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1
Introduction

This email discussion on migration and roaming scenario aimed at collect understanding on the problem and making progress on the topic of Migration and Roaming Scenarios. There are 4 companies’ feedback are collected: CMCC, LGE, NTT DOCOMO and AT&T.  
2.
Discussion
The SA#72 tasked SA2 with the following: “SA WG2 should deliver options 2, 4, 5 and 7 in line with the time plan in RP-161253” and “By March 17 we should understand if SA WG2 can deliver option 2,4,5 and 7”.

Therefore, the interworking and roaming case should cover the Option 2, 4, 5 7.  Besides timing, the SA2 should also consider the complexity and avoid fragmentation of the deployment scenario. Therefore, simplification of the scenarios should be considered during the study.
2.1
The interworking scenario SA2 should consider in R14
This section aims to identify the interworking scenario to be addressed by SA2.

Assumptions: it is assumed that a UE has both the NextGen capability and the LTE/EPC capability

S2-164017 has well summarized migration path as the follows:

P1) LTE/EPC -> Option 2 / Option 4
P2) LTE/EPC -> Option 7 (Option 5) -> Option 2 / Option 4 
P3) LTE/EPC -> Option 3 -> Option 2 / Option 4 
P4) LTE/EPC -> Option 3 -> Option 7  (Option 5)-> Option 2 / Option 4
NOTE: Option 7 implies Option 5 can implicitly support
Q1: From SA2 perspective, how the interworking scenario generated from the migration paths can be simplified? Can it is possibly be simplified, e.g., as: LTE/EPC and NG System?
Q2: Besides the scenario listed above, should SA2 in R14 investigate on the intermediate deployment scenario, i.e., only part of the network is upgraded to Option X of the NG system?
	Company name
	Comments

	CMCC
	The interworking of LTE/EPC with Option 2 should be considered and solved first as the basis of the interworking between LTE/EPC and NG System.

Interworking with other options (Option 7, Option 4) could be developed based on that, if there are additional work to be done. 
There seems no architecture impact if consider LTE/EPC with Option 3. 

The co-existence with legacy network with partial network upgrade to NextGen system should be studied.

	LGE
	We have the same priority between the interworking with standalone NR (option 2) and the interworking with non-standalone NR (option 7)

Also, LTE/EPC with option3 should be considered as the same priority.

	NTT DOCOMO
	Q1) The P4 migration path is of importance to us. For the TR, we believe that based on possible network coverage deployment of EPC/LTE and (NGC/eLTE & NGC/NR) interworking requirements can be identified.

Q2) Intermediate deployment scenarios must be studied in the TR. An operator should not be required to upgrade his/her entire network in one step.

	AT&T
	Option 3 and Option 7 both need to be enabled as initial migration steps. Depending upon operator needs the paths maybe different i.e. P1, P2, P3 and P4 are all possible migration roadmaps. In addition combination of options (e.g. 3, 7 and 2) may also coexist within an operator network.

	
	


Email convenor’s summary:

· Intermediate deployment scenarios (part of the network upgrade to NextGen system) shall be studied in the TR. 
· Both interworking with Standalone (Option 2) and Non-standalone (3 and/ 7) shall be studied to enable variant migration step.

· Combination of options (e.g. 3, 7 and 2) may coexist within an operator network.
2.2
Roaming assumptions and scenarios
This section aims to identify the interworking scenario to be addressed by SA2.

Roaming Assumptions: 1) the UE supports both LTE/EPC and NG; 2) both HPLMN and VPLMN has LTE/EPC deployment.

Roaming Scenarios should be considered in R14: 
Case 1) Option 7(Option 5) <-> Option 3
Case 2) Option 2/ Option 4 <-> Option 7 (Option 5)
Case 3) Option 2 / Option 4 <-> Option 3
Case 4) LTE/EPC <-> Option 2/ Option 4
Case 6) LTE/EPC <-> Option 7 (Option 5)
Case 7) LTE/EPC <-> Option 3
Q3: What roaming scenario should be covered? The above 6 list is sufficient?

Q4: From SA2 perspective, how the roaming scenario should be simplified, can the roaming scenarios be simplified to the following three cases? 
R1) NG RAN & NG Core in VPLMN, NG Core in HPLMN
R2) LTE/EPC in VPLMN, NG Core in HPLMN
R3) NG RAN & NG Core in VPLMN, EPC in HPLMN
Companies are invited to provide their opinions in the table below:

	Company name
	Comments

	CMCC
	The Case LTE/EPC in VPLMN, NG CORE in HPLMN should be studied.
R1 should be discussed either as solution for KI#18 or in Section 7. 

R2 should also be considered.

R3, it is expected that the UE will be served by LTE/EPC in VPLMN. Whether the UE could be served by the NG RAN/NG Core in VPLMN need to be checked with e.g., GSMA

	LGE
	The UE supporting either LTE/EPC or NG (i.e. the UE cannot access to both LTE/EPC and NG) should be considered in the roaming scenarios.

To have the second roaming assumption above, we need to agree it shall be ensured even greenfield operators shall deploy LTE/EPC. 

	NTT DOCOMO
	Overall, this part consists of two topics: (a) connectivity matrix of whether UE receives 5G RAN UP connectivity, based on architecture option supported by UE/HPLMN and that by the serving network, (b) network roaming interfaces to be supported between HPLMN and VPLMN.

Q3:  This issue should be phrased along the above (a). We then do not need to list the cases explicitly.

Q4: The type of RAN is not needed in this analysis. Just three scenarios based on type of core supported in VPLMN and HPLMN.

	AT&T
	Expected UE connectivity provided by serving network under various serving network deployment options should be captured. Number of UE types required to support various roaming scenarios should be reduced.  

	
	


Email convenor’s summary:

· The roaming scenario should be simplified and the types of UE need to be reduced. 
· UE connectivity provided by various serving network option shall be discussed and captured if possible.

· The roaming assumptions need to be discussed in the group. 

2.3
Assumptions on the UE Capability
The variant options of the architecture lead to variant UE capability.  Clear understanding of UE capabilities helps to simplifies both interworking and roaming scenarios.

Assumption C1: the NG CP stack can only be used by one RAT at any instance (either NR or eLTE) and cannot be used by both RATs at the same time.

Assumption C2: the NG CP stack can be used by either NR or eLTE within a UE based on the network deployment

NOTE: we need to discuss this with RAN TSG
Q5: Which assumption do you think correct? If you agree with C1, what is the UE capability composition do you think we should consider?

Companies are invited to provide their opinions in the table below:
	Company name
	Comments

	CMCC
	The assumption C2 seems can flexible for the UE proper stack to access the NG CN. Moreover, this simplifies the roaming case. 

	LGE
	We can agree assumption C2.

	NTT DOCOMO
	We do not understand the assumptions here. UE Compatibility matrix is covered as part of 2.2

	AT&T
	Wording needs some further clarification. We have changed the wording to our  understanding and agree with the changed wording 

	
	


Email convenor’s summary:

· Assumption C2 seems have advantages to avoid multiple types of UE and reduce number of migration & roaming scenario. While, these assumptions shall be discussed first and need to check with RAN TSG

2.4
Forward compatibility

In SP 160460 (Summary of agreements from the joint session between TSG SA and TSG RAN), it is stated that “Report from RAN1/RAN2/RAN3/RAN4/SA2 on fwd compatibility of NSA and SA NR” is one of the CHECKPOINT on TSG#75: March 2017. Forward compatibility between scenarios, as well as forward compatibility NSA and SA is tasked to be performed.
Based on the migration path analysis in 2.1, there exists forward compatibility in P2 and P4. Therefore, it seems that we should consider: Option 7 (Option 5) -> Option 2 and Option 3 ->Option 7 (Option 5).
Q6: What’s your view on the meaning of forward compatibility? What SA2 should do on this?
Companies are invited to provide their opinions in the table below:

	Company name
	Comments

	CMCC
	We currently understand that the forward compatibility means the Option X UE deployed in the first phase should also work in the Option Y network deployed in the later phase.

SA2 should identifies the forward compatibility scenario and investigate whether forward compatibility can be achieved in certain manner, e.g., introduce UE support multiple capabilities.

	LGE
	We can agree CMCC’s view about the forward compatibility. 
Especially, the option 3 UE deployed in the first phase should work well with the option 2 or 4 or 5 network in the future.

For the migration path P3 and P4 above, it shall be ensured that the UE supporting option 3 first gets a service via NG core in the future, i.e. 

· The UE of the first phase has the NG capability (especially, supporting NG core), for the future purpose, or
· NG system shall support this UE of the first phase which has no NG core capability in the future phase.

	NTT DOCOMO
	The key forward compatibility requirement is based on operators deploying either Option 3 and/or Option 7. Option 7 should be backwards compatible to Option 3. This translates into two main requirements/goals: (a) UE supporting Option 7 should also support Option 3, and (b) Network supporting Option 7 should also provide Option 3 service to UEs supporting Option 3.

	AT&T
	Agree with DOCOMO’s interpretation – also pls see S2164340


Email convenor’s summary:

· Forward compatibility is required. The interpretation may not the same, although seems more interest on applicability between Option 3 & 7. Suggest to discuss this in the meeting and if SA2 achieve agreement we may also send LS to RAN on this. 
3
Summary and Proposal
As the outcome of this email discussion, the following is proposed.
1. Migration scenario in the TR shall cover the flowing:

a) Part of the network is upgrade to NextGen system (NextGen RAN is not full coverage)
b) Standalone (Option 2) and Non-standalone (3 and/ 7) and combination of them may coexist within an operator network. shall be studied in the TR. 

2. UE capability assumption shall be formulated and discussed early in the group and communicated with RAN. Based on this assumption:
a) Simplify the interworking and roaming scenarios, types of UEs
b) discussion UE connectivity provided by various serving network and captured this in the TR

3. Further discussion and achieve common view on forward compatibility, based on people provided understanding in the email thread. 

4. Roaming assumptions on the UE and the network capability to support LTE/EPC and NextGen is suggested to be captured in the TR.
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