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Abstract of the contribution: In this paper we discuss the QCI characteristics, in particular ‘resource type’ and ‘priority’. A revision of TS 23.401 table B.1 is proposed for inclusion in the text proposed in S2-07xxxx.
1. Introduction
This contribution builds on S2-07xxxx (Ericsson e.a) that describes the scope and use of the QoS Class Identifier (QCI) in EPS. In this paper we discuss the QCI characteristics, in particular ‘resource type’ and ‘priority’. A revision of TS 23.401 table B.1 is proposed for inclusion in the text proposed in S2-07xxxx.
2. Discussion
2.1
QCI resource type
So far the QCI characteristics have three dimensions: packet delay, packet loss and the resource type. The latter is not listed as a separate column in table B.1, but it should. The GBR resource type indicates that a GBR (GBR ≥ 0) and a MBR (MBR ≥ GBR) are specified for the SDF or SDF aggregate and that the AMBR that is specified for the IP-CAN session does not apply.  Admission control is required if GBR > 0. The non-GBR resource type indicates that the AMBR that is specified for the IP-CAN session does apply. No individual MBR is specified for a non-GBR SDF aggregate. 

We note that the only, but important, difference between a GBR SDF aggregate with GBR=0 and a non-GBR SDF aggregate is that the former is rate enforced with its individual MBR, while the latter is collectively enforced with all other non-GBR SDF aggregates of an IP-CAN session. In other words if no guaranteed reservation of resources is required for an SDF, there is still a policy choice to use a GBR or a non-GBR QCI depending on the desired inclusion in the AMBR or not.
This flexibility provides the option to provide a UE with an AMBR access ‘pipe’ with differentiated QoS and provide all real-time operator services outside of this pipe, regardless of the choice of a bit rate guarantee for the real-time operator service.
In line with this option it would be possible to use a GBR QCI with GBR=0 for IMS signaling, to make all of the AMBR available for user traffic. There is however another possible property of the resource type that needs to be taken into account. TS 23.401 section 5.3.5 seems to suggest that GBR bearers are deactivated when the UE transitions from active to idle, whilst non-GBR bearers are not. This would lead to unacceptable delay and signaling activity for an IMS signaling bearer. The option to use a GBR QCI with GBR=0 for IMS signaling would therefore only be available if GBR bearers in general or GBR bearers with GBR=0 are not deactivated when the UE transitions to idle.
2.2 QCI priority

The only information that is available in table B.1 from which to infer the priority to be given to an SDF aggregate in case of congestion is the packet delay budget. It is however desirable to be able to indicate the urgency (delay) and importance (priority) of a QCI separately. Gaming for instance requires the lowest possible delay but is not of the highest importance. 
We also see a need to provide different priority when the delay value is the same. Currently the only method to give preferential treatment to privileged users (e.g. police, fireman) is to use a GBR QCI with GBR > 0 and an appropriate ARP or a non-GBR QCI with the lowest delay. A GBR QCI will be appropriate for real-time services, but will waist precious resources for TCP data service which will also not get a low packet loss rate if a QCI with the lowest possible delay is chosen. And there is still competition with other users of the low delay QCI.
We consider four priority levels to be sufficient:

· Priority 1 – reserved for IMS signaling to assure that signaling messages are delivered within the specified delay without the need to reserve resources for signaling.
· Priority 2 – reserved for non real-time data service for privileged users. Operators will want to apply their own policies to the use of priority 2 in their network. The use of priority 2 on roaming interfaces will therefore be dependent on roaming agreements.

· Priority 3 – used for all real-time of near real-time services

· Priority 4 – used for non real-time data services for non-privileged users

Priority levels apply to both non-GBR QCIs as well as to the traffic of GBR QCIs that exceeds the GBR value. This leaves a large number of QCIs with the same priority level. These should be treated fairly, taking the delay value of the QCI into account. Any further specification of the treatment of QCIs with the same priority level is for RAN2 to consider.

2.3 QCI packet delay and packet loss

We propose some rationalisation of the packet delay and packet loss values in table B.1 based on the following:
· reduced granularity to meaningful steps e.g. 10-2, 10-4, 10-6 packet loss rate 

· delay values that allow for one ARQ loop to achieve <10-4  and two ARQ loops for <10-6 packet loss

· compatibility with UTRAN Radio Access Bearer characteristics,
We further propose one additional QCI for conversational video/multimedia conferencing to allow a larger delay than for telephony, as suggested by SA4. 
3. Conclusion and Proposal

Based on the above we propose to replace table B.1 with the following table and notes. If S2-07xxxx (Ericsson e.a) is accepted the table below can be inserted in that text.
	QCI
	Resource Type (1)
	Priority (2)
	Packet
Delay Budget
	Packet
Loss
Rate
	Example
Services

	1
	non-GBR(3)
	1 
	< 100 ms
	<10-4 
	IMS signaling

	2
	GBR
	n.a./3
	< 50 ms
	<10-2
	real time gaming

	3
	GBR
	n.a./3
	< 100 ms
	<10-2
	telephony

	4
	GBR
	n.a./3
	< 150 ms
	<10-4
	multimedia conferencing

	5
	GBR
	n.a/3
	< 300 ms
	<10-4
	streaming, broadcasting

	6
	non-GBR
	3
	< 50 ms
	<10-2
	interactive gaming

	7
	non-GBR
	3
	< 150 ms
	<10-4
	low latency data

	8 (4)
	non-GBR
	2 
	< 300 ms
	<10-6
	preferred bulk data

	9
	non-GBR
	4
	< 300 ms
	<10-6
	bulk data


NOTE 1: 
Resource type GBR indicates that a GBR ≥ 0 and MBR ≥ GBR is specified and that AMBR does not apply to this SDF or SDF aggregate
Resource type non-GBR indicates that AMBR applies to this SDF or SDF aggregate
NOTE 2: 
For GBR QCIs priority only applies to traffic that exceeds the specified GBR value. 
QCIs with the same priority should be treated ‘fairly’, taking the packet delay budget into account.
NOTE 3:
Alternatively resource type GBR with GBR=0 could be used as long as GBR bearers in general or GBR bearers with GBR=0 are not deactivated when the UE transitions to idle.
NOTE 4:
The use of QCI=8 on roaming interfaces is subject to roaming agreements.
Table 1 – QCI characteristics
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