
[bookmark: OLE_LINK4][bookmark: OLE_LINK3][bookmark: OLE_LINK2][bookmark: _GoBack]SA WG2 Meeting #116bis	S2-164607
11 - 15 Jul 2016, Vienna, AT	(was S2-16xxxx)
 
Source:	Nokia, Alcatel-Lucent Shanghai Bell
Title:	Update to Interim agreements on QoS framework
Document for:	Approval
Agenda Item:	6.10.2
Work Item / Release:	FS_NextGen / Rel-14
Abstract of the contribution: Updates to interim agreements are proposed for Key Issue #2 (QoS framework).
1	Background
Concerns with the current agreement:
During SA2#116bis, following was agreed as an interim agreement:
“a default packet marking value shall and pre-authorised QoS rules may be provided at PDU Session establishment to UE.”
At the same time, it is also stated that the content of the QoS rules including change in terminology is FFS. 
Editor’s note: The content of the QoS rule is FFS, including a possible change of the term to avoid confusion with PCC/QoS rules.
If such a requirement needs to be implemented in NAS (CT1) specifications for NG1 signalling, it needs to be clear to CT1 colleagues what QoS rule really means? Is it FPI (scalar value that maps to standardized QoS requirements just like a QCI)? Is it an APN-AMBR? Is it a flow descriptor? Or is it a combination of them all?
When the content is considered to be FFS, it is of less use to state that this shall sent only by NAS signalling i.e. it is somehow a requirement that is not implementable in stage 3 specification as it stands thus it is not of much use! Furthermore, there is no agreement on how the UE will use it. 
We propose the following:
1) Content of the QoS information sent to the UE must be agreed first.
2) Then SA2 should discuss and agree on – How should the UE use it? And how to avoid the UE misusing it (to protect network resources from malicious UEs and applications running in the device)? 
3) Last question that must be discussed is – whether NAS or AS signaling is appropriate for sending this information. This depends on the answers for #1 and #2. 

(#3 should be discussed with RAN2 to also ensure that this is not contradicting RAN architecture design for QoS solution, especially considering the support for reflective QoS, default/dedicated bearers within RAN (assuming there is no more e2e bearer concept). Although SA2 must reach agreements on the the actual content, network behaviour and UE behaviour. Last question is how it is sent – NG1 or NG2 + AS)
Technical analysis:
It has also been agreed that reflective QoS over RAN under control of the network. This implies that the RAN might send rules for reflective QoS support to the UE (either in band or out-of-band). The objective of the reflective QoS is to ensure the same QoS treatment for uplink and downlink flows.
If it is sent in-band (MAC or PDCP header) as packet marking to the UE, UE might derive the flow descriptor (implicitly) and reflect the same marking for UL traffic. Now, if the UE receives default QoS rule with a packet marking value for an explicit flow descriptor (i.e. to point to a certain application) and it conflicts with the implicitly derived Flow descriptor, what should the UE do? This is unclear and not agreed yet. Also, how should the corrective action be taken? This is also unclear. First guard point for the UL traffic should be at the 5GNB, then the second guard point for the UL traffic should be at the UP function.
Furthermore, for PDU sessions established for internet APNs, reflective QoS should be sufficient as most applications might have both DL and UL traffic being transmitted. Only for the initial packets (until reflective QoS takes effect), default QoS applies There is no need for network to send a default QoS rule for such PDU sessions andIt may not be possible to do provide pre-authorized QoS policiesso for internet APNs as flows are changing rapidly. For PDU sessions established for special well known services such as MCPTT, if it is known that the traffic is not sent over the DL (and reflective QoS is not sufficient as there is no DL traffic sent towards the UE), then default QoS rule (and even pre-authorized QoS rule) might be beneficial. Rather default QoS rule and pre-authorized QoS is necessary only when reflective QoS cannot be supporteduntil reflective QoS support takes effect.
Furthermore, care needs to be taken while specifying pre-authorized QoS rule as this can be misused by a malicious UE if the content, UE behaviour and network behaviour are not fully specified:
· UE is provided with pre-authorized QoS rule (e.g. packet marking value that is of high priority) that can be used for initiating new flows
· Malicious UE (misuses) the packet marking value for all the UL traffic sent while initiating new flows
Also, when reflective QoS is used by the network, it must be reflected by the UE on the UL. Even if default QoS rule is provided to the UE, this should apply for UL traffic when reflective QoS is not applicable.
We propose that the UE must follow some precedence rules between reflective QoS, pre-authorized QoS rules and default QoS rules:
i)	If available, reflect the DL QoS for associated UL traffic. 
ii)	If not i), then Pre-authorized QoS rule should be applied by the UE for UL traffic.  
iii)	If not ii) and not iii), then Default QoS rule should be applied by the UE for UL traffic.
Furthermore, we propose that the default QoS rule may include rules for mapping UL traffic to appropriate DRBs and packet marking value within UL traffic.
If there are no end to end bearers and we have only radio bearers within the RAN, then it is the RAN that should provide rules on how UL traffic maps to a certain DRB. Also, it is essential for RAN to know the pre-authorized QoS rule and the default QoS rules provided to the UEs. This is to ensure that the RAN is not taking conflicting enforcement actions while receiving UL traffic when the UE applies pre-authorized/default QoS rule . In order to ensure synchronization between the mapping between UL traffic to appropriate DRBs (reflective QoS), default QoS rule and pre-authorized QoS rule, it might be better for the RAN to provide them over AS signalling for 3GPP access or at the minimum leave it as FFS until further conclusion on the QoS solution within SA2 and discussions with RAN2. For non-3GPP access, QoS rules can be provided over NAS signalling however this is considered as FFS.
It is proposed to agree the following modified text in TR 23.799:
####################### START TEXT FOR TR 23.799 ##########################
[bookmark: _Toc453184351]8.3	Interim Agreements on Key Issue #2 QoS Framework
Interim agreements for Key issue #2 QoS framework are as follows:
1)	Support Reflective QoS over RAN under control of the network. The network decides on the QoS to apply, reflects the DL traffic and the UE reflects the DL QoS for associated UL traffic.
Editor’s note: How reflective QoS is supported will be discussed as part of the solutions.
2.	U-plane marking for QoS is carried in encapsulation header on NG3 i.e. without any changes to the e2e packet header.
3a.	 A dDefault QoS rule policies shall be provided to the UE. The default QoS policies may include rules for mapping UL flows to a certain DRB and/or default packet marking value for UL flows identified by a certain flow descriptor (5-tuples). In addition, and pre-authorised QoS rulespolicies   may be provided at PDU Session establishment to UE. using NG1 signalling. The pre-authorized QoS policies may include rules for mapping UL flows to a certain DRB and/or pre-authorized packet marking value identified by a certain flow descriptor (5-tuples). UE can use default QoS policies when the UE is initiating a new flow for which it has received no DL traffic nor received pre-authorized QoS rules. In case of support for reflective QoS, default QoS rules and pre-authorized QoS rules, UE shall apply the following precedence rules:
i) When available, reflect the DL QoS for associated UL traffic. 
ii) If (i) is not available, pre-authorized QoS policies for UL traffic that matches the corresponding flow descriptor received explicitly over AS/NG1 signalling shall be applied.  
iii) If (i) and (ii) are not available, default QoS policies for UL traffic that matches the corresponding flow descriptor received explicitly over AS/NG1 signalling shall be applied. 
iv) 
NOTE: In some cases part of the QoS information can be provided as AS information even at PDU Session establishment.
Editor’s Note: The content of the QoS rule is FFS, including a possible change of the term to avoid confusion with PCC/QoS rules.For 3GPP access, whether default and pre-authorized QoS policies are signalled over AS or NG1/NAS is determined based on discussions with RAN WGs.
Editor’s Note: QoS related signalling to the UE for non-3GPP access is FFS.
3b. QoS rules can be (e.g. depending on access capabilities) provided at PDU Session establishment to the RAN using NG2 signalling.
4.	Flow-specific QoS signalling via the C-plane is needed for GBR SDF.
Editor’s Note: Definition of Flow is for FFS. 
####################### END TEXT FOR TR 23.799 ##########################
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