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1 Introduction
In RAN2#94 meeting, it was agreed that: 
· DC approach for LTE-NR aggregation will be studied (FFS whether 3c/1a-like or other user plane architecture to be used).
· Study both split bearer (3C bearers) and direct routing (1A bearers) for LTE-NR multi-RAT.
Based on above, the main objective of LTE-NR tight interworking is to specify the required control plane and user plane signalling and procedures between eNB and NR  by taking LTE dual connectivity operation into account.
In this contribution, we will gives a brief analysis on the LTE-NR tight interworking procedures and focus mainly on the analysis of common and new functions between LTE-NR tight interworking and LTE dual connectivity. 

2 Discussion 
2.1 Baseline for LTE-NR tight interworking operation
For now since there is no decision on which cases should be considered for tight interworking, both 1A and 3C will be studied when figuring out the solutions for LTE-NR tight interworking in this paper. The difference between 1A and 3C in LTE is whether the bearer can be transferred from SGW or MeNB to the SeNB, thus the general procedures are still the same. 
Considering the option 3/3a/4/4a/7/7a architectures in [1], the similar procedures for the LTE-NR tight interworking are given as follows.
	Anchor
	Procedures based on LTE DC

	(e)LTE eNB
	NR BS Addition;
NR BS Modification, including intra-eNB change with NR BS modification;
NR BS Release;
Change of NR BS;
Inter-eNB HO with NR BS release.

	NR BS
	eNB Addition;
eNB Modification, including intra-NR BS change with eNB modification;
eNB Release;
Change of eNB;
Inter-NR BS HO with eNB release.


Proposal 1: It is proposed to use the LTE DC similar procedures as the baseline for LTE-NR tight interworking operation.
2.2 Possible new functionalities
Compared to LTE DC, NR RAN will be designed to support various services with more requirements, thus some new functions could be introduced. Some considerations are given as followings.
· Supporting new QoS framework in NR
Currently two types of NR QoS framework are under discussion, i.e., one is flow based QoS modelling, and the other one is DRB based QoS modelling. As there was an agreement in last RAN2 meeting that the DRB concept will be reused in NR, how the QoS flow maps to DRB in RAN nodes needs further check. In case that LTE acts as the anchor in LTE-NR tight interworking scenarios, it is required for NR to interpret the LTE QoS parameters to reserve the necessary resource for the split bearer. And in case that NR acts as anchor, it should be able to generate the QoS parameters which can be recognized by LTE by QoS mapping.
In summary, the new mapping rules are required between LTE QoS parameters and NR QoS parameters.
Proposal 2: It is proposed to consider the new mapping rules to support the QoS framework in NR.  

· Supporting new Security framework in NR
Considering that the split is performed at PDCP layer in LTE DC, there is no security issue when ciphering occurs in MeNB only for 3C case. However, in 1A case, the security may be impacted due to ciphering in both MeNB and SeNB. In this case, MeNB needs to generate key for SeNB to perform user plane data encryption. 
In case that LTE acts as the anchor, LTE eNB will generate the keys for NR BS to perform user plane data encryption. 
· If the LTE connects to EPC, only LTE security can be used assuming we will not update EPC to support new security function. Therefore NR has to support LTE security for this scenario;

· If the LTE connects to new core, new security functionality should be supported, and the NR will use new security for this scenario;

In case that NR acts as the anchor, NR BS will generate the keys for LTE eNB to perform necessary  encryption. In our understanding, LTE eNB has to support new security for this scenario unless new core can support LTE security. 
Proposal 3: It is suggested to consider both LTE based security and new security for tight interworking NR parts.  
3 Conclusion
In this contribution, the baseline procedures for LTE-NR tight interworking and the possible considerations on new procedures have been discussed. It is proposed that:
Proposal 1: It is proposed to use the LTE DC similar procedures as the baseline for LTE-NR tight interworking operation.
Proposal 2: It is proposed to consider the new mapping rules to support the QoS framework in NR.  

Proposal 3: It is suggested to consider both LTE based security and new security for tight interworking NR parts. 
4 Reference

[1] RP-161266, 5G architecture options - full set, Deutsche Telekom AG.
3GPP


