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1   Introduction
In RAN2 93bis meeting, RAN2 started the discussion on the LTE-NR tight interworking. Companies expressed their view on the deployment scenarios, architecture, control plane/ user plane design, etc. In this paper, we provide our general considerations on LTE-NR tight interworking.
2   Discussion

2.1   RAN-CN interface deployment scenarios for LTE-NR tight interworking
After RAN2 93bis meeting, there was an E-mail discussion [93bis #23] on deployment scenarios. According to the email discussion, 8 scenarios in terms of RAN-CN connection were listed. From LTE-NR tight interworking perspective, the inter-CN scenarios cannot satisfy the high performing of inter-RAT mobility and aggregation of data flows, it should be ruled out for tight interworking.  Here we only consider following scenarios  for tight interworking.
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Figure 1: RAN-CN deployment scenarios for LTE-NR tight interworking

Scenario 1, 2 and 3 support 1A architecture of tight interworking and it requires UP interface between secondary RAN and CN. 
Regarding the scenario 1, with respect to the interface between NR BS and EPC, assuming that the NR may support new QoS mechanism, function split and it may have new security, it is not clear whether all these new features needs to be supported by EPC, so it needs SA2 to decide whether a new interface should be defined between the EPC and the NR. 
Regarding Scenario 2 and 3, with respect to the interface between the LTE eNB and the NextGen Core, according to the definition in SA2, only the evolved LTE can have interface with the NextGen Core. It is unclear whether the tight interworking capable LTE can be treated as evolved LTE.  If not, can LTE have interface with the NextGen core? All of these issues need SA2 input.
Scenario 4, 5 and 6 support 3C architecture of tight interworking and it requires interface between the LTE eNB and the NR. Considering that the interface between the LTE and the NextGen Core is FFS, and as discussed in [1], the direct interface between LTE and NR is necessary and the introduction of this direct interface can be decided in RAN. There scenario 4 and 5 can be discussed in RAN first.
In addition, 3C architecture will bring more advantages comparing with 1A, such as:

· Efficient data splitting between the 2 RAT connections adaptive to radio condition change respectively

· Decision on per package splitting can be supported

· Security for LTE and NR is consistent, and 1A architecture may have independent security at NR which may add complexity on UE handling

From RAN perspective, to speed up the standards progress and considering the benefit of 3C, it seems better to study 3C architecture with higher priority based on Scenario 4 and 5.

Proposal 1: Study the solution of LTE-NR tight interworking based on 3C (Scenario 4 and 5) as the high priority.
2.2   Selection between DC and CA for LTE-NR tight interworking
In RAN2 93bis meeting, most companies proposed to study LTE-NR tight interworking based on LTE DC, however, there were still some proposals on using CA as baseline. As we see, CA will introduce at least the following issues:
1) Common MAC between LTE and NR will be very complicated due to different numerologies.

2) CA requires ideal backhaul, which will limit the LTE-NR tight interworking deployment scenarios.

3) If the LTE MAC is selected as the common MAC, it will limit the design of NR to support new services.

As discussed above, DC based solution has clear benefit compared with CA for the tight interworking, therefore we propose:
Proposal 2: Use LTE DC as baseline for LTE-NR tight interworking.
2.3   General principles for LTE-NR tight interworking
In this section, we will provide our thinking on some general principles for the design of LTE-NR tight interworking:

As in LTE DC, the MeNB acts the anchor role responsible for mobility control and hosting the control plane. Similarly, in LTE-NR tight interworking, there should be an anchor. To perform seamless mobility and reliable signalling transmission, the node that can provide wide area coverage should be the anchor. 
Principle1: The RAT providing wider coverage should be the anchor.
In [2], it is required that the RAN architecture shall allow the independent evolution for the RAN and the CN. Based on this requirement, the LTE-NR tight interworking should be decoupled from the existing EPC and the NextGen Core. Iit requires that the tight interworking should minimize the impact on core network.
Principle2: LTE-NR design should minimize the impact on core network.
As described in the SID objective, the design of the new RAT must be forward compatible with Phase II specification and beyond. For forward compatible consideration, and to avoid duplicated discussion, we do not expect different low layer design for standalone NR and the NR used for tight interworking, and prefer the lower layer of standalone NR should be same as the one used for the tight interworking. 
Principle3: The lower layer protocol design of standalone NR  and the NR used for tight interworking shall be same. 
Proposal 3: Adopt following principles for the design of LTE-NR tight interworking:
· Principle1: The RAT providing wider coverage should be the anchor.
· Principle2: LTE-NR design should minimize the impact on core network.
· Principle3: The lower layer protocol design of standalone NR  and the NR used for tight interworking shall be same.  
3   Conclusion
In this contribution, we discussed the general aspects of LTE-NR tight interworking and have following proposals:

Proposal 1: Study the solution of LTE-NR tight interworking based on 3C (Scenario 4 and 5) as the high priority.
Proposal 2: Use LTE DC as baseline for LTE-NR tight interworking.
Proposal 3: Adopt following principles for the design of LTE-NR tight interworking:

· Principle1: The RAT providing wider coverage should be the anchor.
· Principle2: LTE-NR design should minimize the impact on core network.
· Principle3: The lower layer protocol design of standalone NR  and the NR used for tight interworking shall be same.  
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