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1
Introduction
In RAN3#101, following WA was made. 

-------------------------------------Start of quotation from [1] -------------------------------------

WA: 

- Start from the specification work for ng-eNB-CU and ng-eNB-DU, with W1 interface between the two logical nodes. Where the W1 only applies to NG-RAN and it may be possible to reuse 38.425 as user plane between the two logical nodes.

- Continue discussing other alternatives on if and how to introduce E-UTRAN (including EN-DC) operation at a later stage (i.e. FFS whether to have separate logical nodes, separate W1’ interface name, and separate user plane spec).
-------------------------------------End of quotation from [1] -------------------------------------

However, it seems not sure whether this WA is beneficial or not. Thus, this contribution discusses the benefit of  the WA and proposes possible way forward. 
2
Discussion
2.1 background
In RAN3#101, whether W1 should cover both E-UTRAN and NG-RAN was discussed as follows in [1].
-------------------------------------Start of quotation from [1] -------------------------------------

E///: already discussed; this jumps to conclusions too quickly. A physical node can be connected to both CNs, but whether this is 1 or 2 logical nodes is still to be discussed. 2 separate logical nodes would make the split clearer. Another alternative would be to have 2 separate interfaces and 2 separate logical nodes.

Nok: prefer different definitions for gNB-CU and en-gNB-CU (e.g. using same UP would really complicate things)

TI: what is the expected difference w.r.t. UP?

Nok: flow control is different

Or: why is 1 vs. 2 logical nodes issue relevant?

E///: discussed at length; and we should have 2 logical nodes – one connected to EPC and another connected to 5GC

TI: agree, but from F1/W1 p.o.v., do we see big differences?

E///: yes, because of EPC-specific features which don’t exist in 5GC, and vice versa. Different interfaces would make this easier.

HW: don’t disagree, but this is solved through fn prioritization (Orange paper)

E///: we cannot assume same features in 5GC as in EPC

HW: same as NR (we simply have gNB-CU/DU), and then we distinguish in St3

E///: en-gNB does not connect to EPC. This is different
-------------------------------------End of quotation from [1] -------------------------------------

From above, following discussion point can be obtained.

Observation 1: Whether W1 should cover both E-UTRAN and NG-RAN has following discussion points.

C-plane: Whether interface  is more clean if it covers only 5GC/EPC related function (i.e. whether same interface can cover both 5GC and EPC function) 

U-plane: Difference of Flow control

Based on the understanding above,  summary of offline discussion was created [3] and captured as WA in chairman note [1].

-------------------------------------Start of quotation from [1] -------------------------------------

WA: 

- Start from the specification work for ng-eNB-CU and ng-eNB-DU, with W1 interface between the two logical nodes. Where the W1 only applies to NG-RAN and it may be possible to reuse 38.425 as user plane between the two logical nodes.

- Continue discussing other alternatives on if and how to introduce E-UTRAN (including EN-DC) operation at a later stage (i.e. FFS whether to have separate logical nodes, separate W1’ interface name, and separate user plane spec).
-------------------------------------End of quotation from [1] -------------------------------------

Then, following editor node was captured in TS37.470.

-------------------------------------Start of quotation from [3] -------------------------------------

Editor’s Notes: The definition below focuses on the scenario of an ng-eNB with disaggregated architecture operating in NG-RAN mode; FFS if and how to consider also a scenario with operation in E-UTRAN mode. (i.e. FFS whether to have separate logical nodes, separate W1’ interface name, and separate user plane spec).
-------------------------------------End of quotation from [3] -------------------------------------

So, for  discussing the validity of technical analysis on WA,  observation1 should  be revisited.

2.2 Technical difficulty
2.2.1 C-plane aspects
This section discusses whether interface  is more clean if it covers only 5GC/EPC related function (i.e. whether same interface can cover both 5GC and EPC function)
Before going to detailed analysis, let’s revisit analysis of difference between LTE and NR on [4] 

-------------------------------------Start of quotation from [3] -------------------------------------

Observation 1:
The LTE RRC protocol does not allow to clearly separate higher-layer (HL) and lower-layer (LL) configuration parameters.  
Observation 2:
The LTE RRC-Reconfiguration message has been extended several times and as a result it is composed of a complex mix of LL and HL parameters coupled together.
-------------------------------------End of quotation from [3] -------------------------------------

On observation 1, it seems to be misleading; the truth is that there is no single container to include all higher layer  (/lower layer) configuration but there is clear separation of ownership  (otherwise, RAN2 couldn’t specify LTE-DC.)

On observation 2, similar with observation 1, there seems to be clear ownership separation on each IE regardless there isn’t explicit indication (unfortunately).
And, current F1 mechanism is assumed to generate owned parameters by the node. So, for reusing such mechanism, RAN3 needs to categorize IE ownership.

Observation 2: For defining W1, RAN3 needs to clarify ownership of each IE (i.e. whether the parameter is belongs eNB-CU or eNB-DU).

So, if RAN3 would like to have unified interface between E-UTRA and NG-RAN, RAN3 needs to work on categorizing (1) E-UTRAN specific/NG-RAN specific/Common and (2) owned by eNB-CU/DU. But, for unified interface, (2) is only issue. 

Observation 3: For separate interface between E-UTRAN and NG-RAN, Two step of IE categorization((1) E-UTRAN specific/NG-RAN specific/Common and (2) owned by eNB-CU/DU) is needed; For unified interface, only one step of IE categorization ((2) owned by eNB-CU/DU) is needed.

Then, it would be discussion point whether differentiating E-UTRAN specific function and NG-RAN specific function would be beneficial. 

[Lower layer point of view]

On this point, it is not sure whether differentiation can be achieved. Even for NG-RAN, legacy RLC, MAC and PHY parameters needs to be configured considering complicated extensions. So, almost all parameters on legacy RLC/MAC/PHY parameters would be used in common.
Observation 4: Even in NG-RAN, legacy  RLC, MAC and PHY parameters would also be used (including complicated extended parameters)
[Higher layer point of view]

Main difference of E-UTRAN and NG-RAN would be following.

-Whether to necessarily use NR PDCP 

(Note that even in E-UTRAN, NR-PDCP would be used for EN-DC).

-Whether to use SDAP.
However, the differentiation of higher layer is already clear in TS36.331 v15.3.0 [5] as pdcp-Config  (for E-UTRAN) and nr-RadioBearerConfig (for E-UTRAN and NG-RAN).

Observation 5: On PDCP and SDAP, the differentiation of E-UTRAN and NG-RAN is already clear in RAN2 specification.
Thus, the difference would be whether to transfer (1) pdcp-Config and nr-RadioBearerConfig  for E-UTRAN  (2) only nr-RadioBearerConfig for NG-RAN.

Observation 6: The difference of separate interface would be just whether to transfer (1) pdcp-Config and nr-RadioBearerConfig  for E-UTRAN  (2) only nr-RadioBearerConfig for NG-RAN.
[Other point of view (e.g measurement)]

On F1, principle was already discussed. And, the principle would be reused for both NG-RAN and E-UTRAN in common. So, there would be no hard obstacles.

Observation 7: On other aspects, principles for F1 would be reused to both E-UTRA and NG-RAN; no clear show stoppers to have unified interface
So, defining separate interface between E-UTRAN and NG-RAN seems just increase RAN3 work load.

Observation 8: From C-plane perspective, considering commonality between E-UTRAN and NG-RAN, separate interface between E-UTRAN and NG-RAN would  increase RAN3 work load.
2.2.2 U-plane aspects
Difference on flow control aspects was discussed previously. However, RAN3 already agreed to use TS38.425 [6] in E-UTRAN (i.e. X2 and F1 during EN-DC). 
Observation 9: TS38.425 is already used in E-UTRAN  (i.e. X2 and F1 during EN-DC).

Then, the question would be what is the impact to apply it to generic in E-UTRAN. As follow control mechanism can be used in common (i.e. no difference with F1 can be foreseen), it would be only PDCP related part; PDCP SN length. In NR-PDCP, only 18bit can be used. On the other hand, in LTE-PDCP, 7bit, 12bit, 15bit and 18bit can be used. So, there would be no impact to adopt TS38.425 to use eNB HLS  for both E-UTRAN and NG-RAN; current 18bit frame format of TS38.425 can cover shorter length. (In TS38.425, the bit position is already clarified.)

Observation 10: As same flow control mechanism would be used in both E-UTRAN and NG-RAN, TS38.425 can be used for both E-UTRAN and NG-RAN as NR-PDCP SN length can cover all LTE PDCP SN length.

So,  it may be inefficient to update current TS36.425 or create new specification as it would invite future maintenance work 
Observation 11: From U-plane perspective, considering commonality between E-UTRAN and NG-RAN, separate HLS eNB interface between E-UTRAN and NG-RAN just increases RAN3 workload .
3
Conclusion

This contribution discusses the benefit of  the WA and proposes possible way forward. Following observations were obtained.

Observation 1: Whether W1 should cover both E-UTRAN and NG-RAN has following discussion points.

C-plane: Whether interface  is more clean if it covers only 5GC/EPC related function (i.e. whether same interface can cover both 5GC and EPC function) 

U-plane: Difference of Flow control

Observation 2: For defining W1, RAN3 needs to clarify ownership of each IE (i.e. whether the parameter is belongs eNB-CU or eNB-DU).

Observation 3: For separate interface between E-UTRAN and NG-RAN, Two step of IE categorization((1) E-UTRAN specific/NG-RAN specific/Common and (2) owned by eNB-CU/DU) is needed; For unified interface , only one step of IE categorization ((2) owned by eNB-CU/DU) is needed.

Observation 4: Even in NG-RAN, legacy  RLC, MAC and PHY parameters would also be used (including complicated extended parameters)
Observation 5: On PDCP and SDAP, the differentiation of E-UTRAN and NG-RAN is already clear in RAN2 specification.
Observation 6: The difference of separate interface would be just whether to transfer (1) pdcp-Config and nr-RadioBearerConfig  for E-UTRAN  (2) only nr-RadioBearerConfig for NG-RAN.
Observation 7: On other aspects, principles for F1 would be reused to both E-UTRA and NG-RAN; no clear show stoppers to have unified interface
Observation 8: From C-plane perspective, considering commonality between E-UTRAN and NG-RAN, separate HLS eNB interface between E-UTRAN and NG-RAN has small benefit of clarity and increases RAN3 workload.
Observation 9: TS38.425 is already used in E-UTRAN  (i.e. X2 and F1 during EN-DC).

Observation 10: As same flow control mechanism would be used in both E-UTRAN and NG-RAN, TS38.425 can be used for both E-UTRAN and NG-RAN as NR-PDCP SN length can cover all LTE PDCP SN length.

Observation 11: From U-plane perspective, considering commonality between E-UTRAN and NG-RAN, separate HLS eNB interface between E-UTRAN and NG-RAN just increases RAN3 workload .
Based on above, different treatment between E-UTRAN and NG-RAN may be harmful for RAN3.

Thus, following is proposed.

Proposal: RAN3 to  reconsider the WA
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