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1. Introduction
During RAN#71 plenary meeting, the SI [1] on New Radio Access Technology was approved. And there is also a RAN plenary SI on 5G scenarios and requirements, which is completed 80% already. Tight interworking between LTE and 5G new RAT shall be supported with the requirements in the TR38.913 [2]:
The RAN architecture shall support tight interworking between the new RAT and LTE.

-
Considering high performing inter-RAT mobility and aggregation of data flows via at least dual connectivity between LTE and new RAT. This shall be supported for both collocated and non-collocated site deployments.

Considering the network migration, LTE-NR tight interworking scenario consists of LTE MeNB and NR SeNB would be seen as the early deployment scenario. So in this contribution, we focus on this interworking scenario and give some consideration on the following issues:
- 
 Support of RRC diversity 
- 
NR related RRC signalling 
-
RRM aspect for LTE+5G NR interworking
2. Discussion
2.1. RRC diversity
In mobile communication system, signalling has high priority than normal user data which requires reliability transmission scheme. And in 5G, one of identified use cases is URLLC. Although this refers user data not signalling, but in order to ensure the data transmission reliability, the related signalling transmission reliability also should be guaranteed. High reliability for RRC signalling transmission should be considered in 5G. One possible way to enhance transmission reliability is to allow the RRC signalling being transmitted via multiple connections. An example is shown in Figure 1. Both LTE RRC and 5G NR RRC signalling can be sent to the UE either via LTE eNB or NR BTS.
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Figure 1: RRC diversity
Proposal 1: RRC diversity should be considered in the 5G study. 
2.2. NR related Information known by LTE eNB
Considering NR SeNB, LTE MeNB shall at least know the following information about the 5G NR for configuration of NR in dual connectivity.
1) The UE 5G capability

The LTE eNB shall know whether the UE has 5G capability and which 5G bands it supports. With these capability parameters, eNB may consider to configure a 5G node to serve the UE.

2) Some 5G measurement quantities and results
The LTE eNB should understand the 5G measurement results which could be used to decide whether the UE could be configured with NR for dual connectivity. For initial configuration of NR as SeNB, LTE MeNB does not need to have detail measurements of the NR cells, rather RSSI based measurements (similar to inter-RAT measurement in LTE) would be sufficient to make the decision on the NR SeNB configuration. Note that NR may follow a more flexible cell concept where the TRPs may be controlled more dynamically. Therefore, an accurate measurement towards NR cell depends on the TRP selection, which may be performed upon the configuration of NR SeNB by the NR cell.
3) 5G NR configurations
The LTE eNB should at least control the NR SeNB addition and NR SeNB removal. The decision for NR SeNB addition is taken by the LTE MeNB after negotiation with NR eNB based on the suitability and measurement. For removal NR SeNB, LTE MeNB may decide itself or based on the request from NR SeNB. NR SeNB reconfiguration may be controlled by the NR SeNB depending on the control plane architecture support for LTE-NR interworking. 

Proposal 2: Parts of the 5G NR capabilities, 5G NR measurements and 5G node addition and removal can be seen to LTE eNB.
Even though, it is inevitable of some impact to LTE MeNB due to the introduction of LTE-NR tight interworking, the amount of impact should be minimised. UP and CP for NR are under discussion in RAN2 and RAN3. Layer 1 of NR is discussed in RAN1. There are many new aspects to be considered for the design of CP and UP protocol stacks for NR. If the NR protocol parameters and configuration can be kept transparent to the LTE MeNB, the impact on LTE MeNB could be minimised. Also it allows for independent development of NR features without the need for updating the LTE MeNB.
Proposal 3: The impact of LTE and NR interworking to LTE eNB should be kept as minimum as possible.

2.3. RRM

In this section, we give some preliminary analysis on RRM aspects for LTE-NR tight interworking support.  
As per the 5G requirements, inter vendor interoperability should be ensured in all open interfaces. Also, LTE and NR are different RATs and have different implementation of scheduler and radio resources allocation. Moreover, while NR node is acting as a NR SeNB interworking with LTE MeNB to one UE, the same node would be serving potentially very large number of standalone UEs. Therefore, NR SeNB should handle its own radio resources management (RRM). However some level of parameter coordination may be required between the NR SeNB and LTE MeNB. Compared to LTE DC, we think flexible way of parameter coordination should be supported between the LTE and NR nodes. This is because the NR is designed with forward compatibility in mind and addresses a wide range of user scenarios with diverse requirements. Therefore, having to coordinate radio parameter per UE may result in more complex system. Per UE parameter coordination also results in more impact to LTE MeNB. On the other hand, per UE parameter coordination was used in LTE DC to allow for simpler RF implementation at UE. However 5G should support range of frequency bands from low to high frequencies. Hence the same level of simplification as in LTE may or may not be targeted. 

Proposal 4: RRM is distributed at LTE MeNB and NR SeNB and resource coordination between LTE and NR nodes should be designed with forward compatibility requirement of 5G system in mind. 

A cell in NR is yet to be defined. NR node may not be referring to one physical node as in LTE (ie. eNB). As discussed in [4], NR consists of CUs and DUs. There may be one to one relationship between DU and TRP. Control plane protocols are likely to be residing at CU while some UP protocols are to be located at DU. Mobility in NR is different from that of LTE.  NR SeNB change procedure depends on the NR architecture and NR cell concept. If NR SeNB changed within the same CU, this may not be visible to the LTE MeNB and the procedure may not be considered as SeNB change procedure. On the other hand, if NR SeNB changed with CU change (i.e. target and source NR SeNB belong to different CUs), the change will be visible to the LTE MeNB. Thus the level of NR SeNB change procedure needs to be further investigated with NR Cell concept and intra-system mobility discussions. 
Proposal 5: NR SeNB change procedure should be further investigated for LTE-NR tight interworking with NR cell concept and intra-system mobility discussions.

3. Conclusion
This contribution discusses support of LTE-NR tight interworking from the point of view of NR cell as a SeNB. The following proposals were made: 

Proposal 1: RRC diversity should be considered in the 5G study. 
Proposal 2: Parts of the 5G NR capabilities, 5G NR measurements and 5G node addition and removal can be seen to LTE eNB.
Proposal 3: The impact of LTE and NR interworking to LTE eNB should be kept as minimum as possible.

Proposal 4: RRM is distributed at LTE MeNB and NR SeNB and resource coordination between LTE and NR nodes should be designed with forward compatibility requirement of 5G system in mind. 

Proposal 5: NR SeNB change procedure should be further investigated for LTE-NR tight interworking with NR cell concept and intra-system mobility discussions.
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