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Abstract: Proposal for DTS/TISPAN-05008 (QoS Framework and Requirements) section 7.3: Mapping between ITU-T (Y.1541) and 3GPP (TS 23.107) QoS Classes.

This contribution proposes text for section 7.3 of DTS/TISPAN-05008.

For the mapping between ITU-T (Y.1541) and 3GPP (TS 23.107) QoS Classes, during the last WG5 meeting (WG5 meeting Report 04bTD028r1, section B.7), it was agreed to support the proposal outlined in the USA contribution to the February 2004 meeting of SG13 (SG13 Delayed Contribution D.533, as contained in TISPAN 03TD039).

So, this proposal is extracted from this SG13 contribution.

As it is not realistic to obtain modification and/or alignment of ITU-T Y.1541 and 3GPP TS 23.107, the proposal mapping seems to be a good compromise to apply both standards in an NGN environment.

7.3
Mapping between ITU-T (Y.1541) and 3GPP (TS 23.107) QoS Classes

7.3.1.
Context

The mapping between ITU-T (Y.1541) and 3GPP (TS 23.107) QoS Classes proposed in this section allows to apply both standards as they are.
Modification and/or alignment of these standards are not necessary.
The mapping proposed in this section is optional.

7.3.2.
Hypothesis

This section describes a QoS mapping (in each direction) between two networks: a 3GPP network providing UMTS service in accordance with the TS 23-107 QoS classes and bearer service attributes, and an IP network supporting assured-quality IP flows in accordance with Recommendation Y.1541.

For simplicity, the UMTS SDU is assumed to correspond to an IP packet.

The end-to-end IP packet transfer service provided by the networks is intended to meet the end-to-end QoS objectives of Y.1541. The objective in mapping QoS classes (and bearer attribute values) between the UMTS network and the IP network is to divide the end-to end “impairment budget” for each Y.1541 performance parameter (delay, delay variation, packet loss, packet error) appropriately between them. An equal division is assumed, e.g., each network would get 50 ms of a 100 ms end-to-end IPTD objective.

A QoS translator in the interworking function between the UMTS network and the IP network maps QoS classes and attribute values between the two networks so as to ensure, where possible, that the end-to-end QoS objectives are met.

7.3.3.
Y.1541 to TS 23.107

The QoS translator maps Y.1541 class 0 to the UMTS conversational class, selecting the 10-4 value for the SDU error ratio attribute. The UMTS SDU transfer delay value (100 ms maximum) may or may not meet the example objective for the UMTS network portion (50 ms mean), depending on the SDU transfer delay distribution. The UMTS SDU error ratio value (10-4) meets the Y.1541 IPLR and IPER objectives assumed for the UMTS network portion (5x10-4, 5x10-5), since the former parameter definition combines the Y.1541 packet loss and packet error outcomes. The UMTS conversational class requirement to “preserve time relation (variation) between information entities of the stream” relates qualitatively to the Y.1541 IPDV objective, but the end-to-end objective is not assured since the UMTS specification does not currently limit IPDV.

Y.1541 class 1 is mapped to the UMTS streaming class, selecting the 10-4 SDU error ratio value. The UMTS SDU transfer delay value (300 ms maximum) might or might not meet the example objective for the UMTS network portion (200 ms mean), depending on the delay distribution. The UMTS SDU error ratio value meets the example Y.1541 IPLR and IPER objectives as described for class 0 above. The Y.1541 IPDV objective is addressed qualitatively but without end-to-end assurance as noted above.

Y.1541 classes 2-4 is mapped to the UMTS interactive class with a 10-4 SDU error ratio. The three Y.1541 classes are mapped to different UMTS interactive class priority levels to reflect their different IPTD objectives; but as noted in TS 23-107, these relative priorities may not provide assured quality levels. If more assured IPTD values are required, Y.1541 classes 2-4 can be mapped to the UMTS conversational or streaming class. The SDU transfer delay limit of the UMTS conversational class (100 ms maximum) may or may not meet the example IPTD objective of class 2 (50 ms mean); it definitely meets the assumed IPTD objectives of classes 3 and 4 (200 ms and 500 ms mean, respectively). Similarly, the SDU transfer delay limit of the UMTS streaming class (300 ms maximum) may or may not meet the assumed IPTD objectives of classes 2 and 3 (50 ms and 200 ms mean respectively), but definitely meets the assumed IPTD objective of class 4 (500 ms mean).

Y.1541 class 5 is mapped to the UMTS background class.

The mappings suggested above are probably the most reasonable ones, and they could meet the postulated IPLR and IPER requirements for all of theY.1541 classes. The suggested mappings do not meet the end-to-end delay requirements for some classes, and as noted, do place no quantitative bounds on end-to-end IPDV.

7.3.4.
TS 23.107 to Y.1541

The mapping from UMTS QoS classes to Y.1541 QoS classes essentially reverses that described in previous section. The UMTS conversational class is mapped to Y.1541 class 0. The UMTS streaming class is mapped to Y.1541 class 1. The UMTS interactive class can be mapped to Y.1541 class 2, 3, or 4 depending on the specified traffic handling priority; the Y.1541 classes provide quantitative limits supporting up to three priority levels. The UMTS background class is mapped to Y.1541 class 5.

These mappings do not meet the end-to-end delay requirements for some classes and place no quantitative bounds on end-to-end IPDV.

The following table summaries the Relationships among ITU-T (Y.1541) and 3GPP (TS 23-107) UMTS QoS classes, parameters, and bearer attributes.
	Table x – Relationships among ITU-T (Y.1541) and 3GPP (TS 23-107) UMTS QoS classes, parameters, and bearer attributes

	
3GPP UMTS QoS Class

(and Relevant Attribute Values)

            Y.1541 QoS Class

  (and Relevant Parameter Values)


	Real Time
	Best Effort

	
	Conversational

·  Preserve time relation (variation) between info entities of the stream

·  Conversational pattern (stringent and low delay)
	Streaming

·  Preserve time relation (variation) between info entities of the stream
	Interactive

·  Request/response pattern

·  Preserve payload content
	Background

·  Destination is not expecting data within a certain time

·  Preserve payload content

	
	·  Transfer delay: 100 ms (maximum value)
·  SDU error ratio (ER): 10-2, 7*10-3, 10-3, 10-4, 10-5
	·  Transfer delay: 300 ms (maximum value)

·  SDU error ratio (ER): 10-1, 10-2, 7*10-3, 10-3, 10-4, 10-5
	·  Transfer delay: ‘traffic handling priority’

·  SDU error ratio (ER): 10-3, 10-4, 10-6
	·  SDU error ratio (ER): 10-3, 10-4, 10-6

	Class 0
	IPTD < 100 ms

IPDV < 50 ms

IPLR < 10-3

IPER < 10-4
	·  IPTD is a mean value; transfer delay is a maximum

· Y.1541 specifies IPDV limit

·  Y.1541 specifies IPLR/IPER; TS 23-107  specifies SDU ER 
	· 
	
	

	Class 1
	IPTD < 400 ms

IPDV < 50 ms

IPLR < 10-3
IPER < 10-4
	
	·  IPTD is a mean value; transfer delay is a maximum

·  Y.1541 specifies IPDV limit

·  Y.1541 specifies IPLR/IPER; TS 23-107 specifies SDU ER
	
	

	Class 2
	IPTD < 100 ms

IPLR < 10-3
IPER < 10-4
	
	
	·  Y.1541 specifies IPTD limits; TS 23-107 specifies ‘traffic handling priority’

·  Y.1541 specifies IPLR/IPER;

TS 23-107 specifies SDU ER ‘target’
	

	Class 3
	IPTD ≤ 400 ms

IPLR ≤ 10-3
IPER < 10-4
	
	
	
	

	Class 4
	IPTD < 1 second
IPLR < 10-3
IPER < 10-4
	
	
	
	

	Class 5
	Best Effort
	
	
	
	·  TS 23-107 specifies SDU ER ‘target’


7.3.5.
Limitations

The more problematic limitation for this mapping is the transfer delay. Transfer delay specifications are not relatable between the two recommendations because Y.1541 specifies IPTD as a mean value, while TS 23-107 specifies SDU transfer delay as a maximum. IPDV cannot currently be limited end to end because the UMTS specification does not define or quantitatively limit delay variation.

The translations are more complicated in situations where the SDU and IP packet sizes substantially differ.

