and U-Plane of Xnr. 

· U-Plane S1 interface.
	· C-Plane and U-Plane of NR ratio interface standalone operation. 

· C-Plane and U-Plane of Xnr.

· C-Plane NG2 and U-Plane NG3
· Significant update is needed.
	· C-Plane and U-Plane of NR ratio interface standalone operation. 

· C-Plane and U-Plane of Xnr.

· C-Plane NG2 and U-Plane NG3
· Significant update is needed
	· No concern
	· C-Plane and U-Plane of NR radio interface for non-standalone operation, 

· C-Plane and U-Plane of Xnr. 

· U-Plane NG3

· No significant update is needed.


Table 1 supporting of interface protocol for each option
In the migration scenario above (start from option 3 then migrate to either option 2, 4, 5, or 7),
· eNB needs to upgrade to support NG2/NG3 for option 5 or 7 which is seen to be significant,

· NR gNB needs to upgrade to support C-Plane and U-Plane of NR ratio interface standalone operation and C-Plane NG2 and U-Plane NG3 for option 2 or 4, which is seen to be significant.
The “significant” as above is to express the node need to implement new function in new protocol or new operation (e.g. from non-standalone to standalone operation). 

2.2 Forward Compatibility 
Forward compatibility:
One can be for sure is that, RAN3 has an excellent protocol design and mechanism with consideration of backward compatibility as well as forward compatibility, there is less worry in RAN3 protocol whenever for the migration that can guarantee future proof. 
One may need to check is that, if the NG2/NG3 interface will be similar with the S1 interface, the migration and the forward compatibility in terms of specification and as well as implementation will be easier. The same for the Xnr interface, if it can be used between LTE eNB and NR gNB, as well as between NR eNBs. This is because once the deployment option 3 is implemented, the same interface protocol can be reuse with only need to update partly instead of implementing completely new protocol.

3. Conclusion

In this contribution, we discussed a possible migration scenario namely operator deploys option 3 first and then migrate to one of the either option 2, 4, 5 or 7. The possible impact and need of interface protocol is also summarized. The forward compatibility aspect is also discussed which basically no significant issue as the excellent RAN3 signalling protocol has already a base mechanism to support forward compatibility and backward compatibility.
Proposal 1: It is proposed to capture the text as in the text proposal.
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Migration towards RAN for New RAT
Editor’s notes: Intention is to capture how migration from existing E-UTRAN to the RAN supporting new RAT may occur (i.e. to capture the required modification/upgrades to E-UTRAN in order to evolve to the RAN supporting new RAT).

14.1
Migration path from deployment option 3 to option 2, 4, 5 or 7
(The deployment option number in SP-160464/RP-161266 is referred)
In option 3, the NR gNB is supporting tight interworking with LTE EUTRAN, and it is assumed to use the dual connectivity by a new interface between LTE eNB and NR gNB, Xnr as here in this contribution. 

Operator deploys option 3 first and then migrate to one of the either option 2, 4, 5 or 7.

The LTE eNB and NR gNB need to support function and interface protocol are summarized in the Table X.

	
	Option 3
	Option 2
	Option 4
	Option 5
	Option 7

	LTE eNB to support:
	· C-Plane and U-Plane of LTE radio interface, 

· C-Plane and U-Plane of Xnr.

· C-Plane and U-Plane of S1
	· No concern
	· C-Plane and U-Plane of LTE radio interface,

· C-Plane and U-Plane of Xnr.

· U-Plane NG3
· No significant update is needed.
	· C-Plane and U-Plane of LTE radio interface, 

· C-Plane and U-Plane of Xnr.

· C-Plane NG2 and U-Plane NG3

· Significant update is needed
	· C-Plane and U-Plane of LTE radio interface, 

· C-Plane and U-Plane of Xnr.

· C-Plane NG2 and U-Plane NG3

· Significant update is needed

	NR gNB to support:
	· C-Plane and U-Plane of NR radio interface for non-standalone operation, 

· C-Plane and U-Plane of Xnr. 

· U-Plane S1 interface.
	· C-Plane and U-Plane of NR ratio interface standalone operation. 

· C-Plane and U-Plane of Xnr.

· C-Plane NG2 and U-Plane NG3
· Significant update is needed.
	· C-Plane and U-Plane of NR ratio interface standalone operation. 

· C-Plane and U-Plane of Xnr.

· C-Plane NG2 and U-Plane NG3
· Significant update is needed
	· No concern
	· C-Plane and U-Plane of NR radio interface for non-standalone operation, 

· C-Plane and U-Plane of Xnr. 

· U-Plane NG3

· No significant update is needed.


Table X supporting of interface protocol for each option

In the migration scenario above (start from option 3 then migrate to either option 2, 4, 5, or 7),

· eNB needs to upgrade to support NG2/NG3 for option 5 or 7 which is seen to be significant,

· NR gNB needs to upgrade to support C-Plane and U-Plane of NR ratio interface standalone operation and C-Plane NG2 and U-Plane NG3 for option 2 or 4, which is seen to be significant.

The “significant” as above is to express the node need to implement new function in new protocol or new operation (e.g. from non-standalone to standalone operation). 

Forward Compatibility 
One can be for sure is that, RAN3 has an excellent protocol design and mechanism with consideration of backward compatibility as well as forward compatibility, there is less worry in RAN3 protocol whenever for the migration that can guarantee future proof. 
One may need to check is that, if the NG2/NG3 interface will be similar with the S1 interface, the migration and the forward compatibility in terms of specification and as well as implementation will be easier. The same for the Xnr interface, if it can be used between LTE eNB and NR gNB, as well as between NR eNBs. This is because once the deployment option 3 is implemented, the same interface protocol can be reused with only need to update partly instead of implementing completely new protocol.
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