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1. Introduction
A joint RAN2-RAN3-SA2 session on NR / NextGen is scheduled to be held during this meeting to discuss the following topics:

1. RAN-CN functions

2. RAN-CN interconnection variant

3. Slicing

It is intended to submit a rapporteur summary of RAN3 discussion status on the above topics to the joint session. The draft summary is provided in [1].

With respect to the topic of RAN-CN interconnection variant, a text proposal for the RAN3 TR [2] capturing 5 scenarios to be considered in the discussions on RAN-CN interface definition for the 5G RAN was agreed during RAN3#91bis [3]. This is also reflected in the rapporteur summary of RAN3 discussion status [1].

However, we think it would be helpful to revise them a little to facilitate discussions/understandings on the RAN-CN interconnection variants among the working groups in the joint session, and address them in this document.

2. Discussion
2.1. Summary of RAN3 status on RAN-CN interconnection variant
In RAN3#91bis, it was agreed to capture the following text and figures in an attempt to capture all scenarios of RAN-Core connectivity for 5G RAN.

The following scenarios for connectivity between a RAN consisting of evolved LTE (eLTE) and NR and a CN consisting of a 5G CN and an (evolved) EPC should be considered in the discussions on RAN-CN interface definition for the 5G RAN. 

Editor’s note: whether the RAN-CN interfaces in the figures below consist of CP, UP or both it is FFS
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Fig.1: Scenario C-1









Fig.2: Scenario C-2
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Fig.3: Scenario C-3









Fig.4: Scenario C-4
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Fig.5: Scenario C-5
2.2. Proposed updates to the RAN-CN interconnection figures
2.2.1. Terminology

The term “eLTE eNB” is used in Fig.1-Fig.5 above. Our understanding is that here, “eLTE” is referring to LTE evolution on the air interface. On the other hand, SA2 has also defined the term “Evolved LTE” as follows in their TR [4] for the study on NextGen from the RAN-CN interface perspective:

Evolved LTE: In the context of this document Evolved LTE is E-UTRAN upgraded to interface with the Next Generation Core.
In order to avoid confusion during the joint meeting, it is proposed to avoid using the term “eLTE eNB”. Instead, we propose to use the following terms: “LTE node (eNB)” and “NR node”.

Proposal 1: Use the terms “LTE node (eNB)” and “NR node” instead of “eLTE eNB” and “NR BS”.

Furthermore, the term “5G CN” is used in Fig.1-Fig.5 above. Our understanding is that here, “5G CN” is referring to the next generation Core which is being studied in SA2 as part of NextGen. But in their study for NextGen, SA2 is using the term “NextGen Core” to refer to the next generation Core as show below.
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Fig.6: Figure from SA2 TR [4] for the study on NextGen
So it is proposed to align the terminology to NextGen Core.

Proposal 2: Use the term “NextGen Core” instead of “5G CN”.

2.2.2. Standalone operation

In our understanding, Fig.1-Fig.5 intended to capture all scenarios of RAN-Core connectivity, including standalone LTE operation, standalone NR operation and LTE/NR tight interworking operation. This can be confirmed from the following excerpt from the Draft Report of RAN3#91bis [5]:

Summary:

CN: EPC and 5G CN

Radio: eLTE and other RAT (WLAN)

RAN / CN interface:

- NR -> 5G CN (Huawei)

- NR -> EPC via tight integration without direct interface (NEC, NTT)

- NR -> EPC with interface UP only; or CP and UP

- eLTE/NR -> 5G CN (Samsung, Nokia)

- eLTE -> 5G CN

A single CN/RAN signalling interface (Ericsson)?

Other RAT (WLAN) should only be seen as tight integration

-> Section on general principles for interfaces in the TR from RAN to 5G CN

- TP is expected by next meeting to capture the agreement.

On the other hand, Fig.1-Fig.5 all show both LTE and NR in the same figure, and this could mislead a reader who is not aware of RAN3 discussions to think that they are all referring to LTE/NR tight interworking operation.

So it is proposed to have separate figures for standalone LTE operation (only showing LTE and not NR) and for standalone NR operation (only showing NR and not LTE).

Proposal 3: Add separate figures for standalone LTE operation and standalone NR operation which show only the concerning RAT and not the other.

2.2.3. LTE/NR tight interworking operation

In Fig.1-Fig.5, LTE nodes and NR nodes are always captured as separate nodes. However, as in the deployment scenario text proposal which was agreed in RAN3#91bis in [6] (copied below), it could be possible that the LTE and NR are implemented in the same node.

In this scenario (Co-sited deployment with LTE) the NR functionality is co-sited with LTE functionality either as part of the same base station or as multiple base stations at the same site.

So, for LTE/NR tight interworking operation, we propose to add a figure which shows LTE and NR to be implemented in a same node. This node can be referred to as the “LTE+NR joint node”. 

Proposal 4: Add separate figures illustrating the scenario with LTE+NR joint node for the case of LTE/NR tight interworking operation.

Furthemore, in Fig.1-Fig.5, CP/UP aspects are hidden. However, we think it could be beneficial to try and clarify this. RAN2 also had an email discussion on RAN-Core connectivity variants after RAN2#93bis [7]. Based on the RAN2 email discussion, we see the following RAN variants with respect to the LTE/NR tight interworking operation:

· “NR tightly integrated in LTE”, in which LTE is providing coverage/C-plane, and

· “LTE tightly integrated in NR”, in which NR is providing coverage/C-plane
Furthermore, for both of the above, there are sub-variants in terms of U-plane split, i.e. U-plane split at CN or RAN like the SCG bearer and split bearer of Rel-12 LTE dual connectivity.

It is also proposed to capture these variants.

Proposal 5: Capture different variants for LTE/NR tight interworking operation in terms of CP/UP aspects.

2.2.4. Proposed variants and figures

Compiling proposals 1-5 above, we come to the list of RAN variants to consider as in Table 1

Table 1: Different RAN variants to consider
	Variant
	Sub-variant
	Operational mode

	1
	-
	LTE standalone

	2
	-
	NR standalone

	3
	a
	NR tightly integrated in LTE
	U-plane split at CN

	
	b
	
	U-plane split at RAN

	
	c
	
	Joint LTE+NR node

	4
	a
	LTE tightly integrated in NR
	U-plane split at CN

	
	b
	
	U-plane split at RAN

	
	c
	
	Joint LTE+NR node


On a high level there are the following for RAN variants that are being discussed:

1. LTE standalone
2. NR standalone

3. NR tightly integrated in LTE

4. LTE tightly integrated in NR

Further, 3 sub-variants each for “XX tightly integrated in YY”
a. U-plane split at CN

b. U-plane split at RAN

c. Joint LTE+NR node

Each of these variants can be considered to have connection to EPC, NextGen Core or both. This is shown Fig.7 below.
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Fig.7: Different RAN-CN interconnections that can be considered for 5G

Proposal 6: Capture different RAN variants to consider as in Table 1, and different RAN-CN interconnection to consider as in Fig.7.

2.3. Proposal towards the joint session with SA2 and RAN2

During the joint session with SA2 and RAN2, it would be good to discuss and try to come to a common understanding / agreement among the working groups on the different RAN-CN interconnections that need to be supported. For this exercise, something like Table 2 can be handy. 

Table 2: RAN-CN interconnection variants (to confirm in joint session)

[image: image8]
In Table 2, it is noted that EPC connection is not within the scope of SA2 study for NextGen. However, SA2 should handle discussion/work for NR connection to EPC somehow when needed. Vice versa, LTE standalone is not within the scope of RAN study for NR. However, RAN should handle discussion/work for LTE connection to NextGen Core somehow when needed.

Proposal 7: Consider Table 2 for RAN3 input to the joint session with SA2 and RAN2 in order to discuss and try to come to a common understanding / agreement among the working groups on the different RAN-CN interconnections that need to be supported.

3. Conclusion

With respect to the topic of RAN-CN interconnection variant, a text proposal for the RAN3 TR [2] capturing 5 scenarios to be considered in the discussions on RAN-CN interface definition for the 5G RAN was agreed during RAN3#91bis [3]. This is also reflected in the rapporteur summary of RAN3 discussion status [1] drafted as an input to the joint session with SA2 and RAN2 to be held during this meeting.

However, we think it would be helpful to revise them a little to facilitate discussions/understandings on the RAN-CN interconnection variants among the working groups in the joint session, and propose the followings:

Proposal 1: Use the terms “LTE node (eNB)” and “NR node” instead of “eLTE eNB” and “NR BS”.

Proposal 2: Use the term “NextGen Core” instead of “5G CN”.

Proposal 3: Add separate figures for standalone LTE operation and standalone NR operation which show only the concerning RAT and not the other.

Proposal 4: Add separate figures illustrating the scenario with LTE+NR joint node for the case of LTE/NR tight interworking operation.

Proposal 5: Capture different variants for LTE/NR tight interworking operation in terms of CP/UP aspects.

Proposal 6: Capture different RAN variants to consider as in Table 1, and different RAN-CN interconnection to consider as in Fig.7.

Proposal 7: Consider Table 2 for RAN3 input to the joint session with SA2 and RAN2 in order to discuss and try to come to a common understanding / agreement among the working groups on the different RAN-CN interconnections that need to be supported.

Reference

[1] R3-161284, “Draft summary of RAN3 discussion status concerning NR on the topics for joint session with SA2 and RAN2”, NTT DOCOMO, INC.
[2] R3-160947, “3GPP TR 38.801 V0.1.0”, NTT DOCOMO, INC.
[3] R3-161010, “CN/RAN Interface deployment scenarios”, Ericsson
[4] TR 23.799, “Study on Architecture for Next Generation System”
[5] “Draft report of 3GPP TSG RAN WG3 meeting #91bis”, MCC
[6] R3-161005, “5G architecture scenarios”, Ericsson
[7] R2-163399, “Summary of email discussion [93bis#23][NR] Deployment scenarios”, NTT DOCMO, INC. (Email discussion rapporteur)
1
1

[image: image1.emf]EPC

eLTE eNB

5G CN

NR BS

RAN-CN 

Interface

[image: image9.png]Variant | Sub-variant RAN operational modes Connectto EPC? ,Connectto NG-Core?
1 - LTE standalone Already supported Yes?
2 - NR standalone Yes? Yes?
a U-plane split at CN
3 b NR tightly integrated in LTE U-plane split at RAN Yes? Yes?
c Joint LTE+NR node
a U-plane split at CN
4 b LTE tightly integrated in NR U-plane split at RAN Yes? Yes?
Ao c Joint LTE+NR node \

Scope of NR study /

Scope of NextGen study




EPC
eLTE eNB
5G CN
NR BS
RAN-CN Interface



EPC
eLTE eNB
5G CN
NR BS
RAN-CN Interface



EPC
eLTE eNB
5G CN
NR BS
RAN-CN Interface
RAN-CN Interface



_1523187661.doc


U







-







1







NG







Gi







-







NG







C







-







1







NG







Network







Data 







UE







NextGen 







Core







NextGen 







RAN







NextGen












EPC
eLTE eNB
5G CN
NR BS
RAN-CN Interface



EPC
eLTE eNB
5G CN
NR BS
RAN-CN Interface



