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Introduction
At the last RAN3 meeting (NR adhoc 2), RAN3 has reached an agreement that “the same FC mechanism and procedures in F1, X2, Xn; possible enhancements for F1-U are not precluded”. 
Here we discuss how to capture and implement this agreement in the RAN3 specifications.
Discussion
LTE-NR interworking (option 3)
DC specified in TS 36.300 [1] is applied as the baseline for tight interworking between NR and E-UTRA in this option and LTE eNB and gNB are assumed to have the role similar to MeNB (Master eNB) and SeNB (Secondary eNB) specified in TS 36.300 [1]. X2 is adopted as the interface allowing to interconnect gNB and eNB. 
Taking the case of the MCG split bearer, the S1-U terminates in MeNB with the PDCP layer residing in the MeNB always and there exist independent RLCs for each leg of the split bearers. The X2 UP protocol is used to convey control information related to the user data flow management of data bearers. Each X2 UP protocol instance is associated to one data bearer only.
In the disaggregated gNB we could think of two different ways to route the UP traffic inside the SgNB. The baseline is that user plane traffic is routed from MeNB to SgNB via X2-U and then from SgNB-CU-UP to SgNB-DU via F1-U. This would be the main option but we also think that it is quite important to consider a possibility to allow routing the user plane traffic stemming from the MeNB directly to the SgNB-DU side protocol termination of F1-U. By that, delay due to concatenation of X2-U and F1-U can be avoided. Also, the complexity since 2 different flow control loops would need to exist one over X2-U and one over F1-U can be averted. It needs to be noted also that the MeNB could be kept unaware whether the traffic is routed directly to the gNB-DU side protocol termination of F1-U, in principle it only receives a TEID of its corresponding UP peer. This is depicted in the following picture.
[image: ]
Figure 1 User plane for LTE-NR tight interworking in deployment option 3. Left: concatenating X2-U and F1-U. Right: MeNB side flow control entity directly interacts with (SgNB) DU side.
The left side option is supported when the flow control functions of the X2-UP and F1-UP are aligned. 

In the case of SCG split bearer were S1-U data from EPC is split at the gNB while the S1-MME is still terminated at LTE. So, the MCG traffic is transmitted via the X2-U while the SCG traffic is transmitted via the F1-U. In this option there is no concatenation of F1-U and X2-U. 
Observation 1	For the LTE NR tight interworking user plane deployment for SCG split bearer, MCG traffic is transmitted via the X2-U while the SCG traffic is transmitted via the F1-U.

DC in NG-RAN
A similar discussion as above applies in the case of dual connectivity in NG-RAN. The UP interface Xn-U would need to cater again for the transfer of control information related to the user data flow management of data bearers. In the MCG split bearer case for the transfer of user data between MN and SN analogous alternatives as for option 3 discussed previously can be envisioned and are shown in the figure below:

[image: ]
Figure 2 User plane for MCG split bearer in NR DC deployment.
The left side option is supported when flow control functions of the Xn-UP and F1-UP are aligned. 

Similar considerations as in the previous section apply in the case of the SCG split bearer. If the Master Node is deployed in a disaggregated way, the same consideration applies as for the MGC split bearer option. 

Proposal 1:	For the LTE NR tight interworking option 3 user plane deployment and for the MGC split bearer option in NG-RAN there are two ways to transfer user plane data from MgNB to SgNB: 
· Concatenate X2-U/Xn-U and F1-U 
· Allow the MeNB/MgNB side flow control entity to directly interact with the SeNB/SgNB DU side flow control entity  

Givem that We have agreed on the same FC mechanism and procedures in F1, X2, Xn, to avoid maintaining different specifications with the same content, it is beneficial to keep only one specification for the mentioned protocols.
Proposal 2:	It is proposed that we have one place to specify the FC mechanism for F1-UP, X2-UP (related to EN-DC), Xn-UP protocol. We propose to keep the Xn-UP specification, TS 38.423 for EN-DC, NG-RAN and F1 flow control.

Conclusion 
Proposal 1:	For the LTE NR tight interworking option 3 user plane deployment and for the MGC split bearer option in NG-RAN there are two ways to transfer user plane data from MgNB to SgNB: 
· Concatenate X2-U/Xn-U and F1-U 
· Allow the MeNB/MgNB side flow control entity to directly interact with the SeNB/SgNB DU side flow control entity  

Proposal 2:	It is proposed that we have one place to specify the FC mechanism for F1-UP, X2-UP (related to EN-DC), Xn-UP protocol. We propose to keep the Xn-UP specification, TS 38.423 for EN-DC, NG-RAN and F1 flow control.
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Text Proposal for TS 38.401
<<<<<<<<<<<<<<<<<<<< Begin Text Proposal>>>>>>>>>>>>>>>>>>>>
---------------------------------
Skip unchanged text
----------------------------------

[bookmark: _Toc479931169][bookmark: _Toc483499674][bookmark: _Toc483507198]10.3.2.3	F1-U functions
[bookmark: _Toc479931170][bookmark: _Toc483499675][bookmark: _Toc483507199]10.3.2.3.1	Transfer of user data 
This function allows to transfer of user data between gNB-CU and gNB-DU.
[bookmark: _Hlk489888484][bookmark: _Toc479931171][bookmark: _Toc483499676][bookmark: _Toc483507200]Protocol functions of F1UP and XnUP are designed to allow direct transfer of user data and flow control between the NG-RAN node that host the split function for the DC split bearer option and the DU of the corresponding node, in case the corresponding node is deployed in a disaggregated way. The corresponding node decides the termination point for the UP that interacts with the NG-RAN node hosting the split function.

10.3.2.3.2	Flow control function 
This function allows to control the downlink user data flow to the gNB-DU. The detailed protocol is specified in TS 38.475 [4x].
Editor’s note: Whether to support uplink flow control is FFS.

<<<<<<<<<<<<<<<<<<<< End Text Proposal  >>>>>>>>>>>>>>>>>>>>



Text Proposal for TS 36.420
[bookmark: _Toc478165582][bookmark: _Toc479931152][bookmark: _Toc483499659][bookmark: _Toc483507183]<<<<<<<<<<<<<<<<<<<< Begin Text Proposal>>>>>>>>>>>>>>>>>>>>
---------------------------------
Skip unchanged text
----------------------------------

6	X2 interface protocols and protocol structure
[bookmark: _Toc478165583]6.1	General
There shall exist a clear separation between the Radio Network Layer and the Transport Layer. Therefore, the radio network ignalling and X2 data streams are separated from the data transport resource and traffic handling as shown in Figure 6.1.1. 


Figure 6.1.1: Separation of Radio Network Protocols and transport over X2

[bookmark: _Toc478165584]6.2	Radio signalling protocols 
[bookmark: _Toc478165585]6.2.1	X2AP protocol
The protocol responsible for providing signalling information across the X2 interface is called the X2 Application Protocol (X2AP). The X2AP is terminated by the two eNBs inter-connected via the X2 interface X2AP Procedure Modules. 
[bookmark: _Toc478165586]6.3	User plane protocol
For EN-DC, the protocol functions of X2UP and F1UP are designed to allow direct transfer of user data and flow control from the E-UTRAN to NG-RAN node that host the split function for the DC split bearer option and the DU of the corresponding node, in case the corresponding node is deployed in a disaggregated way. The corresponding node decides the termination point for the UP that interacts with the NG-RAN node hosting the split function.

[bookmark: _Toc478165587]6.3.1	Tunnelling protocol GTP-U
<<<<<<<<<<<<<<<<<<<< End Text Proposal  >>>>>>>>>>>>>>>>>>>>
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