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Introduction
Although Release 15 is very close to completion, there is no provision for version handling over the UP. We provide some analysis below, detailing the reasons that this lack of UP version handling has important repercussions and we believe it needs to be corrected.
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 Xn-U interface. TS 38.425 is version controlled and the current latest version at the time of writing is 15.1.0.
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
Discussion
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. 
Although previously we suggested that the UP version handling is done over the UP, based on the Iu UP protocol we realize that such coordination should instead occur over the CP. This is because in UTRAN when the UP is setup the UP versions have been already coordinated and aligned by means of a dedicate procedure to initialise the UP, occurring over the UTRAN UP. On the contrary, in NR we do not have a UP initialisation procedure that allows to align UP protocol versions. For that it is believed that it is highly beneficial to coordinate the version handling over the CP. CP coordination can occur before the establishment of any UP tunnels and for that this approach can guarantee an aligned protocol version usage from the very start of UP communication. 
Indeed, it is an easy and robust approach to utilize the control signalling during the bearer setup procedure for UP version handling. The idea is simple, the gNB-CU-UP sends its own highest supported UP version to the gNB-CU-CP over E1.  Consequently the gNB-CU-CP sends such UP version 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 its selected UP version to the gNB-CU-CP that forwards this value to the gNB-CU-UP. In the figure below the sequence of messages is illustrated. 






In the procedure above the gNB-CU-UP sends a BEARER CONTEXT SETUP RESPONSE message to the gNB-CU-CP that contains its highest supported UP version. Correspondingly the gNB-CU-CP includes it in the UE CONTEXT SETUP REQUEST message to the gNB-DU. The gNB-DU will compare the gNB-CU-UP highest supported UP version and its own highest supported UP version. Based on the comparison it will select the highest common UP version and use it henceforth. Furthermore, in the UE CONTEXT SETUP RESPONSE the gNB-DU sends the highest common UP version to the gNB-CU-CP. In the BEARER CONTEXT MODIFICATION REQUEST the gNB-CU-CP sends the highest common supported UP version to the gNB-CU-UP. 
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 reveived 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.


Conclusion
[bookmark: _In-sequence_SDU_delivery]In this contribution, we discussed the issue of UP version handling. The conclusions and proposals are summarized in the following. 
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

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 reveived 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.

CRs to capture the proposal above are provided in R3-182750 and R3-182751
References
1. TS 25.415 UTRAN Iu interface user plane protocols




	1/1	
image1.emf
gNB-CU-UP

BEARER CONTEXT SETUP REQUEST

BEARER CONTEXT SETUP RESPONSE [gNB-CU-UP 

highest supported UP version]

gNB-CU-CP

gNB-DU

UE CONTEXT SETUP REQUEST [gNB-CU-UP highest 

supported UP version]

UE CONTEXT SETUP RESPONSE [highest common 

supported UP version]

BEARER CONTEXT MODIFICATION REQUEST [highest 

common supported UP version]

BEARER CONTEXT MODIFICATION RESPONSE


Microsoft_Visio_Drawing.vsdx
gNB-CU-UP
BEARER CONTEXT SETUP REQUEST
BEARER CONTEXT SETUP RESPONSE [gNB-CU-UP highest supported UP version]
gNB-CU-CP
gNB-DU
UE CONTEXT SETUP REQUEST [gNB-CU-UP highest supported UP version]
UE CONTEXT SETUP RESPONSE [highest common supported UP version]
BEARER CONTEXT MODIFICATION REQUEST [highest common supported UP version]
BEARER CONTEXT MODIFICATION RESPONSE




 


1


/


1


 


 


3GPP TSG RAN WG3


 


Meeting #


100


 


NR 


 


R3


-


182749


 


Bus


a


n


, 


Kore


a


,


   


21


st


 


–


 


2


5


th


 


May


 


2018


 


Agenda Item:


 


10.


9


.


1


 


Source:


 


Ericsson


 


Title:


 


UP version handling 


 


Document for:


 


discussion


 


 


1


 


Introduction


 


Although 


R


el


ease


 


15 is very close to completion, there 


is


 


no provision for version handling


 


over the UP


. 


We provide some analysis below, detailing the reasons


 


that 


this 


lack of UP version handling has important 


repercussions and we believe


 


it


 


needs to be corrected.


 


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 p


lane 


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 X


n


-


U


 


interface. TS 38.425


 


is version controlled and the current latest version 


at the time of writing


 


is


 


15.1.0.


 


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 s


upport. 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 dis


carded, 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 t


hat 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 highlig


hted 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 sig


naling 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


 


Looking back in UTRAN a version handling of the Iu U


P 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


. 


 




  1 / 1     3GPP TSG RAN WG3   Meeting # 100   NR    R3 - 182749   Bus a n ,  Kore a ,     21 st   –   2 5 th   May   2018   Agenda Item:   10. 9 . 1   Source:   Ericsson   Title:   UP version handling    Document for:   discussion     1   Introduction   Although  R el ease   15 is very close to completion, there  is   no provision for version handling   over the UP .  We provide some analysis below, detailing the reasons   that  this  lack of UP version handling has important  repercussions and we believe   it   needs to be corrected.   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 p lane  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 X n - U   interface. TS 38.425   is version controlled and the current latest version  at the time of writing   is   15.1.0.   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 s upport. 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 dis carded, 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 t hat 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 highlig hted 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 sig naling 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   Looking back in UTRAN a version handling of the Iu U P 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 .   

