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Introduction
At RAN3 meeting Nr.52 (Shanghai, CN, 8-12 May 2006) QoS signalling for S1 interface was extensively discussed, resulting in an input for the internal RAN3-TR R3.018 (in R3-060958) and an LS to SA2/RAN2 (in R3-060972). In addition to a reply LS from SA2 in R3-060979, we received other LSes affecting QoS in R3-060998 from RAN2 (Reply LS to SA2 on “Concerns about one-to-one mapping…”) and in R3-060976 from SA4 (“LS on Characteristics for Applications in Terms of Data Loss”). This document aims to summarise the different inputs and propose a QoS signalling scheme for S1 and X2.
Discussion

The general aim for simplification of QoS-control can be seen as confirmed by SA2, as R3-060979 describes a scheme consisting of a 3-tuple (GBR, MBR, QoS-Label) for QoS description. Compared to that 12-tuple of RAB-Parameters which was used in R99, this scheme is suited to unify signalling and to reduce the number of variants for both SAE Radio Bearers and SAE Access Bearers.
However, from the LS by SA4 in R3-060976 it becomes also clear that in order to support typical services the corresponding “Residual BER”, “SDU Error Ratio” and “Transfer Delay” have to be maintained by LTE RAN. As a consequence, mapping of QoS Labels to these required QoS-attributes will have to be specified or might be configured. Due to the necessity to signal this to the UE and due to the fact that SA2 highlighted the importance of standardised QoS-Labels for “Roaming” and for “Network Sharing”, we conclude that this mapping will have to be standardised.
From a RAN3’s perspective, there are two QoS attributes which have influence to TNL and processing resource usage:

· Today’s RAB-parameter “Source Statistics Descriptor” is suited to efficiently plan processing resource and TNL usage. Typically, it is an input parameter for Call-Admission-Control
· The knowledge whether erroneous SDUs should be delivered or not can be exploited to save on TNL usage

Given this, such knowledge should also be mapped to the QoS-Label.
Similar to existing proposals in RAN3, the LS by RAN2 in R3-060998 also highlights the requirement for differentiation between users and between SAE Bearers of a single user in terms of “Priorities”. We assume that assignment of such “Traffic Handling Priority” (THP) is one of the major paradigms when implementing an RNL scheduler in the eNodeB, in particular for Non-GBR SAE Access Bearers. This THP would be independent of an ARP and the exact number of required THPs should be reasonably low (<16).

Summarising these observations, one can start to compile a table for QoS-Control by means of 3-tuples GBR, MBR, QoS-Label. As a starting point for further discussion, such table is shown at the end of this TDoc. For clarity reasons, example services are included for each of the shown QoS Labels. Whilst from a RAN3’s perspective there is not necessarily the need to include an maximum SDU size, the inclusion is deemed subject to further discussions in RAN2, as the need to know this may depend on the ARQ/RLC design.
It is obvious that the range of possible QoS-Labels has to be restricted for effective signalling. In order to allow experimental settings inside an operator’s network, we propose to reserve a very limited number of QoS-Labels by marking them “not to be used” in 3GPP standards. Other QoS-Labels which are not used in first release shall be marked as “Spare Values”. 
Terminology

From a terminology perspective, we would like to clarify that the term “QoS-Label” is in Siemens’ view related to one QoS-Bearer, i.e. to one SAE Access Bearer Service. This is emphasised here for the reason that in other terminologies (e.g. IETF DiffServ) the term “label” is usually applied to a single packet.

When reading R3-060998, one can see that there are concerns by RAN2 on this “one-to-one mapping between an SAE Radio Bearer and an SAE Access Bearer”, i.e. RAN2 is obviously discussing a per-packet-marking for QoS. However, if such per-packet-marking would be applied, then it is our assumption that nevertheless MBR and GBR per sub-QoS will need to be signalled at connection establishment for Call-Admission-Control reasons. Consequently, per-packet-marking does not affect QoS-Signalling at connection establishment, but is rather a topic for QoS-multiplexing at PDCP/RLC/MAC level. Final decision on appropriate multiplexing schemes is assumed to be taken in RAN2 and SA2.
Proposal
It is proposed to agree on:

· Usage of 3-tuples “MBR, GBR, QoS-Label” for signalling of QoS-control related to SAE Access Bearers
· The fact that mapping of QoS-Labels to ‘THP’, ‘ARP’, ‘Maximum SDU Size’ (tbc. by RAN2), ‘Delivery of Erroneous SDUs’, ‘Residual-BER’, ‘SDU-Error-Ratio’, ‘Transfer Delay’ and ‘Source Statistic Descriptor’ shall become part of 3GPP LTE normative standards.

· The fact that for each QoS-Label, a well defined selection of GBR and MBR settings are supported in the standard.
QoS: Table for Label-Wise QoS-Signalling and Significance of QoS Labels

Only the Values in GREEN are signalled across S1 and X2 interfaces
	GBR


	MBR


	QoS-Label


	Significance of QoS Label (i.e. QoS Profile)

	
	
	
	THP
	ARP
	Maximum SDU Size
(tbc. by RAN2)
	Deliv.Err-SDUs
	Residual-BER
	SDU-Error-Ratio
	Transfer Delay
	Source Statistic Descriptor
	Example Service

	0
	512kbps, 1024kbps, 2048kbps
	1
	1
	1
	1500Oct
	No
	undefined (due to no delivery)
	10-1
	10s
	unknown
	http/ftp BE

	0
	512kbps, 1024kbps, 2048kbps
	2
	1
	2
	1500Oct
	No
	undefined
	10-1
	10s
	unknown
	http/ftp BE

	0
	512kbps, 1024kbps, 2048kbps
	3
	1
	3
	1500Oct
	No
	undefined
	10-1
	10s
	unknown
	http/ftp BE

	0
	512kbps, 1024kbps, 2048kbps
	4
	2
	1
	1500Oct
	No
	undefined
	10-1
	10s
	unknown
	http/ftp BE

	0
	512kbps, 1024kbps, 2048kbps
	5
	2
	2
	1500Oct
	No
	undefined
	10-1
	10s
	unknown
	http/ftp BE

	…

	0
	512kbps, 1024kbps, 2048kbps
	48
	16
	3
	1500Oct
	No
	undefined
	10-1
	10s
	unknown
	http/ftp BE

	…

	4.8kbps
	12,2kbps, 14.4kbps
	64
	Undefined
	1
	54Oct
	Yes
	10-2
	10-2
	150ms
	Speech
	Conversational Speech

	4.8kbps
	12.2kbps, 14.4kbps
	65
	Undefined
	2
	54Oct
	Yes
	10-2
	10-2
	150ms
	Speech
	Conversational Speech

	4.8kbps
	12.2kbps, 14.4kbps
	66
	Undefined
	3
	54Oct
	Yes
	10-2
	10-2
	150ms
	Speech
	Conversational Speech

	…

	n/a
	n/a
	128
	Spare Value, reserved for use in further releases

	n/a
	n/a
	129
	Spare Value, reserved for use in further releases

	n/a
	n/a
	130
	Spare Value, reserved for use in further releases

	…

	n/a
	n/a
	255
	this QoS Label shall not be used

	n/a
	n/a
	256
	this QoS Label shall not be used
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