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1. Introduction

The HSDPA support on Iur/Iub is one of the hottest topic discussed in RAN3 currently. There is still one potential issue that we might have been forgotten is the maximum bitrate in the 3GPP network to support HSDPA. For example, the RAB attributes described in 23.107v5.8.0 only support maximum 2048Kbps(table 5 in 23.107). Other specifications such as 24.008, Iur/Iub transport network control plane signalling protocol(ALCAP i.e. Q.2630.2) also need to be updated to support the maximum bitrate of HSDPA.

This contribution aims to discuss this issue. The evidence of the maximum bitrate for HSDPA, which is referring to 25.306, is also shown. 

2. The maximum bitrate need to be supported in the 3GPP network to align maximum bitrate of HSDPA

The maximum bitrate per second that the system need to support for HSDPA, can refer to the UE Radio Access capabilities, which is described in 25.306. So if we take the FDD case in 25.306 version 5.4.0, for category 10 in table 5.1a:FDD HS-DSCH physical layer categories, the maximum number of bits of an HS-DSCH transport block received within an HS-DSCH TTI is 28776 bits. As this transport block is transferred in 3 slots(one subframe), and one subframe is 2 msec, the maximum bitrate per second is: 

28776 * 500 = 14388000 bits per second 

i.e. approximately 14.4Mbps

In other words, A UE can receive up to approximately 14.4 Mbps. 

However, from the network point of view, (will be shown later) as some specifications has supported up to 16Mbps, it is therefore thought that 16Mbps is the appropriate maximum bitrate that has to be supported in network to align maximum bitrate of HSDPA.

3. The maximum bitrate described in the relevant specifications

There are several specifications that describe the QoS. Those are 23.107, 24.008, 25.413 and 29.060. We should not also forget the ALCAP, which has been referred in 25.424, 25.426 and 25.434. When checked all these specifications, it has been found out that some of these specification need to be updated. 

As a conclusion shown in this chapter, 23.107, 24.008 are two 3GPP specifications that need to update their maximum bitrate to align maximum bitrate for HSDPA. Regarding the ALCAP, the 25.424, 25.426, 25.434 need to change to refer to Q.2630.3. There is no need to update 25.413 and 29.060.

3.1 23.107

In the 23.107 v5.8.0, subcluase 6.5 Attribute Value Ranges, in Table 4: Value ranges for UMTS Bearer Service Attributes and Table 5: Value ranges for Radio Access Bearer Service Attributes, e.g. for Streaming class, the maximum bitrate is <= 2 048 Kbps. 

The relevant part of table 5 in 23.107 is shown in Annex of this document.

Conclusion: This 23.107 need to be updated.

3.2 UTRAN transport network control plane signalling protocol 25.424, 25.426, 25.434

In transport network control plane for Iur and Iub interfaces, the AAL2 signalling protocol Capability Set 2, ITU-T Recommendation Q.2630.2, is the signalling protocol to control the AAL2 connections from Rel4 onwards. This has been specified in 25.424, 25.426, 25.434. For example, it is specified in subclause 6.2 of 25.424 that:

“AAL2 signalling protocol Capability Set 2, ITU-T Recommendation Q.2630.2 [8], is the signalling protocol to control the AAL2 connections on Iur interfaces. Q.2630.2 [8] adds new optional capabilities to Q.2630.1 [4].”
When look at Q.2630.2,the maximum CPS-SDU is referring to Q.2630.1,which, the allowed values for the maximum CPS-SDU bitrate are 0 to 2048 Kbit/s. Part of the relevant description in Q.2630.1 is quoted below:

“DF3: The maximum CPS-SDU bit rate is defined as the maximum bandwidth, available to the AAL type 2 served user in the specified direction. The maximum bandwidth is the maximum ratio of the amount of bits transported during the inter-departure time between two subsequent CPS-SDU’s, and that inter-departure time. Allowed values are 0 to 2048 kbit/s. The granu​larity is 64 bit/s.”
As ITU-T SG11 has enhanced the AAL type 2 Signalling Protocol in CS3 to support the maximum CPS-SDU bitrate up to 16Mbps, it is therefore thought that 25.424, 25.426, 25.434 need to be updated to refer to Q.2630.3.

Conclusion: The 25.424, 25.426 and 25.434 need to be updated to refer to Q.2630.3

It should be discussed whether there is a need to create a WI for this purpose. As in Rel4, both 25.934 and 25.954 are produced in order to study the impact on UTRAN specification when introducing capability set 2(CS2) of ALCAP(i.e.Q.2630.2), naturally, when introducing the new capability set 3(CS3) of ALCAP(i.e. Q.2630.3), the same should be done. Another option will be not create new WI but the new optional capability in Q.2630.3 that 25.424, 25.426 and 25.434 is referring is only the Extended Link Characteristics(ELC), which has the capability of supporting maximum bit rate 16384 kbit/s. Other options can be considered if necessary, such as RAN3 specify a way that can support maximum 16Mbps but not referring new Q.2630.3. All these options are open for discussion.

3.3 25.413 RANAP

In subclause 9.2.1.3 RAB parameter, the maximum bitrate is specified as INTEGER (1..16,000,000) <the unit is bit/s). Part of the table is shown in Annex of this document.

Conclusion: no need to update 25.413 as it has already support up to 16Mbps.

3.4 29.060

In subclause 7.7.34 Quality of Service (QoS) Profile, it is described that the coding of the QoS is according to 24.008. The description and figure is shown in the Annex of this document.

Conclusion: no need to update 29.060 as it only refer to 24.008.

3.5 24.008

In subclause 10.5.6.5, “Table 10.5.156/3GPP TS 24.008: Quality of service information element” shows that the maximum bitrate for downlink is identical to that of maximum bitrate for uplink and in the uplink, the maximum is 8640 kbps. Figure 10.5.138 and part of the Table 10.5.156 is shown in the Annex of this contribution.
Conclusion: This 24.008 need to be updated.
4. Conclusion and Proposal

[Conclusion]

This contribution has shown the need to update the maximum bitrate in 23.107, 24.008 in order to align the maximum bitrate of HSDPA. Also for UTRAN transport network control plane, 25.424, 25.426 and 25.434 need to be updated to refer to Q.2630.3.

The work that need to be done in RAN3 is to update the reference to Q.2630.3. However, it should be discussed whether there is a need to create a new WI, as the same have been done in Rel4 (introducing Q.2630.2), to study the impact on UTRAN specifications. Another option will be not create new WI but the new optional capability in Q.2630.3 that 25.424, 25.426 and 25.434 is referring is only the Extended Link Characteristics(ELC), which has the capability of supporting maximum bit rate 16384 kbit/s. Other options can be considered if necessary, such as RAN3 specify a way that can support maximum 16Mbps but not referring new Q.2630.3. All these options are open for discussion.

[Proposal]

It is proposed to

· confirm the need to update the maximum bitrate in 23.107 and 24.008

· confirm whether there is a need to create a new WI to study the impact on UTRAN specifications when introducing Q.2630.3

· confirm the need to update 25.424, 25.426 and 25.434 in order to refer to Q.2630.3

As an initial proposal for discussion, the 3 attached file below show that the new optional capability in Q.2630.3 that 25.424, 25.426 and 25.434 is referring is only the Extended Link Characteristics(ELC), which has the capability of supporting maximum bit rate 16384 kbit/s.
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Annex

[Table 5.1a of 25.306]

Table 5.1a: FDD HS-DSCH physical layer categories
	HS-DSCH category
	Maximum number of HS-DSCH codes received
	Minimum inter-TTI interval
	Maximum number of bits of an HS-DSCH transport block received within

an HS-DSCH TTI
	Total number of soft channel bits


	Category 1
	5
	3
	7300
	19200

	Category 2 
	5
	3
	7300
	28800

	Category 3
	5
	2
	7300
	28800

	Category 4
	5
	2
	7300
	38400

	Category 5 
	5
	1
	7300
	57600

	Category 6
	5
	1
	7300
	67200

	Category 7
	10
	1
	14600
	115200

	Category 8
	10
	1
	14600
	134400

	Category 9
	15
	1
	20432
	172800

	Category 10
	15
	1
	28776
	172800

	Category 11
	5
	2
	3650
	14400

	Category 12
	5
	1
	3650
	28800


[part of table 4 and table 5 in 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)


Table 5: Value ranges for 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)


[subclause 9.2.1.3 RAB parameter of 25.413]

	>Maximum Bit Rate
	M
	1 to <nbr-SeparateTrafficDirections>
	INTEGER (1..16,000,000)
	Desc.: This IE indicates the maximum number of bits delivered by UTRAN and to UTRAN at a SAP within a period of time, divided by the duration of the period.

The unit is: bit/s

Usage: 

When nbr-SeparateTrafficDirections is equal to 2, then Maximum Bit Rate attribute for downlink is signalled first, then Maximum Bit Rate attribute for uplink


[subclause 7.7.34 Quality of Service (QoS) Profile in 29.060]

“The Quality of Service (QoS) Profile shall include the values of the defined QoS parameters. Octet 4 carries the allocation/retention priority octet that is defined in 3GPP TS 23.107. The allocation/retention priority octet encodes each priority level defined in 3GPP TS 23.107 as the binary value of the priority level. Octets 5 - n are coded according to 3GPP TS 24.008 [5] Quality of Service IE, octets 3 - 13. If a pre-Release '99 only capable terminal is served, octets 5 - n are coded according to 3GPP TS 44.008 Quality of Service IE, octets 3 - 5. The minimum length of the field QoS Profile Data is 3 octets; the maximum length may be up to 254 octets.

The allocation/retention priority shall be ignored if the QoS profile is pre-Release '99 or the QoS profile is present in Quality of Service Requested (QoS Req) of the PDP context. A receiving end shall interpret the QoS profile Data field to be coded according to 3GPP TS 44.008 (i.e. according to the pre-Release '99 format) if the Length field value is 4.

	
	
	Bits
	

	
	Octets
	8
	7
	6
	5
	4
	3
	2
	1
	

	
	1 
	Type = 135 (Decimal)
	

	
	2-3
	Length
	

	
	4
	Allocation/Retention Priority
	

	
	5-n
	QoS Profile Data
	

	
	
	
	

	
	
	
	


Figure 48: Quality of Service (QoS) Profile Information Element”
[subclause 10.5.6.5, Figure 10.5.138 and Table 10.5.156 of 24.008]

	8
	7
	6
	5
	4
	3
	2
	1
	

	Quality of service IEI
	octet 1

	Length of quality of service IE
	Octet 2

	0
0
spare
	Delay
class
	Reliability
class
	octet 3

	Peak 
throughput
	0
spare
	Precedence
class
	octet 4

	0
0
0
spare
	Mean
throughput
	octet 5

	Traffic Class
	Delivery order
	Delivery of erroneous SDU
	Octet 6

	Maximum SDU size
	Octet 7

	Maximum bit rate for uplink
	Octet 8

	Maximum bit rate for downlink
	Octet 9

	Residual BER
	SDU error ratio
	Octet 10

	Transfer delay
	Traffic Handling priority
	Octet 11

	
Guaranteed bit rate for uplink
	Octet 12

	Guaranteed bit rate for downlink
	Octet 13

	0
0
0
spare
	Signal-ling Indicat-ion
	Source Statistics Descriptor
	Octet 14


Figure 10.5.138/3GPP TS 24.008: Quality of service information element

Table 10.5.156/3GPP TS 24.008: Quality of service information element
Maximum bit rate for uplink, octet 8
Bits
8 7 6 5 4 3 2 1
In MS to network direction:
0 0 0 0 0 0 0 0
Subscribed maximum bit rate for uplink
In network to MS direction:
0 0 0 0 0 0 0 0
Reserved
In MS to network direction and in network to MS direction:
0 0 0 0 0 0 0 1 
The maximum bit rate is binary coded in 8 bits, using a granularity of 1 kbps
0 0 1 1 1 1 1 1
giving a range of values from 1 kbps to 63 kbps in 1 kbps increments.

0 1 0 0 0 0 0 0 
The maximum bit rate is 64 kbps + ((the binary coded value in 8 bits –01000000) * 8 kbps)
0 1 1 1 1 1 1 1
giving a range of values from 64 kbps to 568 kbps in 8 kbps increments.

1 0 0 0 0 0 0 0 
The maximum bit rate is 576 kbps + ((the binary coded value in 8 bits –10000000) * 64 kbps)

1 1 1 1 1 1 1 0
giving a range of values from 576 kbps to 8640 kbps in 64 kbps increments.

1 1 1 1 1 1 1 1
0kbps


Maximum bit rate for downlink, octet 9 (see 3GPP TS 23.107)
Coding is identical to that of Maximum bit rate for uplink.
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6
I ur Transport Signalling Application for Common Transport Channel Data Streams


6.1
Introduction


This clause specifies the transport signalling protocol(s) used to establish the user plane transport bearers. The protocol stack is shown in [6].

6.2
Transport Signalling in case of ATM option


AAL2 signalling protocol Capability Set 2, ITU-T Recommendation Q.2630.2 [8], is the signalling protocol to control the AAL2 connections on Iur interfaces. Q.2630.2 [8] adds new optional capabilities to Q.2630.1 [4]. In addition to this, AAL2 signalling protocol Capability Set 3, ITU-T Recommendation Q.2630.3 [24] add new optional capabilites to Q.2630.2[8]. Among new optional capabilities in Q.2630.3[24], only the new optional functionality which support the maximum bit rate of 16384 kbit/s is used in Iur interface.

AAL2 transport layer addressing is based on embedded E.164 or other AESA variants of the NSAP addressing format [5,9]. Native E.164 [23] addressing shall not be used.


Binding ID provided by the radio network layer shall be copied in SUGR parameter of ESTABLISH.request primitive of [8]. The binding identifier shall already be assigned and tied to a radio application procedure when the Establish Request message is received over the Iur interface in the Drift RNC.


User Plane Transport bearers are established and in all normal cases released by the ALCAP in the Serving RNC. 


The Link Characteristics parameter (LC) shall be included in the Establish Request message and in the Modification Request message of AAL2 signalling protocol.

The Extended Link Characteristics parameter(ELC) shall be included in the Establish Request message and in the Modification Request message of AAL2 signalling protocol only if the maximum bit rate can not be expressed by Link Characteristics parameter (LC).

If there is an AAL2 switching function in the transport network layer of the interface, the Path Type parameter (PT) may be included in the Establish Request message of AAL2 signalling protocol for prioritisation at ATM level.


6.3
Transport Signalling in case of IP Transport Option


An ALCAP protocol is not required in case both RNCs are using the IP transport option. 
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6
Iub Transport Signalling Application for Common Transport Channel Data Streams


6.1
Introduction

This subclause specifies the transport signalling protocol(s) used to establish the user plane transport bearers. The protocol stack is shown in clause 7 (figure 2).

6.2
Transport Signalling in case of ATM Transport Option


Q.2630.2 as developed by ITU-T [9] is selected as the standard AAL2 signalling protocol for Iub. ITU-T Recommendation Q.2630.2 [9] adds new optional capabilities to ITU-T Recommendation Q.2630.1 [3]. In addition to this, AAL2 signalling protocol Capability Set 3, ITU-T Recommendation Q.2630.3 [28] add new optional capabilites to Q.2630.2[9]. Among new optional capabilities in Q.2630.3[28], only the new optional functionality which support the maximum bit rate of 16384 kbit/s is used.

Binding ID provided by the radio network layer shall be copied in SUGR parameter of ESTABLISH.request primitive of [9]. The binding identifier shall already be assigned and tied to a radio application procedure when the Establish Request message is received over the Iub interface in the Node B.


User Plane Transport bearers are established and in all normal cases released by the ALCAP in the Controlling RNC. The Node B shall initiate release of the user plane transport bearers for the removed common channels that were remaining within the cell when the cell is deleted.  


AAL2 transport layer addressing is based on embedded E.164 or other AESA variants of the NSAP addressing format [10, 11]. Native E.164 addressing [27] shall not be used.


If there is an AAL2 switching function in the transport network layer of the interface, the Link Characteristics parameter (LC) shall be included in the Establish Request message and in the Modification Request message of AAL2 signalling protocol. The Extended Link Characteristics parameter(ELC) shall be included in the Establish Request message and in the Modification Request message of AAL2 signalling protocol only if the maximum bit rate can not be expressed by Link Characteristics parameter (LC).

If there is an AAL2 switching function in the transport network layer of the interface, the Path Type parameter (PT) may be included in the Establish Request message of AAL2 signalling protocol for prioritisation at ATM level.


6.3
Transport Signalling in case of IP Transport Option


An ALCAP protocol is not required in case both UTRAN Nodes (RNC and Node B) are using the IP Transport Option.
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6
Transport Signalling Application for DCH Data Streams


6.1
Introduction


This chapter specifies the ALCAP protocol(s) to be used in Iur and Iub interfaces for DCH data streams.


6.2
ALCAP in ATM Transport Option


AAL2 signalling protocol Capability Set 2 [22] is the signalling protocol to control AAL2 connections on Iub and Iur interfaces. Q.2630.2 [22] adds new optional capabilities to Q.2630.1 [5].  In addition to this, AAL2 signalling protocol Capability Set 3, ITU-T Recommendation Q.2630.3 [38] add new optional capabilites to Q.2630.2[22]. Among new optional capabilities in Q.2630.3[38], only the new optional functionality which support the maximum bit rate of 16384 kbit/s is used in Iur and Iub interfaces.

Binding ID provided by the radio network layer shall be copied in SUGR parameter of ESTABLISH.request primitive of [22].


User Plane Transport bearers for Iur interface are established, in all normal cases released and optionally modified by the ALCAP in the Serving RNC. The binding identifier shall already be assigned and tied to a radio application procedure when the Establish Request message is received over the Iur interface in the Drift RNC.


User Plane Transport bearers for Iub interface are established, in all normal cases released and optionally modified by the ALCAP in the Controlling RNC.  binding identifier shall already be assigned and tied to a radio application procedure when the Establish Request message is received over the Iub interface in the Node B. In case of a Reset initiated by the CRNC, the ALCAP in the Node B shall release the transport bearers involved in the impacted Node B Communication Contexts. The Node B shall also initiate release of the user plane transport bearers for the removed dedicated channels that were remaining within the cell when the cell is deleted.


AAL2 transport layer addressing is based on embedded E.164 or other AESA variants of the NSAP addressing format [6, 7]. Native E.164 addressing [36] shall not be used.


The Link Characteristics parameter (LC) shall be included in the Establish Request message and in the Modification Request message of AAL2 signalling protocol.

The Extended Link Characteristics parameter(ELC) shall be included in the Establish Request message and in the Modification Request message of AAL2 signalling protocol only if the maximum bit rate can not be expressed by Link Characteristics parameter (LC).

If there is an AAL2 switching function in the transport network layer of the interface, the Path Type parameter (PT) may be included in the Establish Request message of AAL2 signalling protocol for prioritisation at ATM level.


6.3
ALCAP in IP Transport Option


An ALCAP protocol is not required in case both UTRAN nodes are using the IP transport option.


Application of ALCAP in IP to ATM interworking case is defined in chapter 9 of this Technical Specification.
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