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1.  Introduction

This document discusses how radio bearer realisations for HS-DSCH can be specified in 34.108 and 25.993. 

In section 2 it is discussed how different UE categories can be taken into account when specifying RB realisations. In section 3 parameters relevant for HS-DSCH are listed together with a recommendation on where these parameters could be specified. In section 4 an example of a radio bearer realisation is shown. Finally in section 5, an example of UE category specific test cases is shown.

2.  Radio Bearers vs UE categories

In R99 the radio bearer realisation is tightly connected to the RAB, for example the data rate on a radio bearer is selected to suit the data rate of the RAB. On HS-DSCH this connection is not as strict. The data rate obtained on a radio bearer will vary dependent on the number of users and the scheduling decisions made in Node B and it is not relevant to limit the momentary data rate of a radio bearer to a lower value than is given by the UE category.

This means that the limitations on momentary data rate, scheduling frequency etc. is determined by the UE category rather than the RAB or RB realisation. In the test specifications this could be reflected by specifying a single radio bearer for a particular user scenario (e.g. an interactive radio bearer) common for all UE categories. On this radio bearer, not all values of the transport format and resource combination (TFRC) can be used for a particular UE. The subset of the TFRC that is applicable for a given UE category (determined by the max number of codes, max number of bits/TTI etc) is specified separately in the test description. 

An alternative is to show the limitations of the UE categories in the RB tables. This means that the same information is duplicated in many places and is not very relevant since the limitations (in terms of max number of codes, max number of bits/TTI, process memory size, etc) is not dependent on the RB but on the UE category. 

We therefore propose to specify the radio bearers for HS-DSCH as shown in Section 4. For interactive RABs it is proposed to specify only one single interactive radio bearer where the maximum data rate is given by the RLC PDU size and the maximum number of PDUs per TTI (70 for FDD). Other restrictions imposed by the UE category is reflected in the test descriptions. In this example it is also assumed that only a single interactive RAB is needed with the same rate as the maximum radio bearer rate. An alternative is to list several RAB rates, but in this case all RABs would anyway be mapped to the same radio bearer realisation.

3.  Parameters for HS-DSCH

A number of parameters are needed to completely describe a configuration for a Radio Bearer on HS-DSCH. However, many parameters are not necessarily shown in the radio bearer realisation, but could instead be part of the default message content, similar to for example the RLC parameters in R99. In the following a summary of the parameters relevant for a radio bearer on HS-DSCH is shown and a proposal is made where each parameter could be reflected.

AMD PDU size and MAC-d PDU size

For a typical radio bearer on HS-DSCH AM RLC is used and the AMD PDU size need to be the same on DCH and HS-DSCH when channel switching is performed. It is therefore recommended that the PDU size of 320 bit should be used as default. The AMD PDU size also determines the MAC-d PDU size for a given RB combination. It is suitable to show these parameters in the RB realisation description.

Number of HARQ processes and Process memory size

The number of HARQ processes that are needed for continuous transmission is given by Node B implementation (processing delay). For testing purposes it is recommended that the maximum number of 8 processes is used. A UTRAN configuration could potentially consider the minimum inter-TTI interval of each UE when configuring the number of HARQ processes but this is not seen as important to reflect in the test specifications. Note also that a UE that is tested with 8 processes is likely to operate also with fewer processes configured.

The process memory size is affetced by several parameters. The total available UE memory (dependent on the UE category) need to be split between RLC and the configured number of processes. It is probably not necessary to reflect the process memory size in the RB table, instead it is recommended to be part of the default message content, where also the RLC buffer memory per radio bearer is present.

Timer T1 and MAC-hs window size

The Timer T1 and the MAC-hs window size are parameters subject to UTRAN optimisation and are not part of the RB realisation. It is sufficient to include typical values in the default message content.

MAC-hs queue ID mapping and MAC-d flow id mapping

The MAC-hs queue ID mapping and the MAC-d flow id mapping could be shown either in the RB tables or in the default message content. It is here recommended that these parameters are shown in the RB table.

Transport format and resource combination (TFRC)

Each value of the TFRC has a predefined meaning, but not all values of the TFRC are applicable for a given UE category. The subset of the TFRC applicable for each UE is proposed to be specified in a UE category specific test description. An example of this is shown in Section 5.

Other Non- HS-DSCH related parameters

Some additional parameters not directly related to HS-DSCH are suitable to include in the RB realisation description. These parameters include the RLC mode (AM/UM), Logical channel type, TTI, coding type and CRC length (see example in section 4).

Table 1 Summary of parameters in a HS-DSCH configuration

	Parameter
	Value given by
	Where to specify
	Comment

	Radio bearer parameters
	
	
	

	AMD PDU size
	For AM the PDU size need to be the same as for R99 (320 bit) due to channel switching.
	RB table
	

	MAC-d PDU size
	Given by the RLC PDU size
	RB table
	

	HARQ parameters
	
	
	

	Number of HARQ processes
	Node B implementation determines the needed number of processes for continuous transmission.
	Default messages
	For testing purposes it is recommended to use the maximum of 8 processes.

	Process memory size
	UE category combined with UTRAN optimisation (division between RLC and MAC-hs buffer memory)
	Default messages
	

	MAC-hs parameters
	
	
	

	Timer T1
	UTRAN optimisation
	Default messages
	

	MAC-hs window size
	UTRAN optimisation
	Default messages
	

	TFRC
	The UE category determines which subset of the TFRC that is applicable. Not related to the radio bearer realisation.
	UE category specific test description.
	

	MAC-hs queue mapping
	Number of priority queues 
	RB table
	Not shown in the example is section 4. Only relevant when more than one queue is used.

	MAC-d flow id mapping
	Multiplexing given by the number of MAC-d flows
	RB table
	Not shown in the example is section 4. Only relevant when more than one MAC-d flow is used.


4.  Example of radio bearer specification

In this section an example is presented on how a radio bearer realisation could be specified. Note that the complete configuration for a test also includes the default message contents and the UE category specific test cases in clause 5.

7.1.X
Interactive or background / UL:64 DL:11200 kbps / PS RAB + UL:3.4 DL:3.4 kbps SRBs for DCCH

7.1.X.1



On HS-DSCH and DPCH
UE categories 1-12 are supporting this combination. Limitations for each UE category are specified in clause x.x.x 

This is supported in Release 5.
7.1.X.1.1
Uplink

See clause 6.10.2.4.1.24.1.

7.1.X.1.2
Downlink

7.1.X.1.2.1
Transport channel parameters
7.1.X.1.2.1.1
Transport channel parameters for Interactive or background / DL:11200 kbps / PS RAB

	Higher

layer
	RAB/Signalling RB
	RAB

	RLC
	Logical channel type
	DTCH

	
	RLC mode
	AM

	
	Payload sizes, bit
	320

	
	Max data rate, bps
	11200000

	
	AMD PDU header, bit
	16

	MAC
	MAC-d header, bit
	0

	
	MAC multiplexing
	N/A

	
	MAC-d PDU size, bit
	336

	
	MAC-hs header fixed part, bit
	21

	Layer 1


	TrCH type
	HS-DSCH

	
	TTI
	2 ms

	
	Coding type
	TC

	
	CRC, bit
	24


Note: The maximum data rate is here calculated from the RLC PDU size and the maximum number of PDUs per TTI (70 for FDD). Further restrictions are present for different UE categories.

7.1.X.1.2.1.2
Transport channel parameters for UL:3.4 DL: 3.4 kbps SRBs for DCCH

See clause 6.10.2.4.1.2.2.1.1 of [1].

7.1.X.1.2.1.3
TFCS

See clause 6.10.2.4.1.2.2.1.2 of [1].
7.1.X.1.2.2
Physical channel parameters

7.1.X.1.2.2.1
Physical channel parameters for DL:3.4 kbps SRBs for DCCH
See clause 6.10.2.4.1.2.2.2 of [1].

Note: Reference [1] is the TS 34.108

5.  Example of UE category specific test description

In this section a simplified version of a radio bearer test case is described. The basic idea is that the test case loops through all TFRC values that are possible for a given UE category. Since the TFRC values are predefined in contrast to the R99 TFCSs that are configurable, it is not necessary to have the TFRC as part of the RB realization. The UE specific limitations are shown in section 5.2

5.1  Test procedure for radio bearers on HS-DSCH (simplified)

Each UE category has a number of parameters Supported__no_Code, Supported_no_PDU, Supported_modulation specified in clause 5.2. The radio bearer test is performed recursively over all TFRC values supported for a UE category as described below:

NOTE: The description below is in "pseudo code" which is only for understanding and does not reflect the final specification text.

a)
The SS establish the reference radio bearer configuration for the actual radio bearer test. 

b)
The SS starts transmitting test data for all radio bearers under test. Data is transmitted every Nth TTI where N is given by the minimum inter-TTI interval. The TFRC to be used is given by:

FOR N_code = 1 TO 15:


FOR N_PDU = 1 TO 70 (limit for FDD):



FOR Modulation = QPSK TO 16QAM:




TB size := smallest possible TB size ( N_PDU * MAC-d PDU size




IF this TB size exists with the number of codes = N_code (see TS 25.321); AND:

IF N_code ( Supported number of codes (see clause 5.1); AND:




IF TB size ( Maximum number of bits of an HS-DSCH transport block received within

an HS-DSCH TTI (see clause 5.1); AND:

IF Modulation is supported (see clause 5.1):

Transmit SDUs with TFRC [N_code, TB size, Modulation]

Note: This TFRC will only be used if it exists for this combination of number of MAC-d PDUs and number of codes.



ELSE:





step to the next TFRC;



END;


END;

END; 

c)
During step a) to b) the SS checks that, for all radio bearers under test, the content of the received RLC SDUs have the correct content and is received having the correct transport format.
NOTE: The described procedure loops through all possible TFRC values that are possible for a UE category. Not all TB sizes are tested, only those that are needed to carry an integer number of MAC-d PDUs.

5.2
Radio bearer test parameters for UE categories

In the radio bearer tests on radio bearers mapped on HS-DSCH, the following UE specific parameters should be used.

	HS-DSCH category
	Maximum number of HS-DSCH codes received

(Supported_no_codes)
	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

	Supported modulation

	Category 1
	5
	3
	7300
	19200
	QPSK, 16QAM

	Category 2 
	5
	3
	7300
	28800
	QPSK, 16QAM

	Category 3
	5
	2
	7300
	28800
	QPSK, 16QAM

	Category 4
	5
	2
	7300
	38400
	QPSK, 16QAM

	Category 5 
	5
	1
	7300
	57600
	QPSK, 16QAM

	Category 6
	5
	1
	7300
	67200
	QPSK, 16QAM

	Category 7
	10
	1
	14600
	115200
	QPSK, 16QAM

	Category 8
	10
	1
	14600
	134400
	QPSK, 16QAM

	Category 9
	15
	1
	20432
	172800
	QPSK, 16QAM

	Category 10
	15
	1
	28776
	172800
	QPSK, 16QAM

	Category 11
	5
	2
	3650
	14400
	QPSK

	Category 12
	5
	1
	3650
	28800
	QPSK


6.  Conclusion

The parameters relevant for describing a configuration for a radio bearer on HS-DSCH has been described. A way to specify radio bearer realisations and their testing has been shown.

It is proposed that radio bearers are specified in a general way, not including limitations from UE categories, to avoid an explosion in the number of RB combinations. It is further proposed that the UE categories are taken into account by specifying UE category specific test descriptions.

The proposed way of specifying RABs and RBs for HS-DSCH is proposed to be adopted in TS 25.993 and TS 34.108.
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