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Introduction
Although Release 15 is approaching its completion, there is no provision for version handling over the UP. This paper explains that the lack of UP version handling has strong consequences that need to be corrected. The description of the proposed solution is given in the CR to TS 38.473 (R3-184055) and a TP to TS 38.463 (R3-184056), respectively. 
Discussion
In order to understand how the lack of UP version handling can negatively affect the UP procedures, it is necessary to look at Dual Connectivity scenarios. In this case, data to the UE can be sent by 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 UP connection between the node hosting the NR PDCP and the node hosting lower layers is supported via the NR UP protocol, as defined in TS 38.425. It should be remembered that the NR UP protocol runs over the F1-U, X2-U and Xn-U interfaces. TS 38.425 is version-controlled and the current latest version at the time of writing is 15.1.0. As Release 15.0.0 is the first release of TS 38.425, it is expected that the scope of the specification will increase, with new functionalities added in each subsequent specification release. 
Some of these additions will be optionally supported, while others will be mandatory. Consequently, a corresponding node, e.g. a gNB-DU, that supports an earlier release of TS 38.425 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, to name a few.
Conclusion 1: The lack of support for NR UP version handling may lead to issues such as:

· data being discarded, 
· erroneous interpretation of data and header information, 
· deadlock situations due to procedure failures etc.

Therefore, 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.
The problem described above is most relevant over the UP because the NR UP protocol does not support IE criticality. Namely, in 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 2: 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 TS 38.425, use a protocol version that is compatible with one another.
Looking back in UTRAN, a version handling of the Iu UP protocol is defined [1]. To that end, specific IEs were defined: Iu UP Mode versions supported that indicates the Iu UP Mode Versions proposed by the sender for the related RAB for the initialisation procedure and the Iu UP Mode Version that indicates the Iu UP Mode version used for type 14 frames. The PDU Type 14 is defined to perform control procedures over the Iu UP. In summary, in UTRAN, when the UP is set up the UP versions have been already coordinated and aligned by means of a dedicated procedure to initialise the UP, occurring over the UTRAN UP. 
Comparing UTRAN with NR, we realize that in NR we do not have a UP initialisation procedure that allows to align UP protocol versions. So, the benefit to coordinate the version handling over the CP is obvious. CP coordination can occur before the establishment of any UP tunnels, which guarantees an aligned protocol version usage from the very start of UP communication. 
At the RAN3#100 meeting, during online discussions there have been suggestions to use OAM for the alignment of UP versions. However, such an approach would result in confusion and complexity, having in mind that each vendor will have its own supported OAM system. Furthermore, an OAM-based solution would require SA5 to specify how nodes report to OAM their supported UP versions and how OAM decides which version will be used by all nodes and communicates it back.
Conclusion 3: Having in mind that each vendor will have its own supported OAM system, the OAM-based indication of supported UP version may result in confusion and complexity.
Conclusion 4: An OAM-based solution to UP version handling would require that SA5 needs to specify how nodes report to OAM their versions and how OAM decides which version will be used by all nodes and communicates it back.
On the other hand, using the control signalling during the bearer setup procedure for UP version handling is an easy, robust and rather straightforward approach, as illustrated below. 


The idea is straightforward: 
1. gNB-CU-UP sends its own highest supported UP version to the gNB-CU-CP over E1, inside a BEARER CONTEXT SETUP RESPONSE.  
2. gNB-CU-CP forwards the highest gNB-CU-UP’s supported UP version to the gNB-DU over F1-C inside a UE CONTEXT SETUP REQUEST. 
3. gNB-DU compares the received UP version with its own highest supported UP version, selects the highest common version, and sends it back to the gNB-CU-CP inside an UE CONTEXT SETUP RESPONSE. 
4. gNB-CU-CP sends the highest common supported UP version to the gNB-CU-UP inside a BEARER CONTEXT MODIFICATION REQUEST. 
Proposal 1: It is proposed that the gNB-CU-UP sends its own highest supported UP version to the gNB-CU-CP over E1 and consequently the gNB-CU-CP sends it to the gNB-DU over F1-C. The gNB-DU compares the received UP version with its own highest supported UP version and sends back the decision to the gNB-CU-CP over F1-C that forwards this value to the gNB-CU-UP over E1.
In order to capture the proposal above, this discussion paper is accompanied by two more contributions: 1) TP for SA BL CR for TS 38.473, provided in R3-184055; 2) TP to TS 38.463, provided in R3-184056.
Proposal 2: RAN3 is respectfully asked to agree to capturing the above solution by agreeing the CR for TS 38.473 (presented in R3-184055) and the TP for TS 38.463 (presented in R3-184056).
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