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1. Introduction

Mapping of QoS profiles between GPRS R97/98 and GPRS/UMTS R99 was discussed initially at the last S2 meeting. The outcome was a proposal for an informative annex in 23.107 with some initial proposals of mapping rules [1].

However, there is reason to consider this issue further. The major problem is the mapping from R97/98 services into R99 real time services (i.e. conversational and streaming traffic classes). 

The overall principle for a mapping rule between two profiles must be that the two profiles, applied in their respective network releases, give the same or at least similar QoS. We think that there is a risk that this will not be the case with the proposed mapping. This document gives one example where the mapping will not give the wanted result and proposes a simpler mapping.

2. A R97/98 MS provided with high quality web browsing 

Consider a R97/98 MS that wants to do high quality web browsing and requests a service with delay class 1. In his home R97/98 network, this results in an NRT bearer service with typical delay lower than other delay classes. All according to the intentions of the R97/98 QoS delay classes.

However, if this same MS request the identical QoS profile from a R99 network, it will get a Conversational bearer with delay 100 ms, and maybe the lowest possible guaranteed bit rate on a dedicated radio bearer (e.g. 4.8 kbit/s), according to the proposed mapping rules. This is not an appropriate service type for web-browsing. The appropriate type should instead be interactive class with high priority. 

3. PROPOSED MODIFICATION OF MAPPING RULES

Fundamental principles: 

· GPRS R97/98 equipment has no means to define and signal a service as realtime. The support for real time applications is poor in GPRS R97/98. Therefore the default assumption for GPRS R97/98 user flows shall be that the application is a non-real time application. 

· The mapping rule apply 1) at handover, 2) for R97/98 terminals in R99 networks  and 3) when a user is visiting a R’99 network and the home network still only provides GPRS R97/98 services. In the latter case the mapping is performed in visiting SGSN to be able to set up a GTP tunnel to home 97/98 GGSN.

· When mapping a service profile from GPRS R’97/98 to R’99 QoS enabled service, Interactive and Background traffic classes of R99 is the applicable resulting traffic class. 

· When mapping a service profile from R’99 conversational or streaming traffic classes to GPRS 97/98 service, a service of the best delay class (delay class 1) shall be used. It is not obvious that this change of service profile shall be done in case of handover to GPRS 97/98, it might be better in some cases to disconnect the UMTS bearer. 

· To minimize number of mapping and remapping, it must be possible to use R’97 QoS parameters in SM messages over the radio and on GTP.

3.1 R97/98 Delay class

The basis of the proposed mapping is to map GPRS R97/98 delay class into traffic handling priority. The GPRS R97/98 delay class is indicative in its nature, and corresponds well to the intention of Traffic Handling priority in interactive class. Delay class 4 is best effort, which maps well to Background class. The resulting mapping is shown in Table 1.

R97/98
Resulting R99 attributes

Delay class 1
Bearer class: Interactive

Traffic handling priority 1

Delay class 2
Bearer class: Interactive

Traffic handling priority 2

Delay class 3
Bearer class: Interactive

Traffic handling priority: 3

Delay class 4
Bearer class: Background

Table 1. Mapping between Delay class and Bearer class + Traffic handling priority.

In the case a mobile, that belongs to a home network of release 1997,  is visiting a release 1999 network it shall be possible to use release 1999 conversational and streaming services of the serving network. During PDP context activation the serving SGSN(R99) will request delay class 1 when signaling the PDP context activation towards GGSN(R97/98). 

Mapping from R99 QoS profile into R97 QoS profile will include conversational and streaming traffic classes:

R99
Resulting R97/98 attributes

Bearer class: Conversational
Delay class 1

Bearer class: Streaming
Delay class 1

Bearer class: Interactive

Traffic handling priority 1
Delay class 1

Bearer class: Interactive

Traffic handling priority 2
Delay class 2

Bearer class: Interactive

Traffic handling priority: 3
Delay class 3

Bearer class: Background
Delay class 4

Table 2. Mapping between Bearer class + Traffic handling priority and Delay class.

3.2 R97/98 Reliability class

The proposal in [1] is good and the values shown in Table 2 are the same as in [1]. As proposed, in mapping from R99 to R97/98 Reliability class, SDU error ratio is first considered and the class with the closest value is chosen. If the mapping is ambiguous, Residual bit error ratio is also considered and the class with the closest value is chosen. If the mapping is still ambiguous, the class with highest number of the matching classes is chosen.

R97/98
R99

Reliability class 1
SDU error ratio: 10-6
Residual Bit error ratio: 10-5
Delivery of erroneous SDUs: ‘no’

Reliability class 2
SDU error ratio: 10-6
Residual Bit error ratio: 10-5
Delivery of erroneous SDUs: ‘no’

Reliability class 3
SDU error ratio: 10-4
Residual Bit error ratio: 10-5
Delivery of erroneous SDUs: ‘no’

Reliability class 4
SDU error ratio: 10-3
Residual Bit error ratio: 10-5
Delivery of erroneous SDUs: ‘no’

Reliability class 5
SDU error ratio: 10-3
Residual Bit error ratio: 4*10-3
Delivery of erroneous SDUs: ‘yes’

Table 2. Mapping between Reliability class and SDU error ratio, Residual bit error ratio and Delivery of erroneous SDUs.

3.3 R97/98 Peak throughput class and precedence class

As proposed in [1] Peak throughput corresponds directly to Maximum bitrate and precedence class to Allocation/Retention priority. This is a straight forward mapping that gives predictable and consistent result.

The same straight forward mapping can be done for GPRS 97/98 Max N-PDU size and R’99 Maximum SDU size (as proposed in [1]).

4. Proposal

A new revision of CR 001 is proposed in Tdoc s2-99d37, based on the discussion of this document. 
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