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1. Introduction
It has been a requirement that the NR is to have tight interworking with LTE. [38.913]. RAN3#92 has included Tight Interworking with LTE as a function specific for NR RAN.

	6.1.1.1
NR RAN functions
・・・・
Functions specific for NR RAN:

・・・・

-
Tight Interworking with LTE

-
This function enables tight interworking between NR and LTE by means of data flow aggregation. This function includes at least dual connectivity. Interworking with LTE is supported for collocated and non-collocated site deployments.



The next step is to identify its functionalities and procedures.
2. Discussion
The Tight interworking with LTE is assumed to use the dual connectivity as the base for further analysis. This is because as discussed in previous meetings and also in RAN plenary, the non-standalone NR which is assumed to have 5G RAT, will be the first release for the acceleration of the 5G NR and in order to realize non-standalone NR with the LTE assistance, the already defined LTE dual connectivity function will be the best choice of the candidate to consider.
2.1 LTE – NR Tight Interworking Architecture
Figure 1 shows C-plane connectivity of eNB involved in Dual Connectivity for a certain UE: the S1-MME or NG2 is terminated in eNB as MeNB. The eNB operating as an MeNB and the gNB operating as an SeNB are interconnected via new interface.
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Figure 1: C-Plane connectivity of eNB/gNB involved in Dual Connectivity
Two different user plane architectures are allowed: one in which the S1-U only terminates in the eNB that operates as an MeNB and the user plane data is transferred from the eNB operating as MeNB to gNB operating as SeNB using the new interface, and a second architecture where the S1-U can terminate in the gNB operating as SeNB. 
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Figure 2: U-Plane connectivity of eNB/gNB involved in Dual Connectivity
In terms of interworking with LTE, three bearer types exist for Dual Connectivity between LTE eNB operating as MeNB and gNB operating as SeNB: MCG bearer, SCG bearer and split bearer. Those three bearer types are depicted on Figure 3 below.
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Figure 3: Radio Protocol Architecture for Dual Connectivity
* The radio protocol stack is assumed to be similar with today LTE, however it may subject to RAN2 study.
2.2 LTE – NR Tight Interworking functionalities and procedures
As the initial deployment of NR gNB is assumed to be the non-standalone that is to work by the dual connectivity, we observed that the function to be supported can be similar with the LTE dual connectivity in X2 interface.
In terms of procedures between LTE eNB and the NR gNB, it is assumed the procedures of the dual connectivity in LTE can be a base. Therefore, the following functionalities / procedures are to be considered 
1) NR gNB Addition (correspondence to SeNB Addition)

2) NR gNB Modification (correspondence to SeNB Modification)

2-1) NR gNB initiated Modification
2-2) NR gNB initiate Modification

3) NR gNB Release
3-1) NR gNB initiated Release
3-2) NR gNB initiate Release

(The SeNB addition procedure which is taken from the 36.300 SeNB Addition procedure Figure 10.1.2.8.1-1 as a base, is shown in the Annex of this contribution) 
3. Conclusion

In this contribution, we discussed the possible architectures and functionalities and procedures for the LTE – NR tight interworking, which is to be based on the dual connectivity in LTE.
Proposal 1: It is proposed to capture the text in 2.1 and 2.2 above in TR38.801.
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7.1
Tight interworking between new RAT and LTE
7.1.x LTE – NR Tight Interworking Architecture
Figure x shows C-plane connectivity of eNB involved in Dual Connectivity for a certain UE: the S1-MME or NG2 is terminated in eNB that operates as an MeNB. The eNB operating as MeNB and the gNB operating as SeNB are interconnected via new interface.
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Figure x: C-Plane connectivity of eNB/gNB involved in Dual Connectivity
Two different user plane architectures are allowed: one in which the S1-U only terminates in the eNB operating as MeNB and the user plane data is transferred from eNB operating as MeNB to gNB operating as SeNB using the new interface, and a second architecture where the S1-U can terminate in the gNB operating as SeNB. 
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Figure y: U-Plane connectivity of eNB/gNB involved in Dual Connectivity
In terms of interworking with LTE, three bearer types exist for Dual Connectivity between LTE eNB operating as MeNB and gNB operating as SeNB: MCG bearer, SCG bearer and split bearer. Those three bearer types are depicted on Figure z below.
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Figure z: Radio Protocol Architecture for Dual Connectivity
* The radio protocol stack is assumed to be similar with today LTE, however it may subject to RAN2 study.
7.1.y LTE – NR Tight Interworking functionalities and procedures
As the initial deployment of NR gNB is assumed to be the non-standalone that is to work by the dual connectivity, we observed that the function to be supported can be similar with the LTE dual connectivity in X2 interface.

In terms of procedures between LTE eNB and the NR gNB, it is assumed the procedures of the dual connectivity in LTE can be a base. Therefore, the following functionalities / procedures are to be considered 
1) NR gNB Addition (correspondence to SeNB Addition)

2) NR gNB Modification (correspondence to SeNB Modification)

2-1) NR gNB initiated Modification

2-2) NR gNB initiate Modification

3) NR gNB Release

3-1) NR gNB initiated Release
3-2) NR gNB initiate Release

Annex For information
A.1
SeNB Addition

(The following procedure is taken from the 36.300 SeNB Addition procedure Figure 10.1.2.8.1-1 as a base, with the removal of detail parameters because it will be needed to further study.)

The SeNB Addition procedure is initiated by the MeNB and is used to establish a UE context at the SeNB in order to provide radio resources from the SeNB to the UE. This procedure is used to add at least the first cell (PSCell) of the SCG. Figure A.1 shows the SeNB Addition procedure.
The MeNB can be either LTE eNB or gNB, similarly the SeNB can be either gNB or LTE eNB.

[image: image11.emf]UE MeNB SeNB

S-GW/

NG UP

MME/ 

NG CP

1. SeNBAddition Request

2. SeNB Addition Request Acknowledge

3. RRCConnectionReconfiguration

4. RRCConnectionReconfigurationComplete

9. E-RAB Modification Indication

5. SeNB Reconfiguration Complete

12. E-RAB Modification Confirmation

10. Bearer Modication

7. SN Status Transfer

8. Data Forwarding

6. Random Access Procedure

Path Update procedure

11. End Marker Packet


Figure 10.1.2.8.1-1: SeNB Addition procedure

1.
The MeNB decides to request the SeNB to allocate radio resources for a specific E-RAB, indicating E-RAB characteristics (E-RAB parameters, TNL address information corresponding to bearer type). 
2.
If the RRM entity in the SeNB is able to admit the resource request, it allocates respective radio resources and, dependent on the bearer option, respective transport network resources. 
NOTE:
In case of split bearers, transmission of user plane data may take place after step 2.

NOTE:
In case of SCG bearers, data forwarding and the SN Status Transfer may take place after step 2.
3.
If the MeNB endorses the new configuration, the MeNB sends the RRCConnectionReconfiguration message to the UE.

4.
The UE applies the new configuration and replies with RRCConnectionReconfigurationComplete message. In case the UE is unable to comply with (part of) the configuration included in the RRCConnectionReconfiguration message, it performs the reconfiguration failure procedure.
5.
The MeNB informs the SeNB that the UE has completed the reconfiguration procedure successfully.

6.
The UE performs synchronisation towards the PSCell of the SeNB.
7./8.
In case of SCG bearers, and dependent on the bearer characteristics of the respective E-RAB, the MeNB may take actions to minimise service interruption due to activation of dual connectivity (Data forwarding, SN Status Transfer).
9.-12.
For SCG bearers, the update of the UP path towards the EPC/NG Core is performed.
PAGE  
1

_1531579222.vsd
Text



_1531583192.vsd
Text



_1531668286.vsd
Text



_1532182855.vsd
UE


MeNB


SeNB


S-GW/
NG UP


MME / 
NG CP


1. SeNB Addition Request


2. SeNB Addition Request Acknowledge 


3. RRCConnectionReconfiguration


6. Random Access Procedure


4. RRCConnectionReconfigurationComplete


9. E-RAB Modification Indication


5. SeNB Reconfiguration Complete


12. E-RAB Modification Confirmation


10. Bearer Modication


7. SN Status Transfer


8. Data Forwarding


      Path Update procedure


11. End Marker Packet



_1531580098.vsd
Text



_1531573133.doc


Split



Bearer







MCG



Bearer







MAC







MAC







gNB







RLC







PDCP







RLC







RLC







PDCP







RLC







PDCP







LTE eNB







SCG



Bearer












