3GPP TSG-RAN WG3#99bis
R3-181675
Sanya, China, 16 - 20 April 2018
Agenda item:
10.1.4
Source:
Nokia, Nokia Shanghai Bell
Title:
Design overview of PDU Session protocol
Document for:
Discussion and Decision
1
Description
At last RAN3#NR Adhoc meeting RAN3 agreed the solution 2 described in tdoc [3]. This means that the content of the NG-U encapsulation header for the user plane (currently QFI, RQI, Etc..) will be sent in a new container specified by RAN3 which will be embedded within a GTP extension header. 

LS was also sent in [4] to inform CT4 of RAN3 decision.

 RAN3 has discussed at RAN3#NR Adhoc 1801 how to handle the new container which transfers QFI, RQI, etc information which RAN3 agreed to specify at RAN3#97bis (see previous LS sent to CT4 in R3-174196). 

RAN3 agreed that it will be specified in a new RAN3 specification and be sent in a separate independent GTP extension header i.e. independent from the GTP extension header of the unified NR RAN container communicated at last RAN3#98 (see previous LS sent to CT4 in R3-175029).

Scope of the TS 38.415 specification

As agreed above, RAN3 will draft the specification with N3 interface as the scope. At last RAN#79 Plenary it was agreed to create a TS 38.415 for this purpose with the name that RAN3 had agreed at RAN3#99 “PDU Session User Plane Protocol” (see [1]). TS 38.415 was added at RAN#79 to the NR Work Item with Nokia as rapporteur. However, in addition to the N3 interface the container is assumed to be used also over Xn interface and N9 interface. Other groups may thus reference this specification e.g. CT4 for the N9 interface.

Proposal 1: the scope of the new RAN3 specification TS 38.415 agreed by RAN#79 is N3 interface. It may however be used on other interfaces (e.g. Xn, N9) and other groups may need to reference it (e.g. CT4 for N9 interface).  

Encoding of QFI information

Last RAN2 meeting discussed the granularity of the QFI information which is to be carried in RAN3 container. They came to the agreement to use QFI of 6-bits length (64 values) over the radio. This decision was communicated in [5].

In [5], RAN2 also asked SA2/CT1 whether they need QFI range higher than 64 values. Looking at RAN2 minutes in section 10.3.4.2 one can find:

Agreements

=>
Support independent AS and NAS reflective QoS.  

=>
From RAN2 perspective supporting up to 64 reflective flows per PDU session per UE is sufficient at the same time, so 6 bits QFI in SDAP.    

=>
Ask SA2/CT1 if they expect to use more than 64 reflective flows per PDU session per UE at a time.  Indicate RAN2 agreement and strong need to have 6bits SDAP.   Questions will be included in SA2 LS from main session.  


FFS if final QFI in CT1/SA2 is larger than 6 bits, a mechanism to remap NAS QFI to AS QFI may be needed

Finally, last SA2 answered in that they will also apply a limitation of 64 values in [9]. This means that RAN3 can encode 6 bits.

Proposal 2: the length of the QFI field over NG-U has been decided to 6 bits in release 15. We suggest aligning the Frame Type accordingly in tdoc [6].   

RAN3 container for End marker packets?
NG-U will need to carry end marker packets and not only user data. A thorough study of how to handle end marker packets has been provided at RAN3#99 in [7] covering all scenarios: intra-system handovers, inter-system handovers, UPF split and MR-DC. Based on this study, RAN3#99 agreed to use per PDU session end marker tunnels for intra-system handovers. However, the study showed that in the other scenarios sending per QoS flow GTP-U end marker packet (i.e. including also the GTP extension header with QFI-tag (RAN3 PDU Session container)) could be beneficial system-wide. Therefore, RAN3 sent the liaison to SA2/CT4 in [8] to ask for decision on this aspect. 
Hence, it is still uncertain if the RAN3 container should only be carried when user data packets (G-PDUs) are sent, or if it can also be carried for user plane signalling packets (End Marker packets). This aspect has an impact on the procedural description of the new TS 38.415 (e.g. name of the Frame Type).
At this meeting, tdoc [6] provides a generic Frame Type design for our new RAN3 specification allowing to carry the RAN3 container (QFI, RQI, etc..) with both types of packets. But it is believed that final decision is pending SA2/CT4 feedback on whether per QoS flow end markers are to be used in certain scenarios or not. Therefore some FFS added.
Proposal 3: the RAN3 container may not only be used when transferring user data packets but could also be used when sending signalling packets i.e. end marker packets. We propose to start looking at a generic Frame Type design in [6] allowing to carry the RAN3 container (QFI, RQI, etc..) with both types of packets without agreement (adding some FFS), waiting for SA2/CT4 final decision.
Coding of spare extension
At last RAN3#99, the rules to manage extensions of Frame Types were agreed for TS 38.425, which are independently managed from the current “Spare extension” field. As a consequence, the “Spare extension” field was replaced by a “Padding” field which just provides padding for the completion of the total length to a multiple of 4 octets. 

For alignment we propose to follow the same principle for TS 38.415. Tdoc [6] has been updated to reflect this. 

Proposal 4: adopt for the spare extension and padding in TS 38.415 the same principles as agreed for TS 38.425 at last RAN3#99.
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Summary and Proposals
This paper proposes to continue progressing the specification of the new RAN3 container (PDU Session User Plane Protocol) following the RAN#79 decision to create TS 38.415 along the following proposals:
Proposal 1: the scope of the new RAN3 specification TS 38.415 agreed by RAN#79 is N3 interface. It may however be used on other interfaces (e.g. Xn, N9) and other groups may need to reference it (e.g. CT4 for N9 interface).  

Proposal 2: the length of the QFI field over NG-U has been decided to 6 bits in release 15. We suggest aligning the Frame Type accordingly in tdoc [6].   

Proposal 3: the RAN3 container may not only be used when transferring user data packets but could also be used when sending signalling packets i.e. end marker packets. We propose to start looking at a generic Frame Type design in [6] allowing to carry the RAN3 container (QFI, RQI, etc..) with both types of packets without agreement (adding some FFS), waiting for SA2/CT4 final decision.

Proposal 4: adopt for the spare extension and padding in TS 38.415 the same principles as agreed for TS 38.425 at last RAN3#99.
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