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1. Introduction
In last RAN3 meeting, we have achieved some progress on the interworking scenario option 3/3a. However, option 4/4a and 7/7a should also be discussed. In this paper, we focus on them and propose the corresponding TP. 
2. Discussion
As we know, in order to realize the interworking between LTE and new RAT, Option 3/3a, 4/4a and 7/7a of deployment scenarios can be considered. In last meeting, we have agreed the general description and architecture aspects for option 3/3a. In this paper, the corresponding parts of option 4/4a and 7/7a will be discussed.
Firstly, Option 4/4a is to be investigated. 


Fig. 1. Option 4/4a
Based on the architecture in Fig. 1, the following general description on option 4/4a is proposed for TR: 
· 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.
On the radio protocol architecture, it is better to put it as FFS since it is under discussion in RAN2. On the Network interface configurations, the following can be applied. 


          
Fig. 2: C-Plane connectivity for Option 4/4a;            Fig. 3: U-Plane connectivity for Option 4/4a

Proposal 1): To capture the general description, architectural and procedure aspects on Option 4/4a given above into section 7.1 of TR 38.801.



Fig. 4. Option 7/7a

Similarly on option 7/7a, based on the architecture given in Fig. 4 agreed last time, the following general description is proposed for TR: 
· 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.

On the radio protocol architecture, similarly it is better to put it as FFS since it is under discussion in RAN2. On the Network interface configurations, the following can be applied. 


              
Fig. 5: C-Plane connectivity for Option 7/7a;            Fig. 6: U-Plane connectivity for Option 7/7a

Proposal 2): To capture the general description, architectural and procedure aspects on Option 7/7a given above into section 7.1 of TR 38.801.
Proposal 3): To capture the TP for TR 38.801

3. Conclusion
In this contribution, the interworking between LTE and New RAT on option 4/4a and 7/7a were discussed. The following proposals are suggested to RAN3:
Proposal 1): To capture the general description, architectural and procedure aspects on Option 4/4a given above into section 7.1 of TR 38.801.
[bookmark: _GoBack]Proposal 2): To capture the general description, architectural and procedure aspects on Option 7/7a given above into section 7.1 of TR 38.801.
Proposal 3): To capture the TP for TR 38.801
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----------------Start of the First Change---------------
[bookmark: _Toc453159540][bookmark: _Toc460344308][bookmark: _Toc461015275][bookmark: _Toc461038405][bookmark: _Toc461038495]7.1	Tight interworking between new RAT and LTE
[bookmark: _Toc460344309][bookmark: _Toc461015276][bookmark: _Toc461038406][bookmark: _Toc461038496]7.1.1	General
Option 3/3a, 4/4a and 7/7a of deployment scenarios can be considered as LTE-NR tight interworking. 
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.
Editor’s note: Description for Option 4/4a and 7/7a is FFS.
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. 
[bookmark: _Toc460344310][bookmark: _Toc461015277][bookmark: _Toc461038407][bookmark: _Toc461038497]7.1.2	Option 3/3a
[bookmark: _Toc449541128][bookmark: _Toc460344311][bookmark: _Toc461015278][bookmark: _Toc461038408][bookmark: _Toc461038498]7.1.2.1	Architectural aspects
Assuming DC specified in TS 36.300 [12] as the baseline for LTE-NR tight interworking in this option, Radio Protocol Architecture for the User Plane can be defined in Figure 7.1.2.1-1. LTE eNB and gNB are assumed to have the role similar to MeNB (Master eNB) and SeNB (Secondary eNB) specified in TS 36.300 [12], respectively. NR PDCP is one of the NR sub-layers to handle SDUs of the S1-U interface as well as the SDUs of the NGC interface into different DRBs according to the QoS information associated with the SDU. 
Editor’s note: The below figure is an example. NR PDCP, NR RLC and NR MAC are pending to RAN2.
Editor’s note: Support of new bearer type is FFS.


Figure 7.1.2.1-1: Radio Protocol Architecture for split bearer and SCG bearer in Option 3/3a
Network interface configurations can be defined in Figure 7.1.2.1-2 and Figure 7.1.2.1-3.


Figure 7.1.2.1-2: C-Plane connectivity for Option 3/3a



Figure 7.1.2.1-3: U-Plane connectivity for Option 3/3a
[bookmark: _Toc460344312][bookmark: _Toc461015279][bookmark: _Toc461038409][bookmark: _Toc461038499]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
-	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 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 FFS.

7.1.3	Option 4/4a
7.1.3.1	Architectural aspects
Radio Protocol Architecture for the User Plane is pending to RAN2 (FFS).
Network interface configurations can be defined in Figure 7.1.3.1-1 and Figure 7.1.3.1-2.


Figure 7.1.3.1-1: C-Plane connectivity for Option 4/4a



Figure 7.1.2.1-2: 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 is pending to RAN2 (FFS).
Network interface configurations can be defined in Figure 7.1.4.1-1 and Figure 7.1.4.1-2.


Figure 7.1.4.1-1: C-Plane connectivity for Option 7/7a



Figure 7.1.4.1-2: 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 the Change---------------
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