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6.2.1
HSDPA Signalling Requirements (Comparison between DSCH and HS-DSCH)

With respect to the majority of R99/Rel4 transport channels, HS-DSCH is different in several aspects. We focus on the following:

1)
the HS-DSCH Transport Block Set consists of one Transport Block only;

2)
one Transport Block corresponds to several MAC-d PDUs (i.e. MAC-hs SDUs);

3)
there is only one CCTrCH of HS-DSCH type per UE.

According to point 1), the Transport Format Set definition is very much simplified in that it is entirely determined by the Transport Block size. Point 3) obviates the need for any Transport Format Combinations.

HS-DSCH makes use of explicit out-of-band signalling carried on the HS-SCCH channels. The following out-of-band signalling information is carried on a per-TTI basis:

-
channelisation code set (a set of up to 15 codes chosen in a contiguous manner from the global HSDPA code set);

-
modulation scheme (either QPSK or 16-QAM);

-
Transport Block size;

-
H-ARQ process;

-
Redundancy and Constellation version;

-
New data indicator;

-
UE identity.

In addition, the size of the MAC-d PDUs belonging to a Transport Block is carried in every MAC-hs header. Hence, almost all information required for signal decoding is explicitly signalled, which is a departure from the DSCH paradigm where a lot of configuration is needed (e.g. TB size, TB set size, channelisation codes). The only parameter related to Transport Formats that remains to be configured for HS-DSCH is the allowed set of Transport Block sizes.

The following table summarise the main differences between DSCH and HS-DSCH from a configuration viewpoint.

	
	DSCH
	HS-DSCH

	Static part

(CP configured)
	· TTI;

· Type of Channel coding;

· Coding rate;

· Rate matching attribute;

· CRC size.
	1) Parameters related to MAC-d Flow Specific Information:

· 
· Allocation/Retention Priority

· Priority Queue Information

· Scheduling Priority

· table of MAC-d PDU sizes and SIDs

2) Parameters related to UE capabilities:

· max TrCH bits per HS-DSCH TTI

· min inter-TTI interval

· HS-DSCH multi-code capability

· MAC-hs reordering buffer size

3) H-ARQ process info

· Process memory size.

	Static part

(not configured via CP)
	N/A
	· TTI = 2ms for FDD, 10ms for 3.84Mcps TDD, and 5ms for 1.28Mcps TDD;

· Channel coding = turbo;

· Coding rate = 1/3;

· CRC size = 24bits;

· Spreading factor = 16.

· BLER=10%

	Dynamic part

(UP)
	TF Combinations consisting of:

· TB size;

· TB Set size;

· Channelisation codes.
	There are no TF Combinations.

Transport Format info consists of:
· one or several MAC-d PDU SIDs and the number of consecutive PDUs with these sizes (N) (in MAC-hs PDU header);

· Transport Format indicating the TB size and modulation scheme (on HS‑SCCH).

	TB and TB Set meaning
	1 TB = 1 MAC-c/sh SDU + Header (TCTF, UE-id type, UE-id)
1 TB Set = N * TB
	1 TB = N * MAC-d PDU + Header (VF, Queue ID, TSN, SID, N, F)

1 TB Set = 1 TB

	Spreading Factor
	variable
	fixed = 16

	TFCI or TFRI meaning
	TFCI identifies a TFC i.e.:

· TB size;

· TB Set size;

· Channelisation codes.
	Explicitly signalled via TFRI:

· TB size;

· Channelisation code set;

· Modulation scheme.

Implicitly signalled:

· MAC-d PDU size (via MAC-hs PDU header).

	UE identifier
	added by CRNC in the MAC-c/sh header; transparent to Node B
	used by Node B for a UE-specific CRC in HS-SCCH and/or HS-DSCH

	NOTE:
Current working assumption is that the same scrambling code is used for HS-PDSCH and HS-SCCH. The DPCH may use the same or a different scrambling code.


It is obvious that HS-DSCH needs less configuration related to Transport Formats and channel coding for two reasons:

1.
many HS-DSCH parameters are already fixed (e.g. TTI, Channel coding, Coding rate, CRC size, Spreading factor); and

2.
a lot of HS-DSCH information is explicitly or implicitly signalled via HS-SCCH (e.g. TB size, Channelisation code set, modulation scheme, MAC-d PDU size).

On the other hand, HS-DSCH needs some additional static configuration information related to UE capabilities (including H-ARQ process info), which has no equivalent in DSCH.

Also shown in the table are some important semantic innovations with HSDPA:

-
a single HS-DSCH Transport Block may consist of several MAC-d PDUs; and

-
the MAC-hs header carries new types of information (VF, Queue ID, TSN, SID, N, F) instead of/along with a UE-id.

6.2.2
Impacts on NBAP Procedures

For supporting hsdpa, the radio link (which shall carry the HS-DSCH) has to be set up or reconfigured.

Examples of parameters that are necessary for HSDPA are the following:

-
configuration of the HS-SCCH;

-
configuration of HS-DSCH;

-
etc.

The following procedures of NBAP have to be changed in order to initiate the HS-DSCH configuration and capacity allocation:

Radio Link Setup (FDD and TDD)
To support HSDPA, one or more HS-DSCHs have to be set up in addition to the DCH. The CRNC sends a RADIO LINK SETUP REQUEST to the Node B, containing the necessary parameters for HS-DSCH configuration (HS-DSCH id, transport format set, etc.).

The message RADIO LINK SETUP RESPONSE should provide information about HS-DSCHs that have been established or modified as well as an HS-DSCH support indicator to signal to the SRNC which cells are HSDPA capable
Synchronised Radio Link Reconfiguration Preparation (FDD and TDD)

The message RADIO LINK RECONFIGURATION PREPARE has to include the information that allows the Node B the addition, modification or deletion of HS-DSCHs. If a HS-DSCH is added or modified, the parameters concerning HS-DSCH configuration have to be sent to the Node B (HS-DSCH id, transport format set, etc.).

The message RADIO LINK RECONFIGURATION READY should provide information about HS-DSCHs that have been established or modified.
Physical Shared Channel Reconfiguration (FDD and TDD)

The information about the assigning of HS-DSCH related resources to the Node B is sent in the message PHYSICAL SHARED CHANNEL RECONFIGURATION REQUEST from CRNC to Node B.

6.2.2.1
Impacts on Dedicated NBAP Procedures and Message Contents

In this section we focus on the dedicated NBAP procedures related to HS-DSCH channel addition/deletion:

-
Radio Link Setup; and

-
Synchronised Radio Link Reconfiguration Preparation.

The following four NBAP messages are involved in these two procedures:

1.
RADIO LINK SETUP REQUEST;

2.
RADIO LINK RECONFIGURATION PREPARE;

3.
RADIO LINK SETUP RESPONSE; and

4.
RADIO LINK RECONFIGURATION READY.

Signalling means is needed in NBAP for:

-
configuring HS-DSCH transport and physical channels; and

-
providing information on codes allocated to HS-SCCH.

Our intent is to use messages 1) and 2) for configuring HS-DSCH channels at the Node B. The relevant information would be carried in a new HS-DSCH FDD Information IE or HS-DSCH TDD Information IE, in the same way it is done today with its DSCH equivalent.

Messages 3) and 4) would be used by Node B to inform the CRNC about the codes allocated by Node B for the HS-SCCH channels. The relevant information would be carried in a new HS-DSCH FDD Information Response IE or HS-DSCH TDD Information Response IE, in the same way it is done today with its DSCH equivalent.

Note that we use RNSAP IEs as a starting point for the definition of new NBAP IEs. This is explained by the fact that the Node B with HSDPA performs several functions (e.g. code allocation, scheduling) similar to those performed by CRNC/DRNC with DSCH. The data units carried on Iub are now MAC SDU flows rather then Transport Block flows, which is again similar to the DSCH case over Iur.

6.2.2.1.1
DSCH-related IEs in RNSAP

-
DSCH FDD Information IE in RNSAP.

The DSCH FDD Information IE provides information for DSCHs to be established.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	DSCH Specific FDD Information
	
	1..<maxnoofDSCHs>
	
	
	–
	

	>DSCH ID
	M
	
	9.2.1.26A
	
	–
	

	>TrCh Source

Statistics Descriptor
	M
	
	9.2.1.65
	
	–
	

	>Transport Format 

Set
	M
	
	9.2.1.64
	For DSCH
	–
	

	>Allocation/Retention

Priority
	M
	
	9.2.1.1
	
	–
	

	>Scheduling Priority

Indicator
	M
	
	9.2.1.51A
	
	–
	

	>BLER 
	M
	
	9.2.1.4
	
	–
	

	PDSCH RL ID
	M
	
	RL ID

9.2.1.49
	
	–
	

	TFCS
	M
	
	9.2.1.63
	For DSCH
	–
	

	>Enhanced DSCH PC
	O
	
	9.2.2.13D
	
	YES
	ignore


	Range bound
	Explanation

	MaxnoofDSCHs
	Maximum number of DSCHs for one UE.


-
DSCH FDD Information Response IE in RNSAP.

The DSCH FDD Information Response IE provides information for DSCHs that have been established or modified.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	DSCH Specific FDD Information Response
	
	1..<MaxnoofDSCHs>
	
	
	–
	

	>DSCH ID
	M
	
	9.2.1.26A
	
	–
	

	>DSCH Flow Control Information
	M
	
	9.2.1.26B
	
	–
	

	>Binding ID
	O
	
	9.2.1.3
	
	–
	

	>Transport Layer Address
	O
	
	9.2.1.62
	
	–
	

	PDSCH Code Mapping
	M
	
	9.2.2.27A
	PDSCH code mapping to be used
	–
	


	Range bound
	Explanation

	MaxnoofDSCHs
	Maximum number of DSCHs for one UE.


6.2.2.1.2
Proposed HS-DSCH-related IEs for NBAP for Downlink Signalling

6.2.2.1.2.1
Option 1 - One Transport Bearer per HS-DSCH MAC-d Flow
It is assumed that HS-DSCH MAC-d flows are carried over Iub interface in the same way as DSCH MAC-c/sh SDU flows are in R99/Rel4 i.e. every MAC-d flow is carried on a separate transport bearer. This assumption has an impact on the details of the IE contents.

-
Proposed HS-DSCH FDD Information IE for NBAP.

The HS-DSCH FDD Information IE provides information for HS-DSCH MAC-d flows to be established. It may be included in the RADIO LINK SETUP REQUEST or RADIO LINK RECONFIGURATION PREPARE messages.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	HS-DSCH MAC-d Flow Specific Information
	
	1..<MaxnoofMACdFlows>
	
	
	–
	

	>HS-DSCH MAC-d Flow ID(2)
	M
	
	INTEGER

(0..MaxnoofPrioQueues – 1)
	
	–
	

	
	
	
	
	

	
	

	>Allocation/Retention

Priority
	M
	
	9.2.1.1A
	
	–
	

	   >Binding ID
	O
	
	9.2.1.3
	Shall be ignored if bearer establishment with ALCAP.
	–
	

	   >Transport Layer Address
	O
	
	9.2.1.62
	Shall be ignored if bearer establishment with ALCAP.
	–
	

	>Priority Queue Information
	M
	1..<MaxnoofPrioQueues>
	
	
	–
	

	>>Priority Queue ID(3)
	M
	
	INTEGER (0..MaxnoofPrioQueues – 1)
	
	–
	

	       >>Scheduling Priority

       Indicator 
	M
	
	INTEGER (0..15)
	Relative priority of the HS-DSCH data frame:

0=Lowest Priority

…

15=Highest Priority
	–
	

	>>MAC-d PDU Size Index(4)
	
	1..<MaxnoofMACdPDUindexes>
	
	
	–
	

	      >>>SID
	M
	
	INTEGER

(0..MaxNoOfMACdPDUs)
	
	–
	

	      >>>MAC-d PDU Size
	M
	
	INTEGER (1..5000,…)
	
	–
	

	UE Capabilities information
	
	
	
	
	–
	

	>Max TrCh Bits per HS-DSCH TTI(7)
	M
	
	ENUMERATED (7300, 14600, 20456, 28800,...)
	
	–
	

	>HS-DSCH multi-code capability(7)
	M
	
	ENUMERATED (5, 10, 15,...)
	
	–
	

	>Min Inter-TTI Interval(7)
	M
	
	INTEGER (1.. 3,...)
	
	–
	

	>MAC-hs reordering buffer 

  size
	M
	
	INTEGER (1..300,...)
	Total combined receiving buffer capability in RLC and MAC-hs in kBytes
	–
	

	HARQ Information
	
	1..<MaxnoofHARQprocesses>
	
	
	–
	

	>Process memory size
	M
	
	INTEGER(1..172800,...)
	
	_
	

	
	
	
	
	
	
	

	CQI Feedback  Cycle k
	M
	
	ENUMERATED (0, 1, 5, 10, 20, 40, 80,…)
	Multiples of 2 ms intervals;
	–
	

	CQI Repetition Factor
	C-CQICyclek 
	
	INTEGER (1..,4,...)
	Granularity 1
	–
	

	ACK-NACK Repetition Factor
	M
	
	INTEGER (1..,4,...)
	Granularity 1
	–
	

	CQI Power Offset 
	M
	
	INTEGER (-10..6,…)
	Unit dB, step 2 dB
	–
	

	ACK Power Offset
	M
	
	INTEGER (-10..6,…)
	Unit dB, step 2 dB
	–
	

	NACK Power Offset
	M
	
	INTEGER (-10..6,…)
	Unit dB, step 2 dB
	–
	


	Condition
	Explanation

	CQICyclek
	The IE shall be present if the CQI Feedback  Cycle k IE is set to a value greater than 0.


	Range bound
	Explanation

	MaxnoofMACdFlows
	Maximum number of HS-DSCH MAC-d flows

	MaxnoofPrioQueues
	Maximum number of Priority Queues. The value for MaxnoofPrioQueues is 8.

	MaxnoofHSDSCHTFcount
	Maximum number of HS-DSCH TF count

	MaxnoofHARQprocesses
	Maximum number of H-ARQ processes for one UE.

	MaxnoofHSPDSCHcodes
	Maximum number of HS-PDSCH codes

	MaxnoofMACdPDUindexes
	Maximum number of different MAC-d PDU SIDs

	MaxNoOfMACdPDUs
	Maximum number of different MAC-d PDUs. The value for MaxNoOfMACdPDUs is 8.


NOTE 1:
Void.

NOTE 2:
The number of MAC-d flows is lower or equal to the number of Priority Queues.

NOTE 3:
It is assumed that each Priority Queue has a unique Priority Queue ID allocated by SRNC and distributed to Node B via NBAP/RNSAP procedures (NOTE: this detail is to be considered within RAN3; it is not in the scope of RAN2); the mapping between the 16 RAB priorities and the Priority Queue IDs is FFS.

NOTE 4:
MAC-d PDU sizes and their mapping to SIDs is determined by SRNC. Node B can impose a restriction on the maximum permitted MAC-d PDU size.

NOTE 5:
Void.

NOTE 6:
Void.

NOTE 7:
in order to avoid duplicate efforts, the parameters related to UE capabilities could be defined by pointing to the equivalent RRC definitions.

NOTE 8:
Void.

NOTE 9:
Void.

-
Proposed HS-DSCH TDD Information IE for NBAP.

The HS-DSCH TDD Information IE provides information for HS-DSCH MAC-d flows to be established.  It may be included in the RADIO LINK SETUP REQUEST or RADIO LINK RECONFIGURATION PREPARE messages.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	HS-DSCH MAC-d Flow Specific Information
	
	1..<MaxnoofMACdFlows>
	
	
	–
	

	>HS-DSCH MAC-d Flow ID
	M
	
	INTEGER (0..7)
	
	–
	

	
	
	
	
	

	–
	

	>Allocation/Retention

Priority
	M
	
	9.2.1.1A
	
	–
	

	>Binding ID
	O
	
	9.2.1.3
	Shall be ignored if bearer establishment with ALCAP.
	–
	

	>Transport Layer Address
	O
	
	9.2.1.62
	Shall be ignored if bearer establishment with ALCAP.
	–
	

	>Priority Queue Information
	M
	1..<MaxnoofPrioQueues>
	
	
	-
	

	>>Priority Queue ID
	M
	
	INTEGER 

(0..7)
	
	-
	

	>>Scheduling Priority

Indicator
	M
	
	INTEGER (0..15)
	Relative priority of the HS-DSCH data frame:

0=Lowest Priority

…

15=Highest Priority
	–
	

	>>MAC-d PDU Size Index
	
	1..<MaxnoofMACdPDUindexes>
	
	
	-
	

	>>>SID
	M
	
	INTEGER

(0..7)
	
	-
	

	>>>MAC-d PDU Size
	M
	
	INTEGER 

(1..5000,…)
	
	-
	

	UE Capabilities information
	
	1
	
	
	-
	

	>HS-DSCH TrCh Bits per TTI
	M
	
	ENUMERATED (7040, 10228, 14080,...)
	
	-
	

	>HS-DSCH multi-code capability
	M
	
	ENUMERATED (8, 12, 16,...)
	
	-
	

	>MAC-hs reordering buffer size
	M
	
	INTEGER (1..300,...)
	Total combined receiving buffer capability in RLC and MAC-hs in kBytes
	-
	

	HARQ Memory partitioning
	
	1..<MaxnoofHARQprocesses>
	
	
	-
	

	>Process memory size
	M
	
	INTEGER

(1..168960,...)
	
	-
	


	Range bound
	Explanation

	MaxnoofMACdFlows
	Maximum number of HS-DSCH MAC-d flows

	MaxnoofPrioQueues
	Maximum number of Priority Queues

	MaxnoofHARQprocesses
	Maximum number of HARQ processes for one UE.

	MaxnoofMACdPDUindexes
	Maximum number of different MAC-d PDU SIDs

	MaxNoOfHSDSCHTrChBitsPerTTI
	Maximum Number of HS-DSCH Transport Channel Bits per TTI


-
Proposed HS-DSCH FDD Information Response IE for NBAP.

The HS-DSCH FDD Information Response IE provides information for HS-DSCH that have been established or modified. It may be included in the RADIO LINK SETUP RESPONSE and RADIO LINK RECONFIGURATION READY messages.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	HS-DSCH MAC-d Flow Specific Information Response
	
	1..<MaxnoofMACdFlows>
	
	
	–
	

	>HS-DSCH MAC-d Flow ID
	M
	
	INTEGER

(0..MaxnoofPrioQueues - 1)
	
	–
	

	>Binding ID
	O
	
	9.2.1.4
	
	–
	

	>Transport Layer Address
	O
	
	9.2.1.63
	
	–
	

	>HS-DSCH Initial Capacity Allocation
	O
	
	See below
	
	–
	

	HS-SCCH Code
	
	1..<MaxnoofHSSCCHcodes>
	
	
	
	

	>Code Number
	M
	
	INTEGER (0..127)
	
	
	

	 
	
	
	
	
	
	

	 
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	

	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	

	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	


	Range bound
	Explanation

	MaxnoofMACdFlows
	Maximum number of HS-DSCH MAC-d flows.

	MaxnoofPrioQueues
	Maximum number of Priority Queues. The value for MaxnoofPrioQueues is 8.

	MaxnoofMACdPDUlengths
	Maximum number of different MAC-d PDU lengths

	MaxnoofHSSCCHsets
	Maximum number of HS-SCCH sets.


NOTE 1:
Void.

NOTE 2:
Void.

NOTE 3:
Void.

NOTE 4:
Void.

NOTE 5:
Void.
- HS-DSCH Initial Capacity Allocation

The HS-DSCH Initial Capacity Allocation IE provides flow control information for each scheduling priority class for the HS-DSCH FP over Iur.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	HS-DSCH Initial Capacity Allocation
	
	1..16
	
	
	–
	

	>Scheduling Priority Indicator
	M
	
	9.2.1.51A
	
	–
	

	>Maximum MAC-d PDU Size
	M
	
	MAC-d PDU Size 9.2.1.34A
	
	–
	

	>HS-DSCH Initial Window Size
	M
	
	INTEGER (1..2047)
	Number of MAC-d PDUs:

2047 = Unlimited number of MAC-d PDUs.
	–
	


· Proposed HS-DSCH TDD Information Response IE for NBAP.

The HS-DSCH TDD Information Response IE provides information for HS-DSCH MAC-d flows that have been established or modified.  It may be included in the RADIO LINK SETUP RESPONSE and RADIO LINK RECONFIGURATION READY messages.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	HS-DSCH MAC-d Flow Specific Information Response
	
	1..<MaxnoofMACdFlows>
	
	
	–
	

	>HS-DSCH MAC-d Flow ID
	M
	
	INTEGER (0..7)
	
	–
	

	>Binding ID
	O
	
	9.2.1.4
	
	–
	

	>Transport Layer Address
	O
	
	9.2.1.63
	
	–
	

	>HS-DSCH Initial Capacity Allocation
	O
	
	See previous definition
	
	–
	

	HS-SCCH Specific Information Response
	
	0..<MaxNoOfHSSCCHcodes> 
	
	
	GLOBAL
	reject

	>Time Slot
	M
	
	9.2.3.23
	
	
	

	>Midamble Shift and Burst Type
	M
	
	9.2.3.7
	
	-
	

	>TDD Channelisation Code
	M
	
	9.2.3.19
	
	-
	

	>HS-SICH Information 
	
	1
	
	
	-
	

	>>Time Slot
	M
	
	9.2.3.23
	
	-
	

	>>Midamble Shift and Burst Type
	M
	
	9.2.3.7
	
	-
	

	>>TDD Channelisation Code
	M
	
	9.2.3.19
	
	-
	

	HS-SCCH Specific Information Response LCR
	
	0..<MaxNoOfHSSCCHcodes>
	
	
	GLOBAL
	reject

	>Time Slot LCR
	M
	
	9.2.3.24A
	
	-
	

	>Midamble Shift LCR
	M
	
	9.2.3.7a
	
	-
	

	>TDD Channelisation Code LCR
	M
	
	9.2.3.19a
	
	-
	

	>HS-SICH Information LCR
	
	1
	
	
	-
	

	>>Time Slot LCR
	M
	
	9.2.3.24A
	
	-
	

	>>Midamble Shift LCR
	M
	
	9.2.3.7a
	
	-
	

	>>TDD Channelisation Code LCR
	M
	
	9.2.3.19a
	
	-
	


	Range bound
	Explanation

	MaxnoofMACdFlows
	Maximum number of HS-DSCH MAC-d flows.

	MaxnoofPrioQueues
	Maximum number of Priority Queues

	MaxnoofMACdPDUindexes
	Maximum number of different MAC-d Size Indexes (SIDs)

	MaxnoofHSSCCHcodes
	Maximum number of HS-SCCH codes. The value for MaxnoofHSSCCHcodes is 4.


6.2.2.3
NBAP cell-level configuration handling

6.2.2.3.1
FDD

6.2.2.3.1.1
Impact on NBAP Procedures

To configure the cell-based parameters, 3 possibilities can be considered in NBAP.

-
Adding new parameters in Cell Setup/Cell Reconfiguration procedure.

-
Adding new parameters in Common Transport Channel Setup/Common Transport Channel Reconfiguration procedure.

-
Defining new procedures:

-
During the initial phase, there is no big difference which procedure will be used since the Cell Setup procedure and the Common Transport Channel Setup procedure are used at about same time. But reconfiguring the HS-DSCH cell based parameters should be considered rather carefully because this new function should not affect R99/REL-4 implementation too much.

-
The parameters in Cell Reconfiguration Request message and Common Transport Channel Reconfiguration Request message are very static and can be considered as O&M parameters. On the other hand, HS-DSCH cell based parameters should be configured based on cell but they don't need to be that static (i.e. like the parameters in Cell Reconfiguration Request message or Common Transport Channel Reconfiguration message). Since for many reasons, (for example, load sharing,..) the RNC may need to reconfigure the cell based HS-DSCH IEs rather frequently, and we have to try to avoid affecting existing implementations too much, it is proposed to define a new procedure for delivering cell based HS-DSCH parameters.

6.2.2.3.1.2
Proposed cell based HS-DSCH IEs 

The following parameters can be considered as cell specific and should be configured for the HSDPA resource pool.

	IE/Group Name
	Presence
	Range
	IE type and Reference
	Semantics description
	Criticality
	Assigned Criticality

	
	
	
	
	
	
	

	>HS-PDSCH + HS-SCCH Total Power
	O
	
	Maximum Transmission Power 9.2.1.40
	Maximum transmission power to be allowed for HS-PDSCH and HS-SCCH codes
	YES
	reject

	> HS-PDSCH and HS-SCCH Scrambling Code
	O
	
	DL Scrambling Code 9.2.2.13
	Scrambling code on which HS-PDSCH and HS-SCCH is transmitted.

0= Primary scrambling code of the cell

 1…15 = Secondary scrambling code
	YES
	reject

	HS-PDSCH FDD Code Information
	
	0..1
	See below

	
	YES
	reject

	HS-SCCH FDD Code Information
	
	0..1
	See below
	
	YES
	reject




	
	
	
	
	

	
	
	
	

	


-
HS-PDSCH FDD Code Information.

The Code Information for HS_PDSCH defines the number of codes, which will be assigned for HS-PDSCHs.

	Information Element/Group name
	Presence
	Range
	IE type and reference
	Semantics description

	Number of HS-PDSCH Codes
	M
	
	INTEGER (0..maxCodeNumComp-1)
	

	Start Code Number
	C-NumCodes
	
	Integer(0..maxCodeNumComp-1)
	


	Condition
	Explanation

	NumCodes
	The IE shall be present if the Number of HS-PDSCH Codes IE is set to a value greater than 0.

	Range bound
	Explanation

	MaxCodeNumComp
	Maximum number of codes at the defined spreading factor, within the complete code tree.


-
HS-SCCH FDD Code Information.

The Code Information for HS_SCCH defines the codes, which will be assigned for HS-SCCH. The Node B will assign codes for HS-SCCHs among these codes when it sets up a HS-DSCH.

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	Information Element/Group name
	Presence
	Range
	IE type and reference
	Semantics description

	CHOICE replaceremove
	
	
	
	

	>replace
	
	
	
	

	>>HS_SCCH Code
	
	1..< MaxnoofHSSCCHs >
	
	

	>>>Code Number
	M
	
	INTEGER (0..maxCodeNumComp-1)
	

	>remove
	
	
	NULL
	


	Range bound
	Explanation

	MaxnoofHSSCCHs
	Maximum number of HS-SCCHs for one cell.

	MaxCodeNumComp
	Maximum number of codes at the defined spreading factor, within the complete code tree.


6.3
Impacts on Iub Interface User Plane Protocols

6.3.1
Transport Bearer Options

6.3.1.1
Option 1 - One Transport Bearer per HS-DSCH Transport Channel

6.3.1.1.1
Frame Protocol Aspects for HS-DSCH

Node B with HSDPA has several functions which are similar to the DRNC functions with DSCH in the following aspects:

-
it handles a certain pool of code and power resources autonomously, like the DRNC;

-
it performs several traffic management functions (e.g. code mapping, scheduling) like the DRNC; and

-
it controls MAC-d flows over Iub (rather than Transport Block streams), just as a DRNC controls MAC-c/sh SDU data flows across Iur.

We focus on the latter observation to stress that the Iub interface with HSDPA should be compared to the Iur (rather than Iub) interface with DSCH and that the Iur behaviour with HSDPA should be identical to the Iur behaviour with DSCH.

Assuming that each HS-DSCH MAC-d flow is carried on a separate Iub/Iur transport bearer (figure 2), then the Data and Control Frame formats for the HS-DSCH Frame Protocol over Iub/Iur could be almost the same as their DSCH equivalents over Iur, the only exception being the following:

1)
MAC-c/sh SDU is renamed MAC-d PDU.
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Figure 2: The case which no MAC level multiplexing is allowed over Iub

6.3.1.1.2
Data Frame Format for HS-DSCH Frame Protocol

The HS-DSCH data frames have almost the same format as their DSCH counterparts.
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Figure 3: HS-DSCH Iur/Iub Data Frame structure

Header CRC: Cyclic Redundancy Checksum calculated on the header of a data frame with a polynomial.

CmCH-P: The Common Transport Channel Priority Indicator IE indicates the priority of the data frame and the SDUs included which are waiting in the SRNC's Tx buffer for transmission via the HS-DSCH. As in case of the HS-DSCH on Iur, the CmCH-PI is in the range 0 to 15, where 0 means lowest priority and 15 is the highest priority.

Frame Type (FT): Describes if it is a control frame or a data frame.

MAC-d PDU Length - The value of that field indicates the length of every MAC-d PDU in the payload of the HS-DSCH data frame in number of bits.

NumOfPDU: Indicates the number of MAC-d PDUs in the payload.

User Buffer Size: Indicates the users' buffer size (i.e. the amount of data in the buffer) in octets for a given Common Transport Channel Priority Indicator level.

MAC-d PDU: A MAC-d PDU contains the C/T IE field of the MAC header followed by one RLC PDU.

Payload CRC: Cyclic Redundancy Checksum calculated on the payload of a data frame with a polynomial.

Spare Extension: Indicates the location where new IEs can in the future be added in a backward compatible way.

6.3.1.1.3
Control Frame Format for HS-DSCH Frame Protocol
The flow control mechanism for HSDPA is based on two Control Frames:

-
HS-DSCH Capacity Request; and

-
HS-DSCH Capacity Allocation.

The HS-DSCH Capacity Request/Allocation control frames have almost the same format as their DSCH counterparts.
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Figure 4: HS-DSCH Capacity Request Control Frame

CmCH-PI: The Common Transport Channel Priority Indicator IE indicates the priority of the data frame and the SDUs included which are waiting in the SRNC's Tx buffer for transmission via the HS-DSCH. As in the case of the DSCH on Iur, the CmCH-PI is in the range 0 to 15, where 0 means lowest priority and 15 is the highest priority.

User Buffer Size: Indicates the users' buffer size (i.e. the amount of data in the buffer in the SRNC) in octets for a given Common Transport Channel Priority Indicator level.

Spare Extension - Indicates the location where new IEs can in the future be added in a backward compatible way
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Figure 5: HS-DSCH Capacity Allocation Control Frame

CmCH-PI: The Common Transport Channel Priority Indicator IE indicates the priority of the PDUs for which credit (a transmission permit) is allocated with that message.

Max MAC-d PDU Length: The value indicates the maximum allowable MAC-d PDU size. MAC-d PDU contains the C/T field of the MAC header followed by one RLC PDU Field length: See the value of the MAC-d PDU Length IE.

HS-DSCH Credits: The HS-DSCH Credits IE indicates the number of MAC-d PDUs that a user may transmit.

HS-DSCH Interval: The value of this field indicates the time interval during which the HS-DSCH Credits IE granted in the HS-DSCH CAPACITY ALLOCATION control frame may be transmitted. This value is only applied to the HS-DSCH transport channel.

HS-DSCH Repetition Period: The value of this field indicates the number of subsequent intervals that the HS-DSCH Credits IE granted in the HS-DSCH CAPACITY ALLOCATION control frame may be transmitted. These values represent an integer number of Intervals (see subclause 6.3.3.3.4). This field is only applied to the HS-DSCH transport channel.

Spare Extension: Indicates the location where new IEs can in the future be added in a backward compatible way

6.3.2
Flow Control Options
This study area is intended to describe the various proposed solutions for the flow control mechanism for HSDPA.

6.3.2.1
Option 1 - Credit Based Flow Control
The need is foreseen to introduce flow control on the Iub and Iur interfaces. It can be introduced either directly between the SRNC and the Node B in order to reduce transmission time delay or separately on both the Iub and Iur interfaces. In both cases, the same structure shall be used over Iub and Iur for the control frames. Therefore, the control frames can either be sent through the CRNC transparently and no RNL multiplexing of HS-DSCH transport channels is performed across the Iub/Iur or the control frames can be sent from the SRNC to the DRNC and from the DRNC to the Node B (if there is a DRNC involved).

The same flow control mechanism with small modifications is proposed to be used for HS-DSCH data streams on the Iub/Iur interface as in R99 for the DSCH data streams on the Iur interface. The flow control is done via exchange of HS-DSCH CAPACITY REQUEST and HS-DSCH CAPACITY ALLOCATION control frames between the Node B and SRNC for a given priority group. The data transfer is done via transfer of HS-DSCH Data Frames from the SRNC to the Node B for a given priority group. Data transfer can also be initiated without HS-DSCH CAPACITY ALLOCATION if initial credits are allocated in NBAP signalling. The flow control frames and data transfer frames that are used over the Iur and Iub interfaces shall be of the same format. The small modifications shall be applied for parameters in the HS-DSCH CAPACITY ALLOCATION control frame- a parameter to indicate the maximum MAC-hs SDU length is probably not needed (because in one HS-DSCH, a constant Transport Block Size is used which fits to a constant MAC-hs SDU size) and the value range of the HS-DSCH Credits IE will be increased.

The following three subclauses present parameters for the HS-DSCH CAPACITY REQUEST, HS-DSCH CAPACITY ALLOCATION, and HS-DSCH Data Frames. These frames have the same structure, this whatever the chosen flow control option: the (A,B) couple can either be (SRNC,Node B) if the flow control is directly between the SRNC and the Node B or (SRNC,DRNC) & (CRNC,Node B) if the flow control is handled separately on Iur and Iub.

6.3.2.1.1
HS-DSCH Data Transfer
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Figure 10: HS-DSCH Data Transfer

Header CRC: See Section 6.3.1.1.2 for definition.

CmCH-PI: The Common Transport Channel Priority Indicator IE indicates the priority of the data frame and the SDUs included which are waiting in the Entity A's Tx buffer for transmission via the HS-DSCH. As in case of the DSCH on Iur, the CmCH-PI is in the range 0 to 15, where 0 means lowest priority and 15 is the highest priority.

Frame Type (FT): See Section 6.3.1.1.2 for definition.

MAC-d PDU Length: See Section 6.3.1.1.2 for definition.

NumOfPDU: See Section 6.3.1.1.2 for definition.

User Buffer Size: See Section 6.3.1.1.2 for definition.

MAC-d PDU: See Section 6.3.1.1.2 for definition.

Payload CRC: See Section 6.3.1.1.2 for definition.

Spare Extension: See Section 6.3.1.1.2 for definition.
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