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1. Introduction

In Dual Connectivity scenarios data to the UE can be sent to at least two or more corresponding nodes, e.g. gNB-DUs, connected to a node hosting the NR PDCP, e.g. a gNB-CU. 
The user plane connection between the node hosting the NR PDCP and the node hosting lower layers is supported via the NR user plane protocol as defined in TS 38.425. It should be remembered that the NR user plane protocol is used over the F1-U interface, the X2-U interface and the X2-C interface. TS 38.425 is version controlled and the current latest version at the time of writing is 15.1.0 (indeed, at the time of writing the TDoc number…).

Release 15.0.0 is the first release of TS38.425. The scope of the specification is expected to increase with new functionality added in each subsequent specification release. 
Some of these additions will be optional while others mandatory to support. Consequently, a corresponding node such as a gNB-DU that supports an earlier release of TS38.425 may misinterpret some fields in the header structure of a UP PDU formatted according to a later release. This can cause problems such as data being discarded, erroneous interpretation of data and header information, deadlock situations due to procedure failures. 
This means that it is important to ensure that the transmitting node uses a protocol version that is compatible with the receiving node. Note that this does not automatically mean that both nodes need to run the same version of the protocol but that data transmitted between the nodes must use field and header structures that both nodes support and interpret in a correct way.

It should be highlighted that the problem described above is most relevant over the UP because the NR UP protocol does not support IE criticality. Namely, in other CP protocols an IE that is not supported is handled via IE criticality and by that the nodes involved in the signaling understand if certain IEs and procedures are supported/not-supported by other nodes. On the contrary, such behavior is not present over the UP protocol.

Conclusion 1: Due to the absence of IE criticality information over the NR UP, it is essential to ensure that a node hosting the NR PDCP and a corresponding node, communicating over the UP via the protocol specified in TS38.425, use a protocol version that is compatible with one another
2. Discussion

An easy and efficient way to ensure that all the nodes involved in UP communication align on a commonly supported UP protocol version consists of enabling UP protocol version signaling over the NR UP protocol header, i.e. to include it in the GTP-U PDU Type extensions. 

Given that the node hosting the NR PDCP is the one connecting to multiple corresponding nodes, it is appropriate that the corresponding nodes signal their highest supported UP protocol version to the node hosting the NR PDCP. 

Once the node hosting the NR PDCP receives the highest supported UP protocol version from the corresponding nodes, it uses it to determine which UP protocol versions can be supported by all the nodes involved in the UP communication. The node hosting the NR PDCP will therefore signal to corresponding node a UP protocol version that should be used by the corresponding nodes for correct UP communication
Proposal 1: It is proposed that a corresponding node signals its highest UP protocol version to the node hosting the NR PDCP over the UP and that the node hosting the NR PDCP responds with the NR UP protocol version that should be used for further communication

In order to enable signaling of the UP protocol version it is proposed that a new IE is introduced in TS38.425. This IE can be defined as follows:
5.5.3.X
Version Control Information
Description: The Version Control Information is an index to the version of the UP protocol supported by the node that signals the IE as specified in clause […]. Each value of this index corresponds to a version of the UP protocol specification TS38.425. Value “0” corresponds to version 15.0.0, Value “1” corresponds to version 15.1.0. Each following index corresponds to the next available version of TS38.425.  
Value range: {0..28-1}.

Field length: 1 octets.

Such IE could be optionally included in the DDDS PDU Type 1. In this way the corresponding node will have a chance to send it as soon as the first DDDS is sent, which would happen immediately after establishment of a UE connection to the corresponding node.
The node hosting the NR PDCP could then optionally include the IE defined above in the DL User Data PDU Type 0. 

Once the Node hosting the NR PDCP signals the Version Control Information to the corresponding node, the corresponding node shall adopt that UP version for any further UP communication

Proposal 2: It is proposed that the Version Control Information indicating the highest supported UP version is signalled by the corresponding node at least in the first signalled DDDS PDU Type 1

Proposal 3: It is proposed that the Version Control Information indicating the UP version to be used for further UP communication is signalled by the node hosting the NR PDCP in the DL User Data PDU Type 0, after reception of all relevant Version Control Information from connected corresponding nodes
3. Conclusion
In this paper it has been explained that it is essential for the node hosting the NR PDCP and the corresponding nodes to align to a commonly supported version of the UP protocol to use for UP communication. This is due to the lack of mechanisms such as IE criticality, which are present on CP protocols and that allow nodes to understand which IEs are supported and which are not supported. 
This was captured in the conclusion below:

Conclusion 1: Due to the absence of IE criticality information over the NR UP, it is essential to ensure that a node hosting the NR PDCP and a corresponding node, communicating over the UP via the protocol specified in TS38.425, use a protocol version that is compatible with one another
A solution that enables alignment of the UP protocol versions to be used is presented in the paper. The solution is summarized in the proposals below:
Proposal 1: It is proposed that a corresponding node signals its highest UP protocol version to the node hosting the NR PDCP over the UP and that the node hosting the NR PDCP responds with the NR UP protocol version that should be used for further communication

Proposal 2: It is proposed that the Version Control Information indicating the highest supported UP version is signalled by the corresponding node at least in the first signalled DDDS PDU Type 1

Proposal 3: It is proposed that the Version Control Information indicating the UP version to be used for further UP communication is signalled by the node hosting the NR PDCP in the DL User Data PDU Type 0, after reception of all relevant Version Control Information from connected corresponding nodes

A CR mirroring the proposals above is presented in R3-182187.
