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Introduction

Currently only a limited number of radio Bearer (RB) and Radio Access Bearer (RAB) configurations for HSDPA are defined in TS 34.108 to ensure basic testing. Further examples of possible configurations and combinations are included in 25.993.
Background

It was agreed in 3GPP that the number of tested configuration should be restricted to a reasonable low number to ensure IOT while still limiting the efforts needed for definition of test cases and test execution. Another argument for the currently limited number of configurations defined for testing in 34.108 is that the actual radio bearer implementation (using the HS-DSCH in downlink) is always the same and the bitrate is just depending on the UE’s HSDPA category and the HSDPA scheduler operation. For the uplink it was always argument that the UL implementation is the same a for R’99 DCH operation an therefore no further tests of the UL configuration is needed.

On the general support of UL and DL configuration for radio bearers the requirements of the 3GPP core specifications are always the mandatory requirement for UE up to its max. capabilities. Therefore neither 34.108 nor 25.993 defines requirements on the mandatory implementation on radio bearer or parameters/attributes or combinations. In order to allow mobile operators to differentiate with their systems or services and in order to provide different Quality of Services (QoS) classes over HSDPA, additional RB/RAB configurations have been included in 25.993 in order to check them for compatibility and show examples of valid 3GPP configurations “approved” by 3GPP.

As the UL RB used together with HSDPA in the DL is completely independent from the DL datarate on HS-DSCH, naturally all possible UL datarate - as defined for DCH operation - are possible in combination with HSDPA (up to the max. UE capabilities).

If we take interactive / background RABs for example we have defined different DCH uplink datarates for a HSDPA RB in the DL:




  64 kbps / [max. bitrate depending on UE category] kbps

(defined in 34.108)




128 kbps / [max. bitrate depending on UE category] kbps

(defined in 25.993)

384 kbps / [max. bitrate depending on UE category] kbps

(defined in 34.108)

In RAN2#45bis Vodafone proposed to include an UL configuration with the max. bitrate of 32kbps in combination with HSDPA [R2-050113] to 25.993. T-Mobile supported the addition of the configuration.
During the discussion T-Mobile raised the question if we should not agree on a more flexible approach to define valid RB configurations and combinations for inclusion to 25.933 rather then just adding single RB configurations on a case by case bias with the complicated notation currently used in 34.108 and 25.993.

Proposal

Based on the discussion in RAN2#45bis and the experiences of T-Mobile as an operator dealing with a broad variety of UTRAN- and UE-suppliers the proposal of a new notation has following aims to focus mobile community on a broad support of HSDPA radio bearers:
•   Good coverage of HSDPA bearer combinations in UE and UTRAN implementations: a reasonable set of combinations of UL & DL radio bearer data rates as well as different traffic classes is defined by only some radio Bearer tables. The support of these configurations and combinations is defined by the 3GPP core specification anyway up to the UE max. capabilities. Therefore this approach does not change anything on the terminal requirements.
•
Flexible approach to cover a wide range of appropriate UL data rates with HSDPA and combinations as the UL used with HSDPA is completely independent from the DL. This helps to ensure optimal resource usage on UL by using a rich variety of UL data rates to be supported by terminals.

•
Easy inclusion of new RB combination and low effort to create appropriate CR: Experiences have shown that the current approach of 25.993 and also 34.108 complicates the introduction of new bearers on the one hand and tracking defined configurations is complicated due to the document structure. A Change Request for a new bearer consists almost only of existing components of existing bearer definitions what means a lot of handwork and references to explain a bearer which could be well defined by only some main characteristics covered by only a few words.
•
This future-proof approach allows to cover RB configurations also for E-DCH and potentially MBMS as well.
•
Easier illustration of supported configurations than the current approach

•
Compatibility with current approach: the new description must be compatible to avoid additional effort to change existing documents and references.
The principle of the proposal is to define all components of a bearer in form of simple tables. The actual bearer definitions consist only of references on these tables and their content. In case physical channel configurations of radio bearers or radio bearer combinations are not yet defined – neither in 34.108 nor in 25.993 – one need to define this once in 34.108 or 25.993 and can use it as a reference in the future. 

Conclusion

In this paper we discussed arguments on the introduction of new UL/DL combinations for HSDPA operation and proposed to apply a new scheme on how configurations and combinations of radio bearers could be defined in the future allowing a simpler and much more flexible ways to get standard defined configurations. There are no new requirements on the UE implementation defined by this approach as proposal does not change any requirement from the core specifications. Furthermore this approach is flexible enough to be used also for definition of E-DCH radio bearers and potentially also MBMS radio bearers in the near future.
Attached the concrete proposal focusing of the HSDPA RB configurations can be found.

If RAN2 agrees the adaptation of this new definition approach, we should inform 3GPP RAN1 and 3GPP T accordingly.
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7.4
Combinations on DPCH and HS-PDSCH
For all Radio Access Bearers (RAB) different Radio Bearer (RB) configurations or combinations could be used to fulfil the RAB requirements. To illustrate the applicable configurations a more flexible concept applies for RABs using HS-DSCH in the downlink. As the uplink radio bearer configuration is totally independent from the downlink configuration using the HS-DSCH, all uplink RB configurations, up to the UEs capabilities, are possible with the downlink configuration of the HS-DSCH. The support of all these combinations is mandatory for the UE from the core specification requirements and below defined configurations are just regarded as configuration possibilities.
The following tables provide examples of Signalling Radio Bearers (SRBs) and Radio Bearers for specific RAB which can used as configurations to fulfil the RAB requirements.

7.4.1
UL: [X] kbps DL: [Y] kbps SRBs for DCCH
The configurations shown below provide possible UL and DL configuration for Signalling Radio Bearers (SRB). Either a standalone SRB using on configuration for the UL and one configuration for the DL can be defined (all SRB use always UL and DL configuration) or if at least one RB configuration as listed in chapters 7.4.2 to 7.4.5 is chosen for a given RAB or a combination of RABs an UL and DL SRB from 7.4.1 is always added.
	
	UL [X] kbps
	DL [Y] kbps

	1)
	3.4 kbps on DPCH 

(see 6.10.2.4.1.2.1 of [1])
	3.4 kbps on DPCH

(see 6.10.2.4.1.2.2 of [1])

	2)
	
	3.4 kbps on HS-PDSCH

(see 6.10.2.4.1.x.y of [1])


7.4.2
Interactive or background / UL: [X] DL: [Bit rate depending on the UE category] / PS RAB mapped on DPCH in UL and HS-DSCH in DL
For a given interactive or background PS RAB each of the RB listed below fullfills the RAB requirements and is choosen bei the SRNC for a UE. The maximum bitrate of the RAB shall not be exceeded by the chossen RB. The RNC procedure to chose the RB for a given RAB is not defined and RNC implementation dependend. 
If at least one RB configuration is selected for a given RAB, an SRB configuration as defined in 7.4.1 is always needed.
The maxium datarate supported by the UE is depending on the UE capabilities and a selection of appropriate RB configuration is under responsibility of the RNC.
	
	UL [X] kbps
	DL [Y] kbps

	1)
	8 kbps
(see 6.10.2.4.1.23a.1 of [1])
	[max bit rate depending on UE category]

	
	
	

	2)
	16 kbps
(see 6.10.2.4.1.23b.1 of [1])
	[max bit rate depending on UE category]

	
	
	

	3)
	32 kbps
(see 6.10.2.4.1.23c.1 of [1])
	[max bit rate depending on UE category]

	
	
	

	4)
	64 kbps 
(see 6.10.2.4.1.26.1 of [1])
	[max bit rate depending on UE category]

	
	
	

	5)
	128 kbps 
(see 6.10.2.4.1.28.1 of [1])
	[max bit rate depending on UE category]

	
	
	

	6)
	256 kbps 

(reference open)
	[max bit rate depending on UE category]

	7)
	384 kbps 

(see 6.10.2.4.1.34.1 of [1])
	[max bit rate depending on UE category]

	
	
	


7.4.3
Conversational / speech / UL: [X] DL: [Y] kbps / CS RAB
If at least one RB configuration is selected for a given RAB, an SRB configuration as defined in 7.4.1 is always needed.

The maxium datarate supported by the UE is depending on the UE capabilities and a selection of appropriate RB configuration is under responsibility of the RNC.
	
	UL [X] kbps
	DL [Y] kbps

	1)
	12.2 kbps
(see 6.10.2.4.1.4.2.1.1 of [1])
	12.2 kbps
(see 6.10.x.y.z.a.b.c of [1])

	2)
	(12.2 7.95 5.9 4.75)

(see 6.10.2.4.1.4a of [1])
	(12.2 7.95 5.9 4.75)

(see 6.10.2.4.2.4a of [1])


7.4.4
Conversational / unknown / UL: [X] DL: [Y] kbps / CS RAB
If at least one RB configuration is selected for a given RAB, an SRB configuration as defined in 7.4.1 is always needed.

The maxium datarate supported by the UE is depending on the UE capabilities and a selection of appropriate RB configuration is under responsibility of the RNC.
	
	UL [X] kbps
	DL [Y] kbps

	1)
	64 kbps

(see 6.10.2.4.1.13.1 of [1])
	64 kbps

(see 6.10.2.4.1.13.1 of [1])


7.4.5
Streaming / unknown / UL: [X] DL: [Y] kbps / PS RAB
If at least one RB configuration is selected for a given RAB, an SRB configuration as defined in 7.4.1 is always needed.

The maxium datarate supported by the UE is depending on the UE capabilities and a selection of appropriate RB configuration is under responsibility of the RNC.
	
	UL [X] kbps
	DL [Y] kbps

	1)
	16 kbps

(see 6.10.2.4.1.58.1of [1])
	[max bit rate depending on UE category]

	2)
	64 kbps

reference open
	[max bit rate depending on UE category]

	3)
	128 kbps

(see 7.1.96.1.1.2)
	[max bit rate depending on UE category]


7.4.6
Conversational / unknown / UL: [X] DL: [Y] kbps / PS RAB
If at least one RB configuration is selected for a given RAB, an SRB configuration as defined in 7.4.1 is always needed.

The maxium datarate supported by the UE is depending on the UE capabilities and a selection of appropriate RB configuration is under responsibility of the RNC.
	
	UL [X] kbps
	DL [Y] kbps

	1)
	42,8kbps

(see 6.10.2.4.1.59.1of [1])
	[max bit rate depending on UE category]


For applicable combination of SRBs and Radio Bearer (RB) take at least 1 out of the tables defined in chapter 7.4.x and combine it to the maximum supported by the UE capabilities. The minimum required capabilities for a certain configuration are defined together with the example configuration below.
Following examples are approved and already in 25.993:
1) 6.10.2.4.xx 
Conversational / unknown / UL:42.8 DL:[max bit rate depending on UE category] kbps / PS RAB
 + interactive or background UL:16 DL:[max bit rate depending on UE category] kbps / PS RAB + UL:3.4 DL:3.4 kbps SRBs for DCCH.
7.4.6 / 1) +  7.4.2 / 2) + 7.4.1 / 1)
The minimum UE classes supporting the configuration are:  [tbd]

This configuration is supported in Rel.5
1b) 6.10.2.4.xx
Interactive or background / UL:64 DL:[Bit rate depending on the UE category] / PS RAB 
+ UL:3.4 DL:3.4 kbps SRBs for DCCH
7.4.2 / 4) + 7.4.1 / 1)
This configuration in included in [1]

The minimum UE classes supporting the configuration are:  [tbd]

This configuration is supported in Rel.5
2) 6.10.2.4.xx 
Interactive or background / UL:384 DL:[Bit rate depending on the UE category] / PS RAB 
+ UL:3.4 DL:3.4 kbps SRBs for DCCH
7.4.2 / 7) + 7.4.1 / 1)
This configuration in included in [1]

The minimum UE classes supporting the configuration are:  [tbd]

This configuration is supported in Rel.5
3) 6.10.2.4.xx

4) 6.10.2.4.xx

5) 6.10.2.4.xx

6) 6.10.2.4.xx 
Interactive or background / UL:128 DL:[Bit rate depending on the UE category] / PS RAB 
+ UL:3.4 DL:3.4 kbps SRBs for DCCH
7.4.2 / 5) + 7.4.1 / 1)
The minimum UE classes supporting the configuration are:  [tbd]

This configuration is supported in Rel.5
7) 6.10.2.4.xx 
Conversational / speech / UL:(12.2 7.95 5.9 4.75) DL:(12.2 7.95 5.9 4.75) kbps / CS RAB + Interactive or background / UL:64 DL:[Bit rate depending on the UE category] / PS RAB + UL:3.4 DL:3.4 kbps SRBs for DCCH
7.4.3 / 2) +  7.4.2 / 4) + 7.4.1 / 1)
The minimum UE classes supporting the configuration are:  [tbd]

This configuration is supported in Rel.5
8) 6.10.2.4.xx 
Conversational / speech / UL:(12.2 7.95 5.9 4.75) DL:(12.2 7.95 5.9 4.75) kbps / CS RAB + Interactive or background / UL:128 DL:[Bit rate depending on the UE category] / PS RAB + UL:3.4 DL:3.4 kbps SRBs for DCCH
7.4.3 / 1) +  7.4.2 / 5) + 7.4.1 / 1)
The minimum UE classes supporting the configuration are:  [tbd]

This configuration is supported in Rel.5
9) 6.10.2.4.xx 
Conversational / speech / UL:12.2 DL:12.2 kbps / CS RAB + Interactive or background / UL:64 DL: [Bit rate depending on the UE category]  / PS RAB + UL:3.4 DL:3.4 kbps SRBs for DCCH.
7.4.3 / 1) +  7.4.2 / 4) + 7.4.1 / 1)
This configuration in included in [1]
The minimum UE classes supporting the configuration are:  [tbd]

This configuration is supported in Rel.5
10) 6.10.2.4.xx 
Conversational / speech / UL:12.2 DL:12.2 kbps / CS RAB + Interactive or background / UL:128 DL: [Bit rate depending on the UE category]  / PS RAB + UL:3.4 DL:3.4 kbps SRBs for DCCH.
7.4.3 / 1) +  7.4.2 / 5) + 7.4.1 / 1)
The minimum UE classes supporting the configuration are:  [tbd]

This configuration is supported in Rel.5
11) 6.10.2.4.xx 
Conversational / unknown / UL:64 DL:64 kbps / CS RAB + Interactive or background / UL:64DL:[Bit rate depending on the UE category] / PS RAB + UL:3.4 DL:3.4 kbps SRBs for DCCH.
7.4.4 / 1) +  7.4.2 / 4) 7.4.1 / 1)
This configuration in included in [1]

The minimum UE classes supporting the configuration are:  [tbd]

This configuration is supported in Rel.5
12) 6.10.2.4.xx 

Conversational / unknown / UL:64 DL:64 kbps / CS RAB + Interactive or background / UL:128 DL:[Bit rate depending on the UE category] / PS RAB + UL:3.4 DL:3.4 kbps SRBs for DCCH.

7.4.4 / 1) +  7.4.2 / 5) + 7.4.1 / 1)
The minimum UE classes supporting the configuration are:  [tbd]

This configuration is supported in Rel.5
**** this is the definition of the transport channel and physical channel parameters ***********
7.4.x
Radio Bearer configuration of HS-DSCH  UL: (see tables) DL:[Bit rate depending on the UE category] / PS RAB + SRBs for DCCH as defined in (see tables).
7.4.x.1
Uplink

All uplink configuration up to the UE capabilities supported as defined  in tables above.
7.4.x.2
Downlink

7.4.x.2.1
Transport channel parameters

7.4.x.2.1.1
Transport channel parameters for HS-DSCH

See subclause 6.10.2.4.5.1.2.1.1.1 of [1].

7.4.x.2.1.2
Transport channel parameters for DCH

7.4.x.2.1.2.1
Transport channel parameters for DL: 3.4 kbps SRBs for DCCH

See clause 6.10.2.4.1.2.2.1.1 of [1].

7.4.x.2.1.2.2
TFCS

See clause 6.10.2.4.1.2.2.1.2 of [1].

7.4.x.2.2
Physical channel parameters

7.4.x.2.2.1
Physical channel parameters on DPCH

See clause 6.10.2.4.1.2.2.2 of [1].

7.4.x.2.2.2
Physical channel parameters on HS-PDSCH

See subclause 6.10.2.4.5.1.2.2.2 of [1].

THE FOLLOWING NEEDS TO BE UPDATED IF TABLE APPROACH IS AGREED:

7.4.1
Conversational / unknown / UL:42.8 kbps DL:[max bit rate depending on UE category] / PS RAB + interactive / background UL: 16 kbps DL:[max bit rate depending on UE category] / PS RAB + UL:3.4 DL:3.4 kbps SRBs for DCCH.

This is supported in Release 5.

7.4.1.1
Uplink
See subclause 6.10.2.4.1.60.1 of [1]

7.4.1.2
Downlink

7.4.1.2.1
Transport channel parameters 

7.4.1.2.1.1
Transport channel parameters for HS-DSCH

7.4.1.2.1.1.1
MAC-d flow parameters for conversational / unknown DL:[max bit rate depending on UE category] / PS RAB
	Higher

Layer
	RAB/Signalling RB
	RAB

	RLC
	Logical channel type
	DTCH

	
	RLC mode
	UM

	
	Payload sizes, bit
	920, 304, 96

	
	Max data rate, bps
	depends on UE category

NOTE1

	
	UMD PDU header, bit
	8

	MAC
	MAC-d header, bit 
	0

	
	MAC multiplexing
	N/A

	
	MAC-d PDU size, bit
	928, 312, 104

	
	MAC-hs header fixed part, bit
	21

	Layer 1


	TrCH type
	HS-DSCH

	
	TTI
	2 ms

	
	Coding type
	TC

	
	CRC, bit
	24


NOTE1:
The peak throughput may be limited by the maximum number of MAC-d PDUs that can be included in a  single MAC-hs PDU (see [25.321]).

7.4.1.2.1.1.2
MAC-d flow parameters for interactive or background DL:[max bit rate depending on UE category] / PS RAB

See subclause 6.10.2.4.5.1.2.1.1.1 of [1].

7.4.1.2.1.2
Transport channel parameters for DCH 

7.4.1.2.1.2.1
Transport channel parameters for DL:3.4 kbps SRBs for DCCH

See subclause 6.10.2.4.1.2.2.1.1 of [1].

7.4.1.2.1.3
TFCS

See subclause 6.10.2.4.1.2.2.1.2 of [1].

7.4.1.2.2
Physical channel parameters

7.4.1.2.2.1
Physical channel parameters on DPCH

See subclause 6.10.2.4.1.2.2.2 in [1].

7.4.1.2.2.2
Physical channel parameters on HS-PDSCH

See subclause 6.10.2.4.5.2.2.2 in [1].

















































































THE FOLLOWING NEEDS TO BE UPDATED IF TABLE APPROACH IS AGREED:

7.4.8
Conversational / speech / UL:(12.2 7.95 5.9 4.75) DL:(12.2 7.95 5.9 4.75) kbps / CS RAB + Interactive or background / UL:128 DL: [Bit rate depending on the UE category]  / PS RAB + UL:3.4 DL:3.4 kbps SRBs for DCCH

7.4.8.1
Uplink

7.4.8.1.1

Transport channel parameters

7.4.8.1.1.1
Transport channel parameter for Conversational / speech / UL: (12.2 7.95 5.9 4.75) kbps / CS RAB on DCH

See subclause 6.10.2.4.1.4a.1.1.1 of [1].
7.4.8.1.1.2
Transport channel parameter for Interactive or background / UL:128 on DCH

See subclause 6.10.2.4.1.28.1.1.1 of [1].
7.4.8.1.1.3
Transport channel parameters for UL: 3.4 kbps SRBs for DCCH

See subclause 6.10.2.4.1.2.1.1.1 of [1].
7.4.8.1.1.4
TFCS

	TFCS size
	60

	TFCS
	(RAB subflow#1, RAB subflow#2, RAB subflow#3, 128 kbps RAB, DCCH)=

(TF0,TF0,TF0,TF0,TF0), (TF1,TF0,TF0,TF0,TF0), (TF2,TF1,TF0,TF0,TF0), (TF3,TF2,TF0,TF0,TF0), (TF4,TF3,TF0,TF0,TF0), (TF5,TF4,TF1,TF0,TF0), (TF0,TF0,TF0,TF1,TF0), (TF1,TF0,TF0,TF1,TF0), (TF2,TF1,TF0,TF1,TF0), (TF3,TF2,TF0,TF1,TF0), (TF4,TF3,TF0,TF1,TF0), (TF5,TF4,TF1,TF1,TF0), (TF0,TF0,TF0,TF2,TF0), (TF1,TF0,TF0,TF2,TF0), (TF2,TF1,TF0,TF2,TF0), (TF3,TF2,TF0,TF2,TF0), (TF4,TF3,TF0,TF2,TF0), (TF5,TF4,TF1,TF2,TF0), 

(TF0,TF0,TF0,TF3,TF0), (TF1,TF0,TF0,TF3,TF0), (TF2,TF1,TF0,TF3,TF0), (TF3,TF2,TF0,TF3,TF0), (TF4,TF3,TF0,TF3,TF0), (TF5,TF4,TF1,TF3,TF0),

(TF0,TF0,TF0,TF4,TF0), (TF1,TF0,TF0,TF4,TF0), (TF2,TF1,TF0,TF4,TF0), (TF3,TF2,TF0,TF4,TF0), (TF4,TF3,TF0,TF4,TF0), (TF5,TF4,TF1,TF4,TF0), (TF0,TF0,TF0,TF0,TF1), (TF1,TF0,TF0,TF0,TF1), (TF2,TF1,TF0,TF0,TF1), (TF3,TF2,TF0,TF0,TF1), (TF4,TF3,TF0,TF0,TF1), (TF5,TF4,TF1,TF0,TF1), (TF0,TF0,TF0,TF1,TF1), (TF1,TF0,TF0,TF1,TF1), (TF2,TF1,TF0,TF1,TF1), (TF3,TF2,TF0,TF1,TF1), (TF4,TF3,TF0,TF1,TF1), (TF5,TF4,TF1,TF1,TF1), (TF0,TF0,TF0,TF2,TF1), (TF1,TF0,TF0,TF2,TF1), (TF2,TF1,TF0,TF2,TF1), (TF3,TF2,TF0,TF2,TF1), (TF4,TF3,TF0,TF2,TF1), (TF5,TF4,TF1,TF2,TF1), 

(TF0,TF0,TF0,TF3,TF1), (TF1,TF0,TF0,TF3,TF1), (TF2,TF1,TF0,TF3,TF1), (TF3,TF2,TF0,TF3,TF1), (TF4,TF3,TF0,TF3,TF1), (TF5,TF4,TF1,TF3,TF1),

(TF0,TF0,TF0,TF4,TF1), (TF1,TF0,TF0,TF4,TF1), (TF2,TF1,TF0,TF4,TF1), (TF3,TF2,TF0,TF4,TF1), (TF4,TF3,TF0,TF4,TF1), (TF5,TF4,TF1,TF4,TF1)


7.4.8.1.2
Physical channel parameters

	DPCH Uplink
	Min spreading factor
	8

	
	Max number of DPDCH data bits/radio frame
	4800

	
	Puncturing Limit
	0.92
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