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1 Introduction
In RAN3#93 meeting, the TP for architectural and procedural of LTE-NR tight interworking was agreed in R3-162526. However, there are several remaining FFS as follows:
FFS1: Applicability of the above-listed DC procedures is FFS. 
FFS2: Radio Protocol Architecture of option 4/4a/7/7a for the User Plane is pending to RAN2 (FFS)

In this contribution, we will give a brief analysis aiming to remove the FFSs and provide the corresponding TP for TR 38.801.
2 Discussion 
2.1 Applicability of procedures
Comparing to the LTE DC, some concerns for LTE-NR tight interworking are listed as follows:

Secondary RAT addition/modification/release:

· Who will decide to add the secondary RAT?

· In terms of secondary RAT addition: 
In LTE DC, it is the master eNB who makes decision to add a secondary eNB since only the master eNB has RRM related information such as measurement result and traffic load information etc. 
For LTE NR tight interworking, for initial configuration, since it is impossible to let the secondary RAT to manage the RRM measurement before we know which node could be used, the master node should configure/manage the RRM measurement for the frequencies of the secondary RAT, in order to know whether and which cell is suitable for the UE;

Therefore, the situation is same as LTE DC, same principle should be used, i.e. Master node makes the decision on addition of secondary RAT; RRM measurement configuration should be maintained in master node;
· In terms of secondary RAT modification/release: 
In LTE DC, master and secondary eNB all can trigger the modification/release procedure based on load situation, radio condition, etc.   

However, it is also possible for the secondary RAT to maintain RRM measurement for the frequencies of secondary RAT by itself. However lots of efforts are needed, for instance:

-
 The Master node needs to do additional coordination with secondary node on RRM measurement since the RF of UE may be shared for LTE/NR frequencies, and the total measurement capability is also shared;

- The master node cannot fully, fast control the secondary RAT since the master has no idea on the quality of secondary RAT if the measurement result of the secondary RAT is only reported to secondary node;

-
Additional complexity for both UE side and network side;    

Before see the real benefit to have RRM measurement in secondary RAT, we would like to stick to LTE DC principle, i.e. RRM measurement configuration should be maintained in master node;
Therefore, same principle should be used, i.e. both master/secondary nodes can make decision on the modification/release of secondary RAT. However RRM measurement configuration should be still maintained in master node;
· Secondary RAT change:

· Who should control the Secondary RAT change?  

As known in LTE DC, the change of secondary eNB procedure is initiated by the master eNB since there is no RRM in SeNB. The SeNB can only decide whether SeNB itself shall be removed, but has no idea whether other node can be used. Based on the discussion for secondary RAT addition/modification and release, the RRM is still maintained in master node in order to avoid unnecessary measurement report and contradictory decision. Therefore same principle should be used, i.e. master node makes decision on the change of secondary RAT;
Master RAT change without secondary RAT change:
· Who will decide to maintain secondary radio link during eNB handover?

This procedure is triggered when the UE changes the master eNB, but the UE is still under the coverage of the secondary node.  Therefore, the secondary node could be maintained. In LTE DC, the decision on the maintenance of secondary radio link is made by the target eNB since target eNB can acquire the RRM related information through handover preparation procedure. If the procedure is not allowed, the target eNB has to add secondary node again after handover procedure which will cause additional signalling, and impact user experience a bit. Therefore we would like to keep this procedure for LTE-NR tight interworking, i.e the source node should forward the secondary node configuration and related RRM measurement info to target upon HO, and let the target node to make the decision whether secondary node can be kept or not. 
Proposal 1: It is proposed RAN3 to reuse the LTE DC procedures for LTE-NR tight interworking as shown above and update the procedural aspects accordingly.
2.2 Radio protocol architecture for option4/4a and option7/7a
· Radio protocol architecture for split bearer and SCG bearer in option4/4a and option7/7a [1].
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Figure 1: radio protocol architecture for Option 4/4a
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Figure 2: radio protocol architecture for Option 7/7a

Notes: Radio Protocol Architecture for the option 7/7a and option 4/4a is pending to RAN2.
As a result, we propose that:

Proposal 2: It is proposed RAN3 to agree the above radio protocol architectures for option4/4a and option7/7a.
3 Conclusion
In this contribution, the related issues are discussed, and the following proposals were made:
Proposal 1: It is proposed RAN3 to reuse the LTE DC procedures for LTE-NR tight interworking as shown above and update the procedural aspects accordingly.
Proposal 2: It is proposed RAN3 to agree the radio protocol architecture for option4/4a and option7/7a.
We also propose to capture the above in the TR in section 5.
4 Reference

[1] RP-161266, 5G architecture options - full set, Deutsche Telekom AG.
5 Text proposal for TR38.801
7.1
Tight interworking between new RAT and LTE
7.1.1
General

Option 3/3a, 4/4a and 7/7a of deployment scenarios can be considered as tight interworking between NR and E-UTRA. 

In Option 3/3a, Dual Connectivity (DC) specified in TS 36.300 [12] and relevant stage 3 specifications (e.g., TS 36.423 [13]) should be reused as baseline considering the fact that EPC should not be impacted. Therefore, for the Xx interface between LTE eNB and gNB, the procedures and protocols would remain alike those of DC, while minor enhancements might not be ruled out.

In Option 4/4a, the tight interworking can be realized, in which the gNB (similar role as MeNB in TS 36.300 [12]) is connected to the NGC with Non-standalone Evolved E-UTRA (similar role as SeNB in TS 36.300 [12]). The Evolved E-UTRA user plane connection to the NGC goes via the gNB (Option 4) or directly (Option 4A). For the Xn interface between eLTE eNB and gNB, the procedures and protocols should be newly designed.
In Option 7/7a, dual connectivity can also be achieved, in which the eLTE eNB (similar role as MeNB in TS 36.300 [12]) is connected to the NGC with Non-standalone NR (similar role as SeNB in TS 36.300 [12]). The NR user plane connection to the NGC goes via the eLTE eNB (Option 7) or directly (Option 7A). For the Xn interface between eLTE eNB and gNB, the procedures and protocols should also be newly designed. Whether they are the same as Option 4/4a is FFS.
----------------------------------------------Start of Changes----------------------------------------------

7.1.2.2
Procedural aspects

The procedures defined under section 10.1.2.8 (Dual Connectivity operation) in TS 36.300 [12] are listed below. In this list, LTE eNB and gNB connected via Xx are considered to have the role similar to MeNB (or eNB without DC) and SeNB, respectively. The DC procedures defined in TS 36.423 [13] should be used as baseline.

-
SeNB Addition (MeNB initiated SeNB Addition)
-
SeNB Modification (MeNB initiated SeNB Modification)

-
SeNB Modification (SeNB initiated SeNB Modification)
-
Intra-MeNB handover involving SCG change

-
SeNB Release (MeNB initiated SeNB Release)

-
SeNB Release (SeNB initiated SeNB Release)
-
Change of SeNB (MeNB makes decision on the change of SeNB)
-
MeNB to eNB Change

-
SCG change

-
eNB to MeNB change

-
Inter-MeNB handover without SeNB change

-
Addition of a hybrid HeNB as the SeNB

Editor’s note: Applicability of the above-listed DC procedures is pending to RAN2.
7.1.3
 Option 4/4a

7.1.3.1
Architectural aspects

Radio Protocol Architecture for the User Plane can be defined in Figure7.1.3.1-1, which is pending to RAN2 (FFS).
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Figure 7.1.3.1-1: Radio Protocol Architecture for split bearer and SCG bearer in Option 4/4a

Network interface configurations can be defined in Figure 7.1.3.1-1 and Figure 7.1.3.1-2.
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Figure 7.1.3.1-2: C-Plane connectivity for Option 4/4a
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Figure 7.1.3.1-3: U-Plane connectivity for Option 4/4a

7.1.3.2
Procedural aspects

The procedures defined under section 10.1.2.8 (Dual Connectivity operation) in TS 36.300 [12] can be a reference for defining the new Xn based procedures, in which gNB and eLTE eNB connected via Xn are considered to have the role similar to MeNB and SeNB, respectively.
7.1.4
 Option 7/7a

7.1.4.1
Architectural aspects

Radio Protocol Architecture for the User Plane can be defined in Figure7.1.4.1-1 which is pending to RAN2 (FFS).
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Figure 7.1.4.1-1: Radio Protocol Architecture for split bearer and SCG bearer in Option 7/7a

Network interface configurations can be defined in Figure 7.1.4.1-1 and Figure 7.1.4.1-2.
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Figure 7.1.4.1-2: C-Plane connectivity for Option 7/7a
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Figure 7.1.4.1-3: U-Plane connectivity for Option 7/7a

7.1.4.2
Procedural aspects

The procedures defined under section 10.1.2.8 (Dual Connectivity operation) in TS 36.300 [12] can be a reference for defining the new Xn based procedures, in which eLTE eNB and gNB connected via Xn are considered to have the role similar to MeNB and SeNB, respectively.
----------------------------------------------End of Changes----------------------------------------------
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