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change:

GPRS99 shall utilise the UMTS QoS attributes as defined in UMTS 23.907. However, there needs to be a mapping between pre-GPRS99 and the UMTS QoS attributes. This CR proposes text and tables to be included in section 15.2 to provide this mapping. This CR replaces all of clause 15.2. The tables should be updated when attribute values are chosen for the UMTS QoS attributes.
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Other 
comments:
Observations from the mapping exercise:

1. The UMTS Maximum Bit Rate is not an “instantaneous” bit rate but rather a “time average” bit rate constrained over time via a token bucket algorithm to take into account the “bursty” nature of the data passing through the SAP. It is defined explicitly in this way. This “burstiness” is not considered in the description of the Pre-GPRS99 Peak Throughput. Therefore, one cannot deduce the buffering requirements at the SAP for Pre-GPRS99, e.g. token bucket requirements. There is currently no guarantee that traffic conforming to Pre-GPRS99 Peak Throughput shall be compliant to the definition of UMTS Maximum bit rate and vice-versa.

2. Pre-GPRS99 Data reliability is defined in terms of the residual error rates for the following cases per GSM 02.60:

· Probability of data loss

· Probability of data delivered out of sequence

· Probability of duplicate data delivery

· Probability of corrupted data

The Pre-GPRS99 QoS parameter Reliability Class provides five combinations of GTP, LLC, and RLC transmission modes to support the reliability class performance requirements. This places a constraint on the set of valid UMTS QoS Bearer Attributes:

· Traffic Class

· Delivery Order

· SDU loss ratio

· Residual bit error ratio

The tables show the constraints for these attributes. How do we map UMTS attributes that are outside of these constraints, e.g. during a handoff from UMTS to GPRS97?

3. GSM 03.60 discusses the handling of PDP-PDUs that are routed and transferred between the MS and the GGSN as N-PDUs. The maximum size of an N-PDU is 1500 octets for PreG-PRS99.

4. UMTS Transfer delays (or a subset) should be specified in UMTS 23.907 to allow a direct mapping to Pre-GPRS99 QoS Delay Classes.

5. The Pre-GPRS99 Mean Throughput class is defined as data traffic measured at the Gi and R reference points in units of octets per hour. The analogous UMTS attribute is a bit more general and defines the Guaranteed Bit Rate as the guaranteed number of bits delivered at a SAP within a period of time divided by the duration of the period. It should be noted that the UMTS measurement period should be taken over a duration that nulls the effects of transfer delays, i.e. the longer the duration the better the resolution. UMTS Guaranteed Bit Rate attribute values (or a subset) should be chosen that map appropriately into the Pre-GPRS99 Mean Throughput Classes.

6. The following UMTS QoS Bearer Attributes are dependent upon priority:

· Traffic Handling Priority (differentiate between bearer qualities as an alternative to absolute guarantees)

· Allocation/Retention Priority (related to subscription)

There are no equivalents of these QoS parameters in Pre-GPRS99. There is, however, a Pre-GPRS99 QoS Precedence Class that contains three levels of priority for use as a backup for abnormal conditions where the “guaranteed” QoS cannot be met. Is it reasonable to map these parameters to UMTS priority attributes, but not vice-versa as shown?
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15.2
Quality of Service Profile

15.2.1
QoS Attributes

The definitions of the Quality of Service attributes for the packet domain can be found in UMTS 23.907.

15.2.2
Mapping of QoS Attributes Between Releases

GPRS99 QoS attributes shall be equivalent to UMTS QoS Attributes as specified in UMTS 23.907. From a Pre-GPRS99 perspective, Table 1 shows the mapping of the Pre-GPRS99 QoS parameters to the UMTS Traffic Classes. Mapping in the SGSN shall occur for the following cases:

· if the Gn interface operates according to release 97 or 98 and there is a release 99 radio.

· if the Gn interface operates according to release 99 and there is a release 97 or 98 radio.

· for handover between UMTS and GPRS.

The table entries indicate the various values of the Pre-GPRS99 QoS Parameters that are available for each UMTS Traffic Class.

Table 1: Application of Pre-GPRS99 QoS Parameters to UMTS Traffic Classes

Pre-GPRS99 Parameters
UMTS Traffic Class


Conversational
Streaming
Interactive
Background

Peak Throughput (1-9)

                           note (1)
UMTS Maximum Bit Rate (1-9)
UMTS Maximum Bit Rate (1-9)
UMTS Maximum Bit Rate (1-9)
UMTS Maximum Bit Rate (1-9)

Mean Throughput(1-18,  31=Best Effort)
UMTS Guaranteed Bit Rate (<= UMTS Maximum Bit Rate)

                note (2)
UMTS Guaranteed Bit Rate (<= UMTS Maximum Bit Rate)

               note (2)
(31): UMTS Best Effort
(31): UMTS Best Effort

Reliability (1-5)
(GPRS 4-5   note (3))
(GPRS 3   note (4))
(GPRS 1-2  note (5))
(GPRS 2  note (5))


UMTS Delivery Order = not guaranteed
UMTS Delivery Order = not guaranteed
UMTS Delivery Order = guaranteed
UMTS Delivery Order = not guaranteed


UMTS SDU loss ratio = N/A
UMTS SDU loss ratio = 10-2
UMTS SDU loss ratio (1): 10-9, (2): 10-4
UMTS SDU loss ratio = 10-4


UMTS Residual bit error ratio = N/A
UMTS Residual bit error ratio = 10-2
UMTS Residual bit error ratio  (1): 10-9, (2): 10-6
UMTS Residual bit error ratio = 10-6


UMTS Delivery of erroneous SDUs 4=No, 5=Yes
UMTS Delivery of erroneous SDUs = No
UMTS Delivery of erroneous SDUs = No
UMTS Delivery of erroneous SDUs = No

Delay(1-4)
UMTS Delay 

(1): Realtime
UMTS Delay

(1): Realtime
UMTS Delay

(2-4): Non-realtime
UMTS Delay

(4): Best Effort

Precedence (1-3) 

                           note (6)
-
-
UMTS Traffic handling priority
-


UMTS Allocation/ Retention priority
UMTS Allocation/ Retention priority
UMTS Allocation/ Retention priority
UMTS Allocation/ Retention priority

Max N-PDU (1500 octets)
Max SDU = 1500 octets
Max SDU = 1500 octets
Max SDU = 1500 octets
Max SDU = 1500 octets

Table Notes:

(1) Also Peak Throughput = N x 1000 octets/sec, where integer N = 1 to 9

(2) Also GPRS Mean Throughput bit rate = GPRS Peak Throughput bit rate (constant bit rate) 

Or GPRS Mean Throughput bit rate < GPRS Peak Throughput bit rate (variable bit rate)

(3) No retransmissions, 4 = Protected LLC data, 5 = Unprotected LLC data

(4) Light retransmission (RLC blocks only), Protected LLC data

(5) 1 = Full Retransmission (LLC frame, RLC block, GTP), Protected LLC data

2 = Partial Retransmission (LLC frame, RLC block), Protected LLC data

(6) The service precedence indicates the relative importance of maintaining the service commitments under abnormal conditions

(7) There is no mapping for UMTS SDU format information

From a UMTS perspective, Table 2 shows a mapping of UMTS Bearer Attributes (defined in UMTS 23.907) to Pre-GPRS99 QoS Parameters. The table entries show the applicable Pre-GPRS99 QoS Parameter(s) and any value restrictions. 

Table 2: Mapping of UMTS QoS Bearer Attributes to Pre-GPRS99 QoS Parameters

UMTS QoS Bearer Attributes
UMTS Traffic Class

Traffic class
Conversational
Streaming
Interactive
Background

Maximum bit rate
GPRS Peak Throughput
GPRS Peak Throughput
GPRS Peak Throughput
GPRS Peak Throughput

Delivery order
GPRS Reliability Class

4-5 =order not guaranteed
GPRS Reliability Class  3=order not guaranteed
GPRS Reliability Class 1-2= order guaranteed
GPRS Reliability Class

2=order not guaranteed

Maximum SDU size
GPRS Max N-PDU Size            note (1)
GPRS Max N-PDU Size            note (1)
GPRS Max N-PDU Size            note (1)
GPRS Max N-PDU Size            note (1)

SDU format information
N/A
N/A
N/A
N/A

SDU loss ratio
GPRS Reliability Class

4-5 = N/A
GPRS Reliability Class  3= 10-2 
GPRS Reliability Class 1=10-9, 2=10-4 
GPRS Reliability Class

2= 10-4 

Residual bit error ratio
GPRS Reliability Class

4-5 = N/A
GPRS Reliability Class  3= 10-2
GPRS Reliability Class 1=10-9, 2=10-6
GPRS Reliability Class 2= 10-6 

Delivery of erroneous SDUs
GPRS Reliability Class

4=No, 5=Yes
GPRS Reliability Class  3= No
GPRS Reliability Class 1= No, 2=No
GPRS Reliability Class 2= No 

Transfer delay
GPRS delay = 1  (realtime)
GPRS delay = 1 (realtime)
GPRS delay = 2-4 

(non-realtime)
GPRS delay = 4

(non-realtime)

Guaranteed bit rate
Bit rate of GPRS Mean Throughput Class
Bit rate of GPRS Mean Throughput Class
GPRS Mean Throughput Class = 31 (Best effort)
GPRS Mean Throughput Class = 31 (Best effort)

Traffic handling priority    note (2)
-
-
N/A
-

Allocation/Retention priority
N/A
N/A
N/A
N/A

Table notes:

(1) PDP-PDUs are transferred between the MS and the GGSN via N-PDUs which are limited in size to 1500 octets. The handling of PDP-PDUs larger than this size is implementation dependent. See GSM 03.60, section 9.3.

(2) As defined in 23.907, the Traffic handling priority is only applicable to the Interactive traffic class.
(3) “N/A” stands for “Not Applicable”, i.e. there is no direct mapping for this UMTS QoS parameter.
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