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1. Introduction
During RAN3#92 meeting, the RAN-CN interface deployment scenarios were already defined in TR. However, the scenarios on LTE and NR tight interworking have not been clarified yet. Also it is needed to further discuss the reference/target architecture for inter-working as well as the possible interface functions, etc.
The contribution focuses on the above issues and provides the corresponding analysis,then gives our proposals.
2. Discussion
The following sections will respectively discuss the deployment scenarios for inter-working, reference/target architecture for inter-working and required interface functions.
2.1. Scenarios for LTE and NR inter-working
For support of inter-working, there may be the following five deployment scenarios to be considered when discussing the RAN internal interface and interface functions for inter-working:
· Case 1: inter-working between (e)LTE eNB and NR BS where (e)LTE eNB as Master node connected to EPC.
In this case, NR BS can only work as second node to provide supplementary radio resources to LTE-NR capable UE, and there is only one C plane interface with EPC via S1. the logical figure is shown below:
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· Case 2: inter-working between eLTE eNB and NR BS where eLTE eNB as Master node connected to 5G CN.

In this case, eLTE eNB works as master node and NR BS works as secondary node, and eLTE eNB only have a 

C plane interface with 5G CN via NG1. the logical figure is shown below:
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· Case 3: inter-working between eLTE eNB and NR BS where NR BS as Master node.

In this case, NR BS works as master node and eLTE eNB works as secondary node, and NR BS only have a C plane interface with 5G CN via NG1. the logical figure is shown below:
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· Case 4: inter-working between NR BSs
Can we call this case as inter-working due to using same RAT? Maybe it should be named as dual or multiple connectivities for NR if the scenario exists. The logical figure is shown below:
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· Case 5: inter-working between LTE eNB and NR BS where NR BS as Master node.
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In this case, NR BS works as Master node and LTE eNB works as secondary node, and only NR BS have a C plane interface with 5G CN via NG1. For this case, it is needed to clarify whether there is direct U-plane interface between LTE eNB and 5G CN for support of potential direct bearer option for inter-working? Or this case should be excluded? 

Proposal 1: RAN3 to discuss the above scenarios, and determine the final interface deployment scenarios to be studied for inter-working.
2.2. Reference/target architecture for inter-working
According to the agreement in last RAN2 meeting as below：
Agreements

1
Study both split bearer (3C bearers) and direct routing (1A bearers) for LTE-NR multi-RAT.

Then RAN3 should discuss whether the User plane options 1A and 3C for Dual connectivity can be assumed as the baseline of Reference/target architecture for the potential interface scenarios above for inter-working. 
Proposal 2：RAN3 to consider whether the User plane options 1A and 3C for Dual connectivity can be assumed as the baseline of reference/target architecture for all potential scenarios for inter-working.
2.3. Interface function of inter-working between LTE&NR 

Based on the previous discussion, a new logical interface:NGn required to be defined between LTE eNB or eLTE eNB and NR BS for support of inter-working. And it’s interface functions include control plane and the user plane.
· Control plane of inter-working should at least include the following functions:
1) IWK addition procedure
Similar to the legacy DC, the IWK Addition procedure is mainly used for the initial configuration of the inter-working function. For example after UE initially accessed to the LTE network, when moving into the coverage of NR BS, then the LTE node can trigger the procedure.
2) IWK modification procedure
After UE goes to inter-working mode, to dynamically modify the radio parameters at NR BS, the IWK modification procedure can be triggered by either LTE or NR node.
3) IWK release procedure

After UE goes to inter-working mode, the NR BS or LTE/eLTE eNB which acts as secondary node could be removed at any time. Like legacy DC,either MeNB or SeNB can trigger the IWK release procedures. 
· User plane of inter-working should at least include the following functions:
1) User data transmission 

In split bearer option, for the downlink transmission, the EPC or 5G NR will send the traffic to master node, and then the master node will send some or all of the user data to the second node over the NGn interface. Similarly, for the uplink transmission, data path will be from the second node to the Master node over NGn and then over S1-U or NG1-U from the master node to the EPC or 5G NR.

2) Flow control function

In split bearer option, the flow control is still required to improve the per-user throughput. Then the new logical interface needs to provide flow control function between the LTE eNB or eLTE eNB and NR BS.
Proposal 3: RAN3 to discuss the basic interface functions of inter-working between LTE&NR and capture corresponding description into TR.
3. Conclusion
This contribution discusses the deployment scenarios for inter-working, reference/target architecture for inter-working and required interface functions. The following proposals were made: 

Proposal 1: RAN3 to discuss the above scenarios, and determine the final interface deployment scenarios to be studied for inter-working.
Proposal 2：RAN3 to consider whether the User plane options 1A and 3C for Dual connectivity can be assumed as the baseline of reference/target architecture for all potential scenarios for inter-working.
Proposal 3: RAN3 to discuss the basic interface functions of inter-working between LTE&NR and capture corresponding description into TR.
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7.1
Tight interworking between new RAT and LTE
7.1.1
Inter-working scenarios
There are three inter-working scenarios as shown in Figure 7.1.1-1. 
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Figure 7.1.1-1 Deployment scenarios for inter-working
7.1.2
Inter-working interface functions
The basic interface functions for inter-working are shown in Table 7.1.2-1.
Table 7.1.2-1 Interface functions for inter-working
	Control plane function
	IWK addition procedure
	The IWK Addition procedure is mainly used for the initial configuration of the inter-working function.

	
	IWK modification procedure
	To dynamically modify the radio parameters at secondary node, the IWK modification procedure can be triggered by either master node or secondary node.

	
	IWK release procedure
	Either master node or secondary node can trigger the IWK release procedures.

	User plane function
	User data transmission
	In split bearer option, the traffic is transmitted via NGn between UE and EPC or 5G CN

	
	Flow control function
	In split bearer option, the flow control is required to improve the per-user throughput.
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