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1   Introduction
In RAN#72, the full set of 5G architecture options was discussed in [1, RP-161266], in which 11 options were mentioned. The tasks related with RAN2/3 are given in [2, RP-161269]:
· RAN2/3 should continue to work on option 3 (together with the other options)

· Table in slide 10 of RP-161266 is confirmed (removes options 6 and 8)

· R1/R2/R3/R4/S2 to ensure availability of forward compatibility and report to RAN#75

· Forward compatibility between NSA and SA

· Forward compatibility between scenarios

This paper gives overview on the support of full set of 5G architecture options.

2   Discussion
Firstly, the terminologies used in this paper are provided (the mapped option in [1] is provided in the brackets):
-
Standalone NR, NG-Core Connected (Option 2);
-
Evolved LTE (Option 5);

-
Legacy LTE (Option 1);

-
Split bearer based LTE anchored Non-Standalone NR (Option 3);
-
SCG bearer based LTE anchored Non-Standalone NR (Option 3a);

-
Split bearer based Evolved LTE anchored Non-Standalone NR (Option 7);

-
SCG bearer based Evolved LTE anchored Non-Standalone NR (Option 7a);
-
Split bearer based NR anchored Non-Standalone LTE (Option 4);
-
SCG bearer based NR anchored Non-Standalone Evolved LTE (Option 4a);

1. Option 6 and Option 8/8a

Option 6 is defined as “Standalone 5GNR, EPC connected” and option 8 (including 8a) is defined as “Non-Standalone/”NR assisted”, EPC connected”.

As stated in the [2, RP-161269], the option 6 (Standalone 5GNR, EPC connected) and option 8 (including 8a, Non-Standalone/”NR assisted”, EPC connected) were removed from the Table in the slide 10 of RP-161266. There seems to be no requirement and interest on these options. Taking the option 3a (Non-Standalone/”LTE assisted”, EPC connected) into count as well, there seems to be little motivation for the NR connecting EPC with control plane.
Proposal 1: confirm that the scenario NR connecting EPC with control plane is not supported in this SID.

2. Standalone NR (option 2) and Split bearer based LTE anchored Non-Standalone NR (Option 3) 

The standalone NR is as one of target of the new radio which should be prioritized. Since there are lots of dedicated discussions, this paper does not discuss this option again.
Similar to standalone NR, split bearer based LTE anchored Non-Standalone NR is also most important option of tight interworking. And since the discussions have already been started, this paper does not discuss this option again.

3. Evolved LTE (Option 5)

This option is provided in Figure 1. And Evolved LTE is defined as “Evolved LTE is LTE upgraded to interface with the NG-Core”.
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Figure 1: Evolved LTE (Option 5)
In this option the Evolved LTE connects NG-Core with both control plane and user plane. The work assumption in RAN3 is the NG1 interface which is same with NR<-> NG Core is used between LTE and NG-Core.  One of advantage of the option is the LTE can benefit from the NG-Core functions. The possible NG-Core functions which are likely having impact on RAN are:

	Key issue No. (TR 23.799)
	Title/Content 
	RAN 

	6.10.1 
	Slice 
	Y 

	6.10.2 
	QoS 
	Y 

	6.10.3 
	Mobility Management 
	Y 

	6.10.4 
	Session Management 
	Y 

	6.10.5 
	Efficient UP paths 
	Y 

	6.10.6 
	session/service continuity 
	Y

	6.10.12 
	Authentication 
	Y


In order to support of above NG-Core functions, the enhancement on RRC and PDCP are expected, e.g. PDCP update is needed to support new security and QoS schemes. 
Proposal 2: L2/L3 enhancements on Evolved LTE to support new core functions are expected.
4. SCG bearer based LTE anchored Non-Standalone NR (Option 3a)
This option is provided in Figure 2:
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Figure 2: SCG bearer based LTE anchored Non-Standalone NR (Option 3a)
From UE side, the impact should be same with option 3, e.g. how to design RRC mechanism.
In this option, the NR connects EPC with use plane only. The protocol of the use plane between NR and EPC could be S1-U or NG1-U. The issue of using S1-U is not forwards compatible with standalone NR on following aspects:

-
NR shall support extra legacy S1-U function. But in standalone NR, NG1-U could be totally different with S1-U, e.g. NG1-U may support of flow based data transmission instead of bearer based data transmission. 
-
NR shall support legacy PDCP function, e.g. LTE security which may also not be useful in standalone NR.
In standalone NR, the RAN function split and CU/DU architecture is under discussion. If PDCP layer is located in CU in SA NR, the location of PDCP layer in NSA NR should be considered as well in order to keep forwards compatibility with SA NR.
Proposal 3: In SCG bearer based LTE anchored Non-Standalone NR (Option 3a), the following issues needs to be discussed:

-
Whether S1-U or NG1-U is used between EPC and NR gNB?

-
Whether legacy PDCP function, e.g. LTE security is used in NR gNB?

-
Whether CU-DU function split should be considered in NR gNB?
5.  Split bearer based NR anchored Non-Standalone LTE (Option 4)
This option is provided in Figure 3:
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Figure 3: Split bearer based NR anchored Non-Standalone LTE (Option 4])
Firstly, this option is based on “Standalone NR, NG-Core Connected “. NG-Core could have new functions e.g. network slicing, new QoS framework, new security and etc, which are not supported by legacy LTE. In order to have less impact on LTE, a X2 like interface is preferred between LTE and NR. And the NR needs to do some adaptation of the new functions to X2-like functions before transmitting the data to LTE over X2 interface. 
Proposal 4: In Split bearer based NR anchored Non-Standalone LTE (Option 4), a X2-like interface between eNB and gNB is preferred.
6. SCG bearer based NR anchored Non-Standalone Evolved LTE (Option 4a)
This option is provided in Figure 4:
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Figure 4: SCG bearer based NR anchored Non-Standalone Evolved LTE (Option 4a)
In this option, the Evolved LTE connects to NG-Core with user plane only. The work assumption in RAN3 is the NG1 interface which is same with NR<-> NG Core is used between Evolved LTE and NG-Core. Then in this option, NG1-U is used between Evolved LTE and NG-Core which means that the evolved LTE needs to support the user plane related new functions in NG-Core, e.g. slicing, new QoS framework.
Proposal 5: In SCG bearer based NR anchored Non-Standalone Evolved LTE (Option 4a]), NG1-U is used between Evolved LTE and NG-Core, and user plane related new functions in NG-Core should be supported by Evolved LTE.

7. Split/SCG bearer based Evolved LTE anchored Non-Standalone NR (Option 7/7a)

The options are given in Figure 5:
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Figure 5: Split/SCG bearer based Evolved LTE anchored Non-Standalone NR (Option 7/7a)
These options are based on evolved LTE which means the evolved LTE also needs to support the NG-Core functions and L2/L3 enhancements on LTE are expected to support the options.  And in these options, the interface between evolved LTE and NR can be a new interface other than X2.

Proposal 6: Split/SCG bearer based Evolved LTE anchored Non-Standalone NR (Option 7/7a) is based on evolved LTE and a new interface other than X2 between evolved eNB and NR gNB may be needed.
Based on above discussion, the option 4/4a is based on option 2, e.g. in order to support option 4/4a, the UE has to support the basic functions for option 2. Similarly, option 7/7a is based on option 5. And in order to support option 3a, some issues needs to be further discussed as listed in proposal 3. Therefore the following options should be studied firstly:

-
Standalone NR, NG-Core Connected (Option 2);

-
Evolved LTE (Option 5);

-
Split bearer based LTE anchored Non-Standalone NR (Option 3);

Proposal 7: The following options should be studied firstly:

-
Standalone NR, NG-Core Connected (Option 2);

-
Evolved LTE (Option 5);

-
Split bearer based LTE anchored Non-Standalone NR (Option 3).
3   Summary

In this paper, we discussion the full set of 5G architecture options and the proposals are:
Proposal 1: confirm that the scenario NR connecting EPC with control plane is not supported in this SID.

Proposal 2: L2/L3 enhancements on Evolved LTE (option 2) to support new core functions are expected.

Proposal 3: In SCG bearer based LTE anchored Non-Standalone NR (Option 3a), the following issues needs to be discussed:

-
Whether S1-U or NG1-U is used between EPC and NR gNB?

-
Whether legacy PDCP function, e.g. security is used in NR gNB?

-
Whether CU-DU function split should be considered in NR gNB?

Proposal 4: In Split bearer based NR anchored Non-Standalone LTE (Option 4), a X2 like interface between eNB and gNB is preferred.

Proposal 5: In SCG bearer based NR anchored Non-Standalone Evolved LTE (Option 4a), NG1-U is used between Evolved LTE and NG-Core, and user plane related new functions in NG-Core should be supported by Evolved LTE.

Proposal 6: Split/SCG bearer based Evolved LTE anchored Non-Standalone NR (Option 7/7a) is based on evolved LTE and a new interface other than X2 between evolved eNB and NR gNB may be needed.

Proposal 7: The following options should be studied firstly:

-
Standalone NR, NG-Core Connected (Option 2);

-
Evolved LTE (Option 5);

-
Split bearer based LTE anchored Non-Standalone NR (Option 3).
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