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Introduction

As decided in SA1#61 in Prague (January 28 – February 1, 2013), the relationship between cellular traffic congestion and charging was deferred until Release 13, with the directive to construct a new Use Case, since the original one contemplated in Release 12 was not adequate in terms of user incentive.  Notes from the Prague meeting associated with this decision are in the Annex of this contribution.

In this contribution, we revive a previously submitted Use case “Priority on Demand”, which was originally submitted in SA#58 in Seville, May 2012 (see contribution S1-121185).  In the Discussion section we address the points raised at that first submission, and further elaborate on issues that may be raised.

The proposed change is in the text of UPCON TR 22.805.
* * * First Change * * * *
4.x Use Case Y: Priority on Demand

4.x.1
Description
During RAN congestion, a user experiencing sluggish network performance can request a temporary boost in priority in exchange for billing surcharge.

4.x.2
Pre conditions
Peter is a college student subscribed to low tier of WAN wireless data services.  Peter has an assignment due for a class he is taking, which involves considerable amount of web research.

4.x.3
Service flows
On a foul weather day, while Peter has been working on the class assignment at his place of residence using WAN access, an electric outage caused by gale winds occurs, affecting a large section of the city.  Despite loss of power, Peter can continue working using battery on his laptop, but he notices a significant drop in data transmission performance, due to increased demand triggered by power outage.  
Faced with progressively worsening performance, Peter decides to request a temporary boost in priority.  He launches an application running on his wireless device, which interacts with the operator’s control center to request such a boost.  If within the limits of volume of similar competing requests, per operator policy, the request is granted, upon interactively obtained consent to additional charges on Peter’s bill.

4.x.4
Post conditions
The data transmission performance of existing data flows to and from Peter’s UE improves (e.g., multimedia streaming does not result in freeze-frames, web page download operations are considerably faster).  The same holds true for any new data flows established by Peter’s UE.  This good performance condition lasts until the priority boost period expires.

Peter is charged a one-time fee for the priority boost, in proportion to the duration requested.

4.x.5
Requirements for this use case
· The user shall be able to request a temporary boost of priority, when experiencing RAN congestion.

· The network shall be able to grant a request from a user for temporary boost of priority, upon assessment of network conditions in terms of ability to implement such a boost.

· It shall be possible to charge the user for temporary boost of priority upon user consent for such charge as a function of duration and degree of priority boost.

* * * End of First Change * * * *
Discussion

The approved notes from the SA#58 in Seville (May 2012) state the following:

S1-121185 from Qualcomm Inc, AT&T, Movik Networks: UPCON Use Case: Priority on demand

Discussion: Handled at UPCON drafting 

UPCON Drafting: Concern was expressed over potential impact on other users when a user “upgrades” while the RAN is congested: users are already experiencing service degradation and this use case would make the situation worse for other users. Concern was also expressed about operator ability to limit the number of users who might do this but this was included.

Conclusion: Noted.

As seen from the notes, there is actually only one issue raised in the Seville meeting regarding the use case, namely further exacerbation of negative impact on users who do not request temporary boost in performance.  The second issue, operator imposed limitation, was addressed in the contribution.

Elaborating on that remaining issue, it is true that raising priority of a user or users does impact the performance of other non-priority users.  But it is also true that in any kind of performance differentiation, the lower tier users are impacted.  Whether such impact is permissible for the case of Priority on Demand, is a question of degree, which is in this case to a large extent under operator control.  There are situations that congestion is created by overwhelming number of low tier users slowing the network down to a crawl.  All those users are, “unhappy” with network performance during congestion.  Those that need to perform a critical task, the subject of the use case, then agree to pay for better performance, and they become “happy”, for a price. The pricing structure would be put in place by the operator to make the number of such users willing to pay relatively few, yet not prohibitively expensive that so few if any people do it, and the whole capability is self-defeating.  
On occasion, there will be relatively large number of premium users in the cell (e.g. in the vicinity of a convention site), so that adding on-demand priority users would have to be curtailed.  This is where operator control comes in, i.e., operator would impose limits, as stated in the Service Flow.  If the limit was to be reached, and any additional higher priority users cannot be allowed, an apology is conveyed to the user, and the request for high priority is not granted. 
Beyond the issue raised in the discussion of S1-121185 in Seville, further elaboration presented next may be useful.

· As argued above, negative performance impact on lower priority users is no different than if premium users happened to be in somewhat higher concentration in the locality of congestion.  The statistics of user spatial distribution is beyond operator control.  Moreover, the operator does not have any contractual or other obligation toward low priority users.

· One may ponder the question, would this capability give incentive for people to purchase lower tier service and just request priority when they need it, thus eroding operator’s base revenue.  It is the contributors’ view that this is a matter of pricing structure:  subscribed higher tier cost in comparison with on-the-spot fees for the performance boost.  Generally, operators are well versed in constructing the pricing structure correctly, and they will have plenty of flexibility in doing so.

Hence, we can summarize the discussion as follows: 
Differentiation in performance among users is feasible with correctly implemented QoS features in the wireless networks.  Low-priority (lower tier subscription) users’ performance deteriorates as congestion sets in.  Packets associated with those users get delayed, and some may eventually be dropped, if congestion persists.

The present use case for on-demand priority is complementary to this capability.  For a fee, a low cost user can temporarily boost his/her priority, with lessened chance of excessive packet delay or drop.  Of course, if everyone were to ask for such on-demand priority, it wouldn’t work, since effectively a smooth functioning QoS with differentiation of this kind would be “flattened”.  On-demand priority would work if relatively few users were to get the priority boost.  This is a matter of adjusting the tariff, plus having some discretion by the operator.  For example, in really dire situations of emergency (e.g., caused by a natural disaster event), the operator may get too many of these requests.  The operator can grant a few of them, but rest of them will have to be denied, perhaps accompanied by a message of apology, such as “Regrettably, due to unusually high demand, your request cannot be fulfilled at this time.  Please try again later”.
Annex
An excerpt from the notes from the SA1 Prague meeting pertaining to the Use Case associated with effects of congestion on charging (see S1-132006).

S1-131055 from Telecom Italia: UPCON Normative Requirement derived from Use Case 10 in TR 22.805

It is proposed to remove the following requirement from Rel 12 and try to address it in the next releases: "The system shall be able to support subscription-based charging policies based on RAN user plane congestion status"

Discussion: For DoCoMo, charging is an essential element and cannot be removed.

The question was asked if this should be handled in the joint session, but NEC see that the requirement has to be defined first, and this is a matter for SA1.

Both the use case in the TR and the actual requirement in the TS have to be rewritten.
Conclusion: Generated S1-131188 and S1-131189.

S1-131188, suggesting a new use case was noted, and subsequent to that S1-131189 was withdrawn, since S1-131188 was not agreed.

