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Discussion

1 Scope

During the discussion of enhanced Gb it was found useful to examine the QoS impacts of different architectural and functional modifications. Therefore, we propose the definition of a logical (as this is potentially not used in the architecture) bearer service dedicated to enhanced Gb, namely the enhanced Gb Radio Access Bearer Service (eGb RAB). This new bearer service is defined between the MS and the SGSN similar to the RAB service for Iu mode. However, in Gb mode the SGSN has to perform more functionality compared to Iu mode. Therefore, we define the eGb RAB from the MS to the Gb reference point at the SGSN only, thus including the radio bearer and the Gb bearer parts. At the same time we increase the delay budget for the CN compared to the budget used for Iu because of the additional functionality for the SGSN due to the different RAN/CN function splits for eGb and Iu.

From 3GPP TS 23.107 the tables of the attribute value ranges for the UMTS and RAB bearer service were used as basis for the definition of a new attribute value range table for the eGb RAB.

2
Attribute Value Ranges

For UMTS Bearer service and eGb Radio Access Bearer services a list of finite attribute values or the allowed value range is defined for each attribute. The value list/value range defines the values that are possible to be used for an attribute considering every possible service condition. When a service is defined as a combination of attributes, further limitations may apply; for example the shortest possible delay may not be possible to use together with the lowest possible SDU error ratio. Service requirements, i.e. required QoS and performance for a given UMTS service is defined in the service requirement specifications 3GPP TS 22.105.

2.1
Ranges of UMTS Bearer Service Attributes

The following table lists the value ranges of the UMTS bearer service attributes. The value ranges reflect the capability of UMTS network. 

---------------------------------------------------- Excerpt from 3GPP TS 23.107 ---------------------------------------------

Table 4: Value ranges for UMTS Bearer Service Attributes

	Traffic class
	Conversational class
	Streaming class
	Interactive class
	Background class

	Maximum bitrate (kbps)
	< 2 048 (1) (2)
	< 2 048 (1) (2)
	< 2 048 - overhead (2) (3)
	< 2 048 - overhead (2) (3)

	Delivery order
	Yes/No
	Yes/No
	Yes/No
	Yes/No

	Maximum SDU size (octets)
	<=1 500 or 1 502 (4)
	<=1 500 or 1 502 (4)
	<=1 500 or 1 502 (4)
	<=1 500 or 1 502 (4)

	SDU format information
	(5)
	(5)
	
	

	Delivery of erroneous SDUs
	Yes/No/- (6) 
	Yes/No/- (6)
	Yes/No/- (6)
	Yes/No/- (6)

	Residual BER
	5*10-2, 10-2, 5*10-3, 10-3, 10-4, 10-5, 10-6 
	5*10-2, 10-2, 5*10-3, 10-3, 10-4, 10-5, 10-6 
	4*10-3, 10-5, 6*10-8 (7) 
	4*10-3, 10-5, 6*10-8 (7) 

	SDU error ratio
	10-2, 7*10-3, 10-3, 10-4, 10-5 
	10-1, 10-2, 7*10-3, 10-3, 10-4, 10-5 
	10-3, 10-4, 10-6 
	10-3, 10-4, 10-6 

	Transfer delay (ms)
	100 – maximum value 
	280 – maximum value 
	
	

	Guaranteed bit rate (kbps)
	< 2 048 (1) (2)
	< 2 048 (1) (2)
	
	

	Traffic handling priority
	
	
	1,2,3
	

	Allocation/Retention priority
	1,2,3
	1,2,3
	1,2,3
	1,2,3

	Source statistic descriptor
	Speech/unknown
	Speech/unknown
	
	


1)
Bitrate of 2 048 kbps requires that UTRAN operates in transparent RLC protocol mode, in this case the overhead from layer 2 protocols is negligible.

2)
The granularity of the bit rate attributes shall be studied. Although the UMTS network has capability to support a large number of different bitrate values, the number of possible values shall be limited not to unnecessarily increase the complexity of for example terminals, charging and interworking functions. Exact list of supported values shall be defined together with S1, N1, N3 and R2.

3)
Impact from layer 2 protocols on maximum bitrate in non-transparent RLC protocol mode shall be estimated.

4)
In case of PDP type = PPP, maximum SDU size is 1502 octets. In other cases, maximum SDU size is 1 500 octets.
5)
Definition of possible values of exact SDU sizes for which UTRAN can support transparent RLC protocol mode, is the task of RAN WG3.

6)
If Delivery of erroneous SDUs is set to 'Yes' error indications can only be provided on the MT/TE side of the UMTS bearer. On the CN Gateway side error indications can not be signalled outside of UMTS network in release 1999.

7)
Values are derived from CRC lengths of 8, 16 and 24 bits on layer 1.

----------------------------------------- End of excerpt from 3GPP TS 23.107 -------------------------------

2.2
Ranges of eGb Radio Access Bearer Service Attributes

The following table lists the value ranges of the radio access bearer service attributes. The value ranges reflect the capability of UTRAN. In the table, it has been highlighted in yellow, which values require a further evalution according to GERAN characteristics in order to define ranges of eGb Radio Access Bearer Service Attributes.

---------------------------------------------------- Excerpt from 3GPP TS 23.107 ---------------------------------------------

Table 5: Value ranges for eGb Radio Access Bearer Service Attributes

	Traffic class
	Conversational class
	Streaming class
	Interactive class
	Background class

	Maximum bitrate (kbps)
	< 2 048 (1) (2)
	< 2 048 (1) (2)
	< 2 048 - overhead (2) (3)
	< 2 048 - overhead (2) (3)

	Delivery order
	Yes/No
	Yes/No
	Yes/No
	Yes/No

	Maximum SDU size (octets)
	<=1 500 or 1 502 (4)
	<=1 500 or 1 502 (4)
	<=1 500 or 1 502 (4)
	<=1 500 or 1 502 (4)

	SDU format information
	(5)
	(5)
	
	

	Delivery of erroneous SDUs
	Yes/No/-
	Yes/No/-
	Yes/No/-
	Yes/No/-

	Residual BER
	5*10-2, 10-2, 5*10-3, 10-3, 10-4, 10-5, 10-6 
	5*10-2, 10-2, 5*10-3, 10-3, 10-4, 10-5, 10-6 
	4*10-3, 10-5, 6*10-8 (6)
	4*10-3, 10-5, 6*10-8 (6)

	SDU error ratio
	10-2, 7*10-3, 10-3, 10-4, 10-5 
	10-1, 10-2, 7*10-3, 10-3, 10-4, 10-5 
	10-3, 10-4, 10-6 
	10-3, 10-4, 10-6 

	Transfer delay (ms)
	80 – maximum value 
	250 – maximum value 
	
	

	Guaranteed bit rate (kbps)
	< 2 048 (1) (2)
	< 2 048 (1) (2)
	
	

	Traffic handling priority
	
	
	1,2,3
	

	Allocation/Retention priority
	1,2,3
	1,2,3
	1,2,3
	1,2,3

	Source statistic descriptor
	Speech/unknown
	Speech/unknown
	
	


1)
Bitrate of 2 048 kbps requires that UTRAN operates in transparent RLC protocol mode, in this case the overhead from layer 2 protocols is negligible.

2)
The granularity of the bit rate attributes shall be studied. Although the UMTS network has capability to support a large number of different bitrate values, the number of possible values shall be limited not to unnecessarily increase the complexity of for example terminals, charging and interworking functions. Exact list of supported values shall be defined together with S1, N1, N3 and R2.

3)
Impact from layer 2 protocols on maximum bitrate in non-transparent RLC protocol mode shall be estimated.

4)
In case of PDP type = PPP, maximum SDU size is 1502 octets. In other cases, maximum SDU size is 1 500 octets.
5)
Definition of possible values of exact SDU sizes for which UTRAN can support transparent RLC protocol mode, is the task of RAN WG3.

6)
Values are derived from CRC lengths of 8, 16 and 24 bits on layer 1.

----------------------------------------------------- End of excerpt from 3GPP TS 23.107 ------------------------------

We consider this table as a starting point for a further discussion on eGb mode requirements.
The characteristics of the GERAN eGb radio interface however put severe limitations to these values. The following presents a draft of the modifications caused by these limitations.

· The most MS can operate on one frequency only. Due to the reduced bandwith of the GERAN carrier the maximum and guaranteed bit rate of the eGb RAB in GERAN has to be reduced in comparison to UMTS. It is proposed to reduce the maximum and guaranteed bit rate for the 3 classes streaming, interactive and background to 384 kbps. Further it can be discussed whether the maximum bit rate should depend on the direction of the bearer (UL or DL)

· Due to the high requirements on the input filter the most MS´s can operate in GERAN at one time either in transmitting or in receiving mode. Therefore requirements put on the bearer symmetry lead to a further limitation of the maximum and guaranteed bit rate of the eGb RAB for the conversational class. It is proposed to reduce the maximum and guaranteed bit rate for the conversational class to 128 kbps (3 TS DL + 3 TS UL).

· The residual BER parameter has to take into account the existing eGb coding schemes. It is therefore proposed to suppress the residual BER 10-5 and 10-6 for conversational bearers and to adopt a residual BER of 10-5 for streaming bearers. The above note 6 should be modified to take into account the CRC lengths as defined in layer 2 in GERAN.

· The transfer delay has to be reduced to take into account the CN/RAN split of the eGb interface

2.3 
QoS Attribute Mapping from UMTS Bearer Service Attributes to eGb Radio Access Bearer Service Attributes

When establishing a UMTS bearer and the underlaying eGb Radio Access Bearer for support of a service request, some attribute on UMTS level does typically not have the same value as corresponding attribute on eGb Radio Access Bearer level. For example requested transfer delay for the UMTS bearer shall typically be larger than the requested transfer delay for the eGb Radio Access Bearer, as the transport through the core network will use a part of the acceptable delay.

For the following attributes/settings the attribute value for the UMTS bearer will normally be the same as the corresponding attribute value for the eGb Radio Access Bearer:

-
maximum bitrate;

-
delivery order;

-
delivery of erroneous SDUs;

NOTE 1:
If Delivery of erroneous SDUs is set to 'Yes' the handling of error indications on UMTS Bearer level and eGb Radio Access Bearer level differs. Error indications can only be provided on the MT/TE side of the UMTS bearer. On the CN Gateway side error indications can not be signalled outside of UMTS network in release 1999. Error indications can be provided on both end-points of the eGb Radio Access Bearer.

-
guaranteed bit rate;

-
traffic handling priority;

-
allocation/Retention priority;

-
maximum SDU size;

-
SDU format information.

NOTE 2:
List of exact sizes of SDU's shall be the same, exact format of SDU payload does not exist on UMTS Bearer level.

For the following attributes the attribute value for the UMTS bearer will normally not be the same as the corresponding attribute value for the eGb RAB. The relation between the attribute values for UMTS Bearer service and eGb RAB service is implementational and depends for example on network dimensioning.

-
Residual BER for eGb Radio Access Bearer service shall be reduced with the bit errors introduced in the core network, by Core Network Bearer service.

-
SDU error ratio for eGb Radio Access Bearer service shall be reduced with the errors introduced in the core network, by Core Network Bearer service and take into account the split LLC/RLC.

-
Transfer delay for eGb Radio Access Bearer service shall be reduced with the delay introduced in the core network, e.g. on transmission links or in a codec resident in the Core Network.

The following attributes/settings only exist on the eGb Radio Access Bearer level:

· Source statistics descriptor is set to speech if the eGb Radio Access Bearer transports compressed speech generated by the codec integrated in the core network.

· Note that the SDU format information is not relevant for eGb

3
Example Usage of Streaming Applications

Document [1] reflects the current discussion in S4 on the mapping of SDP parameters to UMTS QoS parameters.

It would be helpful to have a similar discussion for the eGb mode, since it helps to understand the parametrization of the different services to be offered in enhanced Gb. Furthermore, it contributes to the discussion on the requirements on enhanced Gb mode.

From [1], the following information on streaming characteristics can be taken:

· According to RFC 2460 the SDU size must not exceed 1500 octets. However according to [1] a packet size of 1400 guarantees efficient transportation and should be adopted at least for the streaming and conversational classes

· In order to align UMTS and eGb bearers a SDU error ratio of 10-4 or better like in [1] shall be adopted for streaming bearers.

· In order to align UMTS and eGb bearers a transfer delay of 2 sec like in [1] shall be adopted for streaming bearers

This information in mind, it will be easier to design useful solutions for streaming enhancements in eGb mode. Based on this, is proposed to initiate a discussion on streaming and also conversational service characteristics.
4 Conclusion
It is proposed to complete and include the attribute value ranges of the eGb RAB into the chapter 4 of the feasibility study and/or the future concept papers of the eGb in order to identify clearly the requirements put on the eGb and whether the proposed enhancements are able to satisfy these requirements. Or whether the individual enhancements contribute to fulfil the requirements as potentially some means have to be used together.

Furthermore, it is proposed to initiate a discussion on typical characteristics of streaming and conversational services, as outlined in section 3, taking into account the results of 3GPP TS 22.105 and 3GPP TS 23.107.
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