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1 Introduction 
The new SI for the study on New Radio Access Technology has been approved in RP-160671 [1]. Both the standalone NR deployment and the NR with eLTE deployment shall be considered in this SI. And it’s explicitly indicated in the “Scenarios and Requirements for Next Generation Access Technologies” TR [2] that at least the inter-system mobility between the IMT-2020 system (i.e. NR) and the IMT-system (e.g. eLTE) shall be supported.

So, in this contribution, based on the RAN-CN interface deployment scenarios captured in TR38.801 [3], the concept and scenario of inter-RAT mobility between NR and eLTE will be clarified. And a text proposal is prepared if the proposals are accepted after discussion. 
2 Discussion 
As listed in Annex, TR38.801 [3] has captured 5 RAN-CN interface deployment scenarios. Considering that it is a collaboration work between SA2 and RAN to define the detail of the RAN-CN interface (e.g. whether consists of CP, UP or both), all the figures captured have left the CP/UP detail in the RAN-CN interfaces for FFS. And according to the most up to date achievements in SA2 [4], at least a NextGen Core (i.e. the 5G CN illustrated in the captured figures in TR38.801)-NextGen RAN interface supporting new RAT(s) (i.e. the NR BS illustrated in the captured figures in TR38.801) and the evolved LTE (i.e. the eLTE eNB illustrated in the captured figures in TR38.801) shall be specified with no detail achievements on the CP/UP attributes. So for clearly clarify the concept and scenario of inter-RAT mobility between NR and eLTE, the discussion below illustrates the most reasonable CP/UP attributes with no intention to preclude any other possibilities.
For deployment scenarios 3&4 (Figure C-3 & Figure C-4 in Annex):
For these two deployment scenarios, there is only one RAN-CN CP interface, i.e. eLTE eNB<-->EPC in Figure C-3 and NR BS<-->5G CN in Figure C-4, and neither the NR BS in Figure C-3 nor the eLTE eNB in Figure C-4 can be deployed independently. Thus deployment scenario 3&4 are not in the scope of inter-RAT mobility and should be considered just as two typical tight interworking scenarios.
Proposal 1: Deployment scenarios with just one RAN-CN CP interface (either between eLTE eNB and EPC or between NR BS and 5G CN, e.g. deployment scenario 3&4) are not in the scope of inter-RAT mobility consideration.
For deployment scenario 5 (Figure C-5 in Annex):

As indicated above, all the deployment scenarios captured in TR38.801 have not illustrated the CP/UP detail of the RAN-CN interfaces. For scenario5, no matter whether there’s an interface between eLTE eNB and NR BS or not and for some UEs they may just anchor the CP on either EPC or 5G CN and work in tight interworking mode, there shall be independent CP+UP interfaces between eLTE eNB and EPC (S1 interface) and between NR BS and 5G CN (Snew interface), as illustrated in Fig. 1. And the Snew interface is a new specified interface. Deployment scenario 5 is a typical inter-RAT mobility scenario.
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Fig. 1 
Proposal 2: Deployment scenarios with independent RAN<-->CN CP+UP interfaces (e.g. S1 for eLTE eNB<-->EPC and Snew for NR BS<-->5G CN) and individual RAT connects to different CNs shall be considered as the typical inter-RAT mobility scenario (e.g. deployment scenario5).
For deployment scenarios 1&2 (Figure C-1 & Figure C-2 in Annex):

For these two scenarios, both the two RATs connect to the same CN, either EPC or 5G CN. As the CP/UP detail is not touched in the figures captured in TR38.801, Fig. 2 & Fig. 3 depict the most probable CP/UP details, here shows Fig. 2 for deployment scenario1 and  Fig. 3 for deployment scneario2.
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Fig. 2
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Fig. 3
It should be noted that in case that the NR BS is required to access to the EPC, there should be no impact on the legacy EPC thus the interface between NR BS and EPC should be the S1 interface as illustrated in Fig. 2.
As is believed, by the time 5G NR launches into the market, the 4G network will be world-widely deployed. So even though the NR BS is allowed to access to the EPC, neither needs nor benefits can be foreseen to make the 5G NR connect to the legacy EPC independently (e.g. case (b) in Fig. 2).  The benefits (e.g. throughput increasing) of deploying the NR BS in the existing 4G network can be achieved by making the NR BS tight interworking with eLTE eNB, e.g. case (a) in  Fig. 2. Also it’s worthy to be noted that there’s no clear conclusion on whether the NR BS can connect to the EPC independently or not in SA2. So case (b) in Fig. 2 is not a reasonable scenario or at least should be lower prioritised.
For the case of eLTE eNB connects to the 5G CN independently (i.e. with both CP and UP interfaces as indicated in case (B) of Fig. 3), it’s also a scenario with more pain but less gain and should be lower prioritised at least, regarding the following considerations:
· Too much coupling between the new and legacy system: according to the objectives of the new RAT [1], new RAT shall be inherently forward compatible but no need to be backward compatible. Too much coupling between the new and legacy system will be introduced in order to support case (B);
· Prodigious enhancement requirement on LTE: the eLTE eNB need to support the new RAN<-->CN CP interface (Snew CP interface), new NAS procedures and new QoS framework etc. if it is allowed to connect to the 5G CN independently;
· Extra complexity: for a long time, to serve the legacy UEs, the eLTE eNB shall anyhow keep connecting to the EPC. Let the  eLTE eNB connect to the 5G CN independently at the same time will make the eLTE eNB quite complex, for example, the eLTE eNB needs to judge whether the accessing UE is a 5G capable UE or not to select the proper CN;
· Lesson learned from past: when migration from 2G to 3G, we have made great efforts to make the GERAN BSC access to the 3G CN by specifying the GERAN Iu mode but with not much practical market application;
As the same analysis on deployment scenario 3&4, case (a) in Fig. 2 & case (A) in Fig. 3 are not in the scope of inter-RAT mobility and should be considered just as two typical tight interworking scenarios.

While for the remaining cases (case (b) in Fig. 2 & case (B) in Fig. 3), both the two RATs (eLTE eNB, NR BS) connect to the same CN with individual RAN<-->CN CP+UP interfaces. For these cases, the mobility takes place from one RAT to another RAT, thus from RAN’s point of view, all of them are valid inter-RAT mobility scenarios. But considering that although the eLTE eNB and NR BS connect to the CN even with individual CP+UP interfaces, both RATs access to the same CN and the UE contexts are kept within the same CN, so it’s most probably that from the view of CN all these cases are not regarded as inter-RAT mobility scenarios but intra-RAT mobility scenarios, which shall be better to consult SA2.
Proposal 3: Deployment scenarios with both RATs connect to the same CN using individual RAN<-->CN CP+UP interfaces (e.g. case (b) in Fig. 2 and case (B) in Fig. 3) shall be lower prioritized. Such scenarios may be considered as inter-RAT mobility scenarios in RAN but not in CN, which shall be better to consult SA2 before further discussion.
3 Conclusion 
In this contribution, the concept and scenario of inter-RAT mobility between NR and LTE have been discussed with the following proposals:
Proposal 1: Deployment scenarios with just one RAN-CN CP interface (either between eLTE eNB and EPC or between NR BS and 5G CN, e.g. deployment scenario 3&4) are not in the scope of inter-RAT mobility consideration.
Proposal 2: Deployment scenarios with independent RAN<-->CN CP+UP interfaces (e.g. S1 for eLTE eNB<-->EPC and Snew for NR BS<-->5G CN) and individual RAT connects to different CNs shall be considered as the typical inter-RAT mobility scenario (e.g. deployment scenario5).

Proposal 3: Deployment scenarios with both RATs connect to the same CN using individual RAN<-->CN CP+UP interfaces (e.g. case (b) in Fig. 2 and case (B) in Fig. 3) shall be lower prioritized. Such scenarios may be considered as inter-RAT mobility scenarios in RAN but not in CN, which shall be better to consult SA2 before further discussion.
If the above proposals are considered reasonable after discussion, we propose to capture the inter-RAT mobility scenarios between NR and LTE in the TR38.801 for further study. 
A draft text proposal is prepared as below:
7
Radio access network procedures for New RAT
Editor’s note: Intention is to capture key procedures (e.g. mobility) including message sequences. Interface procedures between RAN and UE can be touched upon to provide a holistic view, but focus in this TR should be more on RAN procedures. Sub-sections can be introduced (per procedure) as discussion progresses.

7.1
Tight interworking between new RAT and LTE
7.2
Standalone new RAT operation
7.2.x
Mobility
7.2.x.1 Intra-RAT mobility scenarios

7.2.x.2 Inter-RAT mobility scenarios
The scenario shown in Fig 7.2.x.2-1 should be considered as the typical inter-RAT mobility scenario between NR and evolved LTE (eLTE).
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Fig 7.2.x.2-1 inter-RAT mobility scenario

4 Reference

[1] RP-160671 New SID Proposal: Study on New Radio Access Technology
[2] TR38.913 Study on Scenarios and Requirements for Next Generation Access Technologies
[3] R3-160947 38.801 v0.1.0 Radio Access Architecture and Interfaces
[4] 23.799 v40 Study on Architecture for Next Generation System
5 Annex
RAN-CN interface deployment scenarios 
The following scenarios for connectivity between a RAN consisting of evolved LTE (eLTE) and NR and a CN consisting of a 5G CN and an (evolved) EPC should be considered in the discussions on RAN-CN interface definition for the 5G RAN. 

Editor’s note: whether the RAN-CN interfaces in the figures below consist of CP, UP or both it is FFS
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Figure C-1: eLTE and NR connected to the EPC. In this scenario it is assumed that there is an interface between RAN nodes (FFS)
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Figure C-2: eLTE and NR connected to the 5G CN. In this scenario it is assumed that there is an interface between RAN nodes (FFS)
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Figure C-3: eLTE connected to the EPC, NR interworking with LTE via inter node interface. In this scenario it is assumed that there is an interface between RAN nodes (FFS)
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Figure C-4: NR connected to the 5G CN, LTE interworking with NR via inter node interface. In this scenario it is assumed that there is an interface between RAN nodes (FFS)
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Figure C-5: NR connected to the 5G CN, eLTE connected to the EPC. In this scenario it is assumed that there is an interface between CN nodes (FFS)




























































































































































































































































































































































































































































































































































































































� eLTE: in this contribution, eLTE or eLTE eNB evolves based on LTE or LTE eNB at least supporting mobility between NR, e.g. supporting the measurement of the NR.
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