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1
Introduction

We had debated at RAN3#97 and #97bis how to realise a common user plane protocol on F1-U, Xn-U and X2-U to allow direct communication between user plane protocol entities not hosted by the same logical node (see respective WAs in e.g. chair’s agenda in AI 19.8.3.1).

This to document the approach supported by the signing companies.

The set of documents submitted to this topic are 

-
an update to 38.425v020 (R3-174762)

-
TP for 37.340 (R3-174763), 38.420 (R3-174764), and 38.470 (R3-174765).

-
no TP was deemed necessary for current TS 38.401 and TS 38.300, as statements contained therein are general enough.
-
no TP was deemed necessary for current TS 36.300, as X2-U is specified to be established between eNBs.

-
a CR for TS 36.424 is needed to specify X2-U data transport in the context of EN-DC (R3-174766).

-
with this approach, it is not necessary to further maintain the draft TS 38.475 and the running BL CR to 36.425, as the functions contained will be specified in TS 38.425.
2
Discussion

2.1
A unified 5G user plane protocol specification
As discussed at RAN3#97bis, it is very important to ensure that a certain user plane protocol function is specified at a single place, therefore, the proposed 5G User Plane protocol specification, based on 38.425v020, as submitted in R3-174762 foresees to include functions agreed at RAN3#97bis for F1-U (see latest version 38.745v030) and Xn-U into a single specification.

As was shown in the “proof of concept” document at RAN3#97bis, see R3-174175 [1], there is the possibility to indeed follow such an approach. In R3-174175 [1] the main changes were summarized as follows
-
The user plane protocol is proposed to be named “5G User Plane protocol”
-
When appropriate, in the actual functional description, any reference to a specific interface or RAN node was removed.
-
As the 5G user plane protocol is only applicable for cases with NR PDCP, this has been clarified throughout the specification.
Note:
See also 37.340 section 4.2.2, which specifies, that NR PDCP is indeed always used for EN-DC and MR-DC with 5GC cases:
For EN-DC, the network can configure either E-UTRA PDCP or NR PDCP for MCG bearers while NR PDCP is always used for SCG bearers. For split bearers, NR PDCP is always used and from a UE perspective there is no difference between MCG and SCG split bearers.
In MR-DC with 5GC, NR PDCP is always used for all bearer types.

-
the nodes hosting 5G user plane protocol terminations are named “corresponding node” and “node hosting NR PDCP”.

-
The scope clarifies the applicability for nodes terminating the F1-U/X2-U/Xn-U interface. 

On top of changes applied as shown in R3-174175
-
Outage/Resume indications as agreed in for TS 38.475 have been introduced in R3-174762. Likewise, user plane protocol functions agreed for 38.425 (polling, support of UM RLC and “transmitted PDU indication) are assumed to be well applicable regardless which logical node that hosts the “corresponding node” or “NR PDCP hosting node” side 5G user plane protocol entity.
-
A statement is included to document the direct communication possibility between 5G user plane protocol entities terminating different user plane interfaces: If configured, NR user plane protocol instances exist at the Master node and the Secondary node in the context of MR-DC or at nodes hosting F1-U protocol terminations. The NR user plane protocol supports direct communication between NR user plane protocol entities, regardless of whether they terminate the same or different user plane interfaces.
If, at a later stage, other kinds of direct communication are possible, respective specification text will be added or modified.
Proposal 1 It is proposed to agree on a single TS applicable for X2-U, Xn-U and F1-U for MR-DC and gNB higher layer split, as documented for TS 38.425 in R3-174762.
RAN3 is currently maintaining a BL CR version for 36.425 and a draft version of 38.475.
-
With the approach to have a single user plane protocol specification, applicable for X2-U, Xn-U and F1-U for MR-DC, TS 38.475 and the BL CR for 36.425 are no longer needed.

-
Abandoning the BL CR for 36.425 allows RAN3 to finalise discussions on possible backwards compatibility problems with 36.425, as 36.425 will not be used for any MR-DC related flow control function. 36.425 will be only applicable for LTE DC, MCG and SCG providing E-UTRA within an EPS environment.
-
TS 38.425 will become part of the set of TSs RAN3 has to provide to TSG RAN #78 in December 2017.
Proposal 2 It is further proposed to abandon TS 38.475 and the BL CR to 36.425. TS 36.425 is kept applicable for LTE DC in E-UTRAN with (LTE) PDCP.
Proposal 3 Deliver TS 38.425 as part of the RAN3 set of TSs to meet the TSG RAN#78 deadline.

The proposed changes to TS 38.425 in R3-174762 have implemented the agreed additions for the DDDS in the order proposed.
-
It would be worth considering a re-arrangement of the included fields, e.g. signalling mandatory fields first and optional fields afterwards. But this will be part of discussions in separate papers.

2.2
Further changes necessary in stage 2 and general specifications
2.2.1
TP for 37.340
A reference to the 5G user plane protocol is introduced and described in section 12 for X2 and Xn interface aspects. Changes are also made to Xn and X2 control plane functions, to clearly distinguish them from user plane functions.
<<<<<<<<<<<<<<<<<<<< Begin of Changes to TS 37.340v111 >>>>>>>>>>>>>>>>>>>>
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3GPP TS 38.300: "NR; NR and NG-RAN Overall description; Stage 2".

[4]
3GPP TS 38.331: "NR; Radio Resource Control (RRC) protocol specification".
[5]
3GPP TS 38.423: "NG Radio Access Network (NG-RAN); Xn application protocol (XnAP)".
[6]
3GPP TS 38.425: "NG Radio Access Network (NG-RAN); NR user plane protocol".
<<<<<<<<<<<<<<<<<<<< Next Changes to TS 37.340v111 >>>>>>>>>>>>>>>>>>>>

12
X2/Xn Interface related aspects

Stage 2 specification for X2-C procedures for EN-DC is contained in TS 36.300 [2].

Xn-C procedures for MR-DC with 5GC are specified in TS 38.423 [5].
X2-U procedures for EN-DC and Xn-U procedures for MR-DC are specified in TS 38.425 [6].
<<<<<<<<<<<<<<<<<<<< End of Changes to TS 37.340v111 >>>>>>>>>>>>>>>>>>>>

Proposal 4 It is proposed to agree on the changes to TS 37.340 as shown in section 2.2.1 and submitted in R3-174763.

2.2.2
TP for 38.420
Renaming of the Xn user plane protocol to the generic NR user plane protocol requires changes as shown below:
<<<<<<<<<<<<<<<<<<<< Begin of Changes to TS 38.420v040 >>>>>>>>>>>>>>>>>>>>
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[5]
3GPP TS 38.423: "NG-RAN; Xn Application Protocol (XnAP)".

[6]
3GPP TS 38.424, "NG-RAN; Xn data transport".

[7]
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<<<<<<<<<<<<<<<<<<<< Next Changes to TS 38.420v040 >>>>>>>>>>>>>>>>>>>>

8.5
NG-RAN Xn interface: 5G user plane protocol (TS 38.425)

TS 38.425 [7] specifies the user plane protocol procedures over the NG-RAN Xn interface.

8.6
Summary of NG-RAN Xn interface Technical Specifications

The relationship between the technical specifications that define the NG-RAN Xn interface is shown in Figure 8.6.1.




Figure 8.6.1: Xn Interface Technical Specifications

<<<<<<<<<<<<<<<<<<<< End of Changes to TS 38.420v040 >>>>>>>>>>>>>>>>>>>>

Proposal 5 It is proposed to agree on the changes to TS 38.420 as shown in section 2.2.2 and submitted in R3-174764.
2.2.3
TP for 38.470
Renaming of the F1 user plane protocol to the generic 5G user plane protocol requires changes as shown below:

<<<<<<<<<<<<<<<<<<<< Begin of Changes to TS 38.470v041 >>>>>>>>>>>>>>>>>>>>
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[1]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications".

[2]
3GPP TS 38.401: "NG-RAN; Architecture Description".

[3]
3GPP TS 38.471: "NG-RAN; F1 layer 1". 

[4]
3GPP TS 38.472: "NG-RAN; F1 signalling transport". 

[5]
3GPP TS 38.473: "NG-RAN; F1 Application Protocol (FnAP) ". 

[6]
3GPP TS 38.474: "NG-RAN; F1 data transport". 

[7]
3GPP TS 38.425: "NG-RAN; 5G user plane protocol". 

[8]
3GPP TS 38.300: "NR; Overall description; Stage-2".

[9]
3GPP TS 37.340: "NR; Multi-connectivity; Overall description; Stage-2".
<<<<<<<<<<<<<<<<<<<< Next Changes to TS 38.470v041 >>>>>>>>>>>>>>>>>>>>

5.3
F1-U functions
5.3.1
Transfer of user data 

This function allows to transfer of user data between gNB-CU and gNB-DU.

5.3.2
Flow control function 

This function allows to control the downlink user data flow to the gNB-DU. The detailed protocol is specified in TS 38.425 [7].

Editor’s note: Whether to support uplink flow control is FFS.
<<<<<<<<<<<<<<<<<<<< Next Changes to TS 38.470v041 >>>>>>>>>>>>>>>>>>>>

8.5
NG-RAN F1 interface: user plane protocol (3GPP TS 38.425)

3GPP TS 38.425 [7] specifies the user plane protocol being used over the F1-U interface. 

<<<<<<<<<<<<<<<<<<<< End of Changes to TS 38.470v041 >>>>>>>>>>>>>>>>>>>>

Proposal 6 It is proposed to agree on the changes to TS 38.470 as shown in section 2.2.3 and submitted in R3-174765.

2.2.4
TP for 36.424
Section 5.5 describes intra-E-UTRA DC only, EN-DC specifics need to be added in a new chapter (apart from additions to references and abbreviations.

The first paragraph for data forwarding was necessary to be re-phrased to meeting EN-DC needs.

The text for EN-DC assumes X2-U user data bearers to be always allocated for UL and DL, along the current EN-DC BL CR for X2AP in (R3-174252).
Data forwarding from the corresponding node to the node hosting PDCP at bearer release is not included (i.e. an EN-DC mirror of the last sentence in section 5.5), as we are aware that this option is no longer seen necessary (by the company claiming it).

The new next goes as follows:

<<<<<<<<<<<<<<<<<<<< Begin of Changes to TS 36.424 version 14.1.0 >>>>>>>>>>>>>>>>>>>>

5.6
E-UTRA-NR Dual Connectivity

User data forwarding may be performed for each E-RAB configured for EN-DC, towards or from the node hosting the PDCP entity. The behaviour of the E-UTRAN node from which user data is forwarded is the same as specified for the “source eNB”, the behaviour of the E-UTRAN node to which user data is forwarded is the same as specified for the “target eNB”.

If X2-U data bearer resources are allocated for EN-DC:

-
the GTP-U (TS 29.281 [2]) protocol over UDP over IP shall be supported as the transport for the data stream of PDCP PDUs on the X2 interface. The GTP-U PDU may include a RAN Container with flow control information as specified in TS 38.425 [11] which is carried in the GTP-U extension header. The transport bearer is identified by the GTP-U TEID (TS 29.281 [2]) and the IP address of the E-UTRAN nodes involved in EN-DC;

-
the packet processing function in the E-UTRAN node hosting the PDCP entity shall send downstream packets of a given E-RAB to the IP address indicated by the corresponding E-UTRAN node in X2AP associated to the DL transport bearer of that particular E-RAB. The packet processing function in the corresponding E-UTRAN node shall send upstream packets of a given E-RAB to the IP address indicated by the E-UTRAN node hosting the PDCP entity in X2AP associated to the UL transport bearer of that particular E-RAB;

<<<<<<<<<<<<<<<<f<<<< End of Changes to TS 36.424 version 14.1.0 >>>>>>>>>>>>>>>>>>>>

Proposal 7 It is proposed to agree on the changes to TS 36.424 as shown in section 2.2.4 and submitted in R3-174766.

3
Conclusion
We have continued discussing how to realise a unified 5G user plane protocol which enables direct communication between user plane protocol entities that logically terminate different user plane interfaces. We propose the following:
Proposal 1
It is proposed to agree on a single TS applicable for X2-U, Xn-U and F1-U for MR-DC and gNB higher layer split, as documented for TS 38.425 in R3-174762.
Proposal 2
It is further proposed to abandon TS 38.475 and the BL CR to 36.425. TS 36.425 is kept applicable for LTE DC in E-UTRAN with (LTE) PDCP.
Proposal 3
Deliver TS 38.425 as part of the RAN3 set of TSs to meet the TSG RAN#78 deadline.
Proposal 4
It is proposed to agree on the changes to TS 37.340 as shown in section 2.2.1 and submitted in R3-174763.
Proposal 5
It is proposed to agree on the changes to TS 38.420 as shown in section 2.2.2 and submitted in R3-174764.
Proposal 6
It is proposed to agree on the changes to TS 38.470 as shown in section 2.2.3 and submitted in R3-174765.
Proposal 7
It is proposed to agree on the changes to TS 36.424 as shown in section 2.2.4 and submitted in R3-174766.
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