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1. Purpose of this document
This document tries to:
1) Gather company views on the requirements/solution principles that should be considered for support of reflective QoS.
2) Try to determine majority views reach consensus for a potential joint CR to SA2#122

The questions are mainly tailored to address the following 2 Editor’s notes:
Editor's note:	It is FFS how to minimize the processing burden incl. impact of multiple RQ Timers in the UE for Reflective QoS.
Editor's note:	Whether other means to deactivate Reflective QoS are needed is FFS

NOTE For contributors:
· Please list your company name along with your response to the question.


2. Reflective QoS questions & Summary of email input
Input provided by:
· Samsung, Nokia, CATT, Qualcomm,Intel, LGE,_Interdigital, Mediatek as of June 14, 2017 2:37p.m CST,


	Requirement(s)/
	Summary from input provided

	1) If the UE supports reflective QoS, how many concurrent UE derived QoS rules are expected to be supported by the UE for a given PDU session? 
2) Is your assumption that UE aggregates derived IP tuples into a single QoS rule or is the assumption that each IP tuple will be managed as a separate rule or is this implementation dependent?
	Majority view: answer to 1) number of concurrent QoS rules should be implementation dependent and/or not possible to specify a limit.
Few companies believe that max number of concurrent QoS rules should be specified. 

Consensus: answer to 2) How the UE manages QoS rule (i.e. maps n-tuple to QoS rule) is implementation dependent.


	3) Is the network always expected to provide a timer on a per QoS flow basis to control management of UE derived QoS rule?
	Majority view – if a timer needs to be provided by the network, it can be provided at the time of PDU session establishment and it applies to any derived QoS rule for the given PDU session. No need to provide a timer on a per QoS flow basis.
LG view: In addition, network may provide a timer on a per QoS flow basis.


	4) Should following requirement be supported? If so, how?
a) the UE derived QoS rule has to remain active as long as the network wants to keep it active.
	Majority view: 
If such a requirement needs to be supported, this can be supported using a timer. In addition, some people also view that it is not possible to restart the timer if there are no corresponding DL packets and we see no need for maintaining the derived QoS rule if there is no corresponding DL traffic

	5) Should following requirement be supported? If so, how?
b) the UE derived QoS rule has to be removed as soon as possible when the network decides to stop reflective QoS for a certain SDF filter.
	Majority view: no need to support the requirement - the UE derived QoS rule has to be removed as soon as possible when the network decides to stop reflective QoS for a certain SDF filter.
Some people also believe that if such a requirement exists, then immediate deactivation can be supported using NAS signalling.


	6) Can the following be assumed the default behavior? If not, what should be the default behaviour?

"UE implicitly derives the QoS rules, keeps them and deletes them when the PDU session is released."

7) Also, if the network does not have the need to enforce when UE derived QoS rules are deactivated and the UE runs into issues with management of too many QoS rules, can the UE do the following?

"UE deletes the QoS rule if it is able to detect that the corresponding QoS flow/SDF flow is being terminated (e.g. based on TCP release handshake mechanism)?"
	Majority view: Rules can be deleted when the PDU session is released. If no timer is provided, the UE may also delete the rules when the PDU session is deactivated (i.e. UE moves to IDLE). 

In addition, if the UE has reached max # of QoS rules (the decision of “max” is implementation dependent), and has not been provided an RQT timer at PDU Session establishment, it can start dropping QoS rules after implementation dependent duration.


	8) Do we need to support any other mechanism for management/deactivation of UE derived QoS rules? If so, what and how?
	Various alternatives suggested:
1) Delete derived QoS rules when UE moves to IDLE state
2) To minimize processing burden in the UE - Network should not set RQI every bit, only once within RQT window and/or set ever Xth bit.
3) To minimize processing burden in the UE unilateral deactivation support is needed.





3. Company views for the questions
3.1. Number of concurrent UE derived QoS rules supported within the UE

	Question
	Company
	Comment/answer

	1) If the UE supports reflective QoS, how many concurrent UE derived QoS rules are expected to be supported by the UE for a given PDU session? 
2) Is your assumption that UE aggregates derived IP tuples into a single QoS rule or is the assumption that each IP tuple will be managed as a separate rule or is this implementation dependent?
	Samsung
	1) Given that the UE derived QoS Rule is composed of the IP flow packet filter and a pointer to the QoS Parameter. There should be no limitation on the number. It can be  several  hundreds or thousand 
2) One derived n-tuple is mapped to a single QoS Rule.

	
	Nokia
	1) Same view as Samsung.
2) If the number of QoS rules that are managed by the UE needs to be limited, then it might help if the UE groups multiple n-tuples derived for one QoS flow to one QoS rule.

	
	CATT
	each IP tuple will be managed as a separate rule

	
	Qualcomm
	1) As many as possible. 
According to the QoS Rule definition in TS 23.501 : “A QoS rule contains a QoS rule identifier, the QFI of the QoS flow, one or more packet filters and a precedence value. There can be more than one QoS rule associated with the same QFI (i.e. with the same QoS flow).”, 
Since a PDU session allows multiple QoS flows, there could be multiple QoS Rues for Reflective QoS with a PDU session as well. 


2) Related to above. IP tuples/filters could be combined for a particular QoS rule (indexed by the QFI). 


	
	Intel
	1) Implementation dependent
2) Implementation dependent

	
	LGE
	1) As maximum number of concurrent QoS rule is increased, UE processing burden may be increased because UE finds filter for UL packet in order of precedence value of routing rule. So maximum number of concurrent rule should be managed within a reasonable number to reduce UE burden.

2) For Control Plane mechanism
 - Control Plane mechansim is used for per QoS flow control and UE may handle all UL packets for the corresponding QoS flow with a single QoS rule. So UE may group multiple n-tuples derived for one QoS flow to one QoS rule.

For User Plane mechanism
- Each n-tuple will be managed as a seperate rule because User Plane control is used for finer granularity (e.g. IP flow).

	
	InterDigital
	1. There should be no limit on concurrent UE derived rules for a given PDU session
2. It should depend on UE implementation


	
	MediaTek
	1. A hard limit is required for concurrent rules have a direct impact to UE processing. A max limit enables proper UE dimensioning. The exact nr. can be left to Stage 3. The UE must be able to unilaterally deactivate a QoS rule. Assuming unlimited is wrong in our view since this has a considerable impact on UE implementation. The more concurrent rules are active, the more processing is required from the UE and the more power consumption is used. See S2-173143
2. It does not really matter in fact – we should eventually define a max nr of concurrent packet filters.

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	



Summary:

Majority view: number of concurrent QoS rules should be implementation dependent and/or not possible to specify a limit. 
Few companies believe that max number of concurrent QoS rules should be specified. 
Consensus on: How the UE manages QoS rule (i.e. maps n-tuple to QoS rule) is implementation dependent.

3.2. Use of timer

	Question
	Company
	Comment/answer

	3) Is the network always expected to provide a timer on a per QoS flow basis to control management of UE derived QoS rule?
	Samsung
	No.
Samsung proposed an alternative approach to deactivate the UE derived QoS rule based on the CM-state changes.

	
	Nokia
	No.
If an operator wishes to control the time period for reflective QoS activation, then network could provide timer at the time of PDU session establishment for the corresponding QoS flows. However timer is not expected for every QoS flow nor every time reflective QoS is actived for a given QoS flow.

	
	CATT
	If a timer is used to deactive the UE derived QoS rule, the timer should be SDF level to avoid UE removing the derived QoS rule before the service termination (i.e. PCF hasn’t removed the corresponding PCC rule, but the UE removes the derived QoS rule based on the timer expiration)

	
	Qualcomm
	Timer can be provided per PDU session at PDU establishment and updated at PDU session update. 

Note that for U-plane based activation, there is no way to set the timer differently per QoS flow.

	
	Intel
	Our assumption is that a timer is provided at PDU Session establishment and applies to any derived QoS rule.

Even for C-plane control we don’t see the need for providing timer on per-QoS flow basis

	
	LGE
	For Control Plane mechanism
- No, network may provides a timer on a per QoS flow basis if network does not want to use timer value which is provided during the PDU session establishment or pre-configured in UE.

For User Plane mechanism
- No, Timer is provided per PDU session basis during the PDU session establishment if network does not want to use timer value which is pre-configured in the UE.

UE always runns timer based on pre-configured value or signalled value during PDU/QoS flow establishment procedure.

	
	InterDigital
	We believe that there is no need for per QoS flow level timer.  Per PDU level timer should suffice

	
	MediaTek
	No x2. A default timer can always be used.

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	



Summary:
· Majority view – if a timer needs to be provided by the network, it can be provided at the time of PDU session establishment and it applies to any derived QoS rule for the given PDU session. No need to provide a timer on a per QoS flow basis.
· LG: In addition, network may provide a timer on a per QoS flow basis.
3.3. Requirements to enforce use of QoS rules

	Question
	Company
	Comment/answer

	4) Should following requirement be supported? If yes, how?
a) the UE derived QoS rule has to remain active as long as the network wants to keep it active.
	Samsung
	It is assume that the network always extend the timer (if used) by enabling RQ (by setting RQI bit for the user plane activation or by sending the downlink packet for control plane activation)

	
	Nokia
	Agree with Samsung response that the network can manage the reflective QoS activation by including RQI bit over UP.

	
	CATT
	Yes, UE shouldn’t deactive the QoS rule before the service is terminated.

	
	Qualcomm
	As we have introduced the timer-based deactivation, the UE is able to delete the rule when the timer expires.   
The network may not be able to renew the timer when there is no DL packets. 

	
	Intel
	For U-plane control the timer is restarted every time the RQI bit in the DL packet is set.

For C-plane control the timer is restarted every time a DL packet is received.

In either case it is not possible to restart the timer if there are no corresponding DL packets and we see no need for maintaining the derived QoS rule if there is no corresponding DL traffic 

	
	LGE
	For Control Plane mechanism
- Network provides timer value to ensure the UE derived QoS rule has to remain active.

For User Plane mechanism
- Network provides timer value and sets RQI to ensure the UE derived QoS rule has to remain active.

	
	InterDigital
	The network can control the UE derived rule by sending DL packets both for U-plane (by including RQI) and C-plane approach.

	
	MediaTek
	There is no such requirement defined today.

Timer controlled
The UE must also be able to unilaterally deactivate a UE derived QoS rule
There is no need to maintain a rule without DL traffic

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	



Summary:Majority view: If such a requirement needs to be supported, this can be supported using a timer. In addition, some people also view that it is not possible to restart the timer if there are no corresponding DL packets and we see no need for maintaining the derived QoS rule if there is no corresponding DL traffic


	Question
	Company
	Comment/answer

	5) Should following requirement be supported? If yes, how?
b) the UE derived QoS rule has to be removed as soon as possible when the network decides to stop reflective QoS for a certain SDF filter.
	Samsung
	No. We don’t find a use case for this requirement.

	
	Nokia
	No, We don’t see the need for this requirement to be suppported. Even if such an restriction really exists (which is expected to be rare), network can use explicit signaling to request the UE to stop the reflective QoS.

	
	CATT
	UE may keep the derived QoS rule a period after the network stops reflective QoS for a SDF.

	
	Qualcomm
	If « as soon as possible » means when the timer expires, yes. 
Otherwise, C-plane signaling is needed. 
Any other mechanism needs to be reviewed by the group first.

	
	Intel
	No

	
	InterDigital
	No, if the network wants to remove UE derived ule, it may use NAS signaling

	
	MediaTek
	There is no such requirement defined today.

Agree with Qualcomm view.

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	



Summary:
Majority view: no need to support the requirement - the UE derived QoS rule has to be removed as soon as possible when the network decides to stop reflective QoS for a certain SDF filter.
Some people also believe that if such a requirement exists, then immediate deactivation can be supported using NAS signalling.

3.6 Default behaviour

	Question
	Company
	Comment/answer

	6) Can the following be assumed the default behaviour? 

"UE implicitly derives the QoS rules, keeps them and deletes them when the PDU session is released."

7) Also, if the network does not have the need to enforce when UE derived QoS rules are deactivated and the UE runs into issues with management of too many QoS rules, can the UE do the following?

"When there is no explicit timer provided or indication to deactivate QoS rule, UE deletes the QoS rule upon PDU session release. In addition, if it is able to detect that the corresponding QoS flow/SDF flow is being terminated (e.g. based on TCP release handshake mechanism) or not active for a certain implementation specific duration?"

If you answer NO to both questions above, could you please explain why not? Also, what should be the default behaviour?
	Samsung
	6. Yes. It is assumed that the UE derived QoS Rule is deleted when the PDU session.
Samsung proposes an alternative to delete the UE derived QOS rule when it enter to idle mode.
7. Yes. The UE can do. Also, the UE can delete all the derived QoS when the PDU session is deactivated.

	
	Nokia
	6)Yes, 7) Yes. 
Deletion of rules when the PDU session is deactivated or UE moves to IDLE mode is also fine.


	
	CATT
	For 6) agree
For 7) ok to take this as an implementation issue.

	
	Qualcomm
	6) YES. 

7) No. 
Such optimization is not needed, and sometime can be counter effective. For example, an application could decide to download the same video clip after closing the HTTP session.

	
	Intel
	6) We understand this behavior is for the case when a RQT timer is not provided at PDU Session establishment. It should be OK to keep the rulesuntil PDU Session is released or until UE goes to Idle (as proposed by Samsung)

7) If the UE has too many QoS rules (the decision of “too many” is implementation dependent), and has not been provided an RQT timer at PDU Session establishment, it can start dropping QoS rules after implementation dependent duration.

It is noted that a reflective QoS rule will be recreated every time a DL packet with RQI bit is received (U-plane control) or every time a DL packet is received (C-plane control)

	
	LGE
	6) Yes, UE derived QoS rules are deleted when the PDU session is released.

7) If number of QoS rule exceeds maximum number of concurrent QoS rule, UE dreived QoS rule is deleted from the oldest rule for easy implementation and to provide predictable UE behaviour.

	
	
	6. If there are active rules at the time of PDU deactivation, they should be deleted.
7. This may be an implementation dependent functionality

	
	MediaTek
	6)  Sure, when the PDU session is released, the UE will release any remaining UE derived QoS rule. What would be the rationale to keep it? There is no default UE derived QoS rule
7) The UE must be able to unilaterally deactivate and deleate UE-derived QoS rules, as argued above.

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	



Summary:
1) Majority view: Rules can be deleted when the PDU session is released. If no timer is provided, the UE may also delete the rules when the PDU session is deactivated (i.e. UE moves to IDLE). 
2) In addition, if the UE has reached max # of QoS rules (the decision of “max” is implementation dependent), and has not been provided an RQT timer at PDU Session establishment, it can start dropping QoS rules after implementation dependent duration.

3.7 Need to support any other mechanism

	Question
	Company
	Comment/answer

	8)  Do we need to support any other mechanism for management/deactivation of UE derived QoS rules? If so, what and how?
(If this was described in an S2 proposal already, it is sufficient to provide the reference to the document)
	Samsung
	We plan to submit an alternative approach. 
The alternative approach is to delete all the UE derived QoS when it goes to the CM-IDLE state.

	
	Nokia
	No

	
	Qualcomm
	No. 
Those proposals have to be reviewed case-by-case. No blanket statement.

	
	Intel
	To minimise the processing burden in the UE the RQI bit should not be set in every DL packet.

If RQT timer was provided at PDU Session establishment, it suffice to have a single DL packet with RQI bit set within the RQT window.

If RQT timer was not provided at PDU Session establishment, the network should use a different heuristic approach (e.g. setting RQI bit every Xth packet)

	
	LGE
	Similar view with Intel.
Additonally, similar mechanism is also necessary for Control Plane mechanism.

	
	MediaTek
	UE unilateral decision to delete UE-derive QoS rules – see UE-triggered deactivation in S2-173147, S2-173143

Also, we expect any QoS rule will be deleted when the UE goes to CM idle.

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


Summary: various alternatives suggested to minimize processing burden in the UE:
4) Delete derived QoS rules when UE moves to IDLE state
5) Network should not set RQI every bit, only once within RQT window and/or set ever Xth bit.
6) Unilateral deactivation support is needed.

Annex:

Huawei input provided post soft deadline for email discussion:

In EPS, the bearers are fully under network control and thus the TFTs, too. Consequently, the UE cannot remove TFT packet filters on its own but this happens only when the respective TFT operation is received from the network (or the bearer is removed, of course). This achieves a predictable QoS/bearer usage, i.e. the network knows exactly which IP flows run via which bearer and can thus perform the policing/charging in the PGW accordingly. And, most importantly, the QoS which the operator wants to assign to the respective services is provided in a “guaranteed” manner (i.e. the QCI characteristics are fulfilled).

We don’t see any reason why we should change these principles of predictable QoS usage and “guaranteed” QoS provisioning in 5GS and we don’t have any problems to continue them when QoS rules are explicitly managed by the network (i.e. added/removed when the QoS flow is established/deleted, similar to the addition/removal of TFTs in EPS). This means for your question 4 that we have to ensure that the derived QoS rule remains active as long as the networks wants, irrespective of whether DL packets are sent or not (at a specific point in time or during a certain time interval). Otherwise, “guaranteed” QoS provisioning would not be possible since UL packets would not get the desired QFI marking (but only the QFI marking of the default QoS rule) whenever the UE decide on its own to remove the derived QoS rule.  

At the same time, the NW should be able to trigger the removal of a derived QoS rule as soon as possible when the NW decided to provide only default QoS for a service (your question 5). This has to happen in a synchronized way (between UE and NW) as otherwise, the NW has to accept the same IP flow for two QoS flows which makes the policing/charging very complicated. It is not clear to us how explicit NAS signaling (as commented by some companies) would help in the U-plane solution but we are happy to discuss every alternative. 

From our perspective, a workable solution would be that the derived QoS rule remains active in the UE until the NW sends an explicit indication for QoS rule removal. The NW can do this in the first DL packet which arrives after the NW decided to stop the reflective QoS. In the meantime, the UL packet is still accepted for the QoS flow with the improved QoS (and the charging information can contain different counters for the time before and after, as it is not the UE’s fault that the wrong QoS flow is used). In addition to this mechanism (which does not need any timers nor dummy DL packets), the UE can maintain a single timer for the removal of derived QoS rules for which no UL traffic occurred during a rather long interval (which addresses the stop of a service before NW had a chance to indicate the QoS rule removal in a DL packet). 

So, to summarize, we don’t want to design reflective QoS in such a way that it breaks the 5G QoS model (due to the fact that UL packets may not always get the desired QFI marking). Instead, reflective QoS should just enable the provisioning of QoS for those services where it is not possible or not efficient to provide QoS rules from the NW. 

