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1. Introduction

The purpose of this document is to outline the impact of HSDPA on NBAP signalling. It builds on a document [1] submitted by Siemens in the RAN3#24 meeting which provided a discussion on the NBAP procedures for setup/deletion of HS-DSCH channels.
HS-DSCH is very similar to DSCH in that a common resource (a code pool) is shared by many UEs. The present contribution provides a comparative analysis of the two in order to highlight their similarities from configuration viewpoint. The RNSAP DSCH FDD Information and DSCH FDD Information Response IEs are then used as a basis for the definition of two equivalent HS-DSCH information elements in NBAP. The proposed fields in the new information elements are consistent with the decisions from the joint RAN1/RAN2 meeting report [2]. Although the majority of HSDPA configuration parameters can now be considered as stable, the exact definition of the parameters is left FFS.

Some assumptions are made on the Iub Frame Protocol that impacts the details of the proposed HS-DSCH IEs.

Only FDD mode is considered in this discussion.

2. HSDPA Specifics

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. the MAC-hs SDU size is fixed for a given HS-DSCH channel;

4. data from only one HS-DSCH can be transmitted in a TTI for a given UE.

According to point 1), the Transport Format Set definition is very simplified in that it is entirely determined by the Transport Block size. Point 4) 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 per-TTI basis:

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

· modulation (either QPSK or 16-QAM);

· Transport Channel ID (defining implicitly the MAC-hs SDU size);

· Transport Format (defining a Transport Block size from a set of configured Transport Block sizes).

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, 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 configuration viewpoint. 

	
	DSCH
	HS-DSCH

	Static part

(C-plane configured)
	· TTI;

· Channel coding type;

· Coding rate;

· Rate matching attribute;

· CRC size
	1) Parameter related to transport formats:

· MAC-hs SDU size;

2) Parameters related to UE capabilities:

· max number of codes;

· max bits per TTI;

· min inter-TTI interval;

· HARQ process info

	Static part

(not configured via C-plane)
	N/A
	· TTI = 2ms;

· Channel coding = turbo;

· Coding rate = 1/3;

· Rate matching = N/A;

· CRC size = 24bits;

· Spreading factor = 16

	Dynamic part

(C-plane configured)
	TF Combinations consisting of:

· TB size;

· TB Set size;

· codes
	There are no TFCs.

Only Transport Formats defined as:

· set of allowed TB sizes

	TB and TB Set meaning
	1 TB = 1 MAC-c/sh SDU +

Overhead (UE-id)

1 TB Set = N * TB
	1 TB = N * MAC-hs SDU +

Overhead (TSN, Priority)

1 TB Set = 1 TB

	Spreading Factor
	variable
	fixed = 16

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

· codes;

· TB size;

· TB Set size;
	Explicitly signalled via TFRI:

· codes;

· modulation;

Implicitly signalled:

· TB size (via Transport Format).

· MAC-hs SDU size (via TrCh ID).



	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


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

1. lot of HS-DSCH parameters are fixed (e.g. TTI, Coding type, coding rate, CRC size, Spreading factor), and

2. lot of HS-DSCH information is explicitly or implicitly signalled via HS-SCCH (e.g. codes, modulation, Transport Block size, MAC-hs SDU size).

On the other hand, HS-DSCH needs some additional static configuration information related to UE HSDPA capabilities (including HARQ process configuration), 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-hs SDUs, and

· the MAC-hs header carries new type of information (HARQ process ID, Priority, Padding indicator) instead of/ along with a UE-id.

3. Impact on Dedicated NBAP Procedures and Message Contents

3.1. Introduction

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

· Radio Link Setup, and

· Radio Link Reconfiguration.

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 shared control channels.

Note: the HI transmission over the air interface being still FFS in RAN1, we do not consider any HI-related issues at this stage.

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, in the way it is done today with its DSCH equivalent.

Messages 3) and 4) would be used by Node B to inform the RNC 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, in the 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.

3.2. 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.


3.3. Proposed HS-DSCH-related IEs for NBAP

It is assumed that HS-DSCH MAC-hs SDU flows are carried over Iub interface in the same way as DSCH MAC-c/sh SDU flows are in R99/Rel4 i.e. SDU flows from different HS-DSCH transport channels are carried on separate transport bearers. This assumption has an impact on the details of the IE contents.

Proposed HS-DSCH FDD Information IE for NBAP

The HS-SCH FDD Information IE provides information for HS-DSCHs 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

	C-RNTI
	M
	
	INTEGER (0..65535)
	
	
	

	HS-DSCH Specific FDD Information
	
	1..<maxnoofHSDSCHs>
	
	
	–
	

	>HS-DSCH ID
	M
	
	INTEGER

(0..3)
	
	–
	

	>MAC-hs SDU Length
	M
	
	INTEGER

(FFS)
	
	
	

	>TrCh Source

Statistics Descriptor
	M
	
	as in RNSAP
	
	–
	

	>HS-DSCH Transport Format Set
	
	1..<maxnoofHSDSCHTFcount>
	
	
	–
	

	>>Transport Block Size
	M
	
	INTEGER (0..FFS)
	
	
	

	>Allocation/Retention

Priority
	M
	
	9.2.1.1A
	
	–
	

	>Scheduling Priority

Indicator
	M
	
	as in RNSAP
	
	–
	

	>BLER 
	M
	
	as in RNSAP
	
	–
	

	>Delay Requirement
	M
	
	FFS
	
	
	

	HS-PDSCH RL ID
	M
	
	RL ID

9.2.1.53
	
	–
	

	Max TrCh Bits per HS-DSCH TTI
	M
	
	INTEGER (FFS)
	
	
	

	Max HS-PDSCH Codes
	M
	
	INTEGER (1..15)
	
	
	

	Min Inter-TTI Interval
	M
	
	FFS
	
	
	

	HARQ Process Info
	
	1..<maxnoofHARQprocess>
	
	
	–
	

	>Soft Channel Bits
	M
	
	INTEGER

(FFS)
	
	
	


	Range bound
	Explanation

	MaxnoofHSDSCHs
	Maximum number of HS-DSCHs for one UE.

	MaxnoofHSDSCHTFcount
	Maximum number of HS-DSCH TF count

	MaxnoofHARQprocesses
	Maximum number of HARQ processes for one UE.


Notes:

1. C-RNTI is needed for the UE-specific CRC in HS-SCCH and/or HS-DSCH;

2. the HS-DSCH ID is the same as the transport channel ID signalled on HS-SCCH; with the help of this identifier the UE can unambiguously determine the MAC-hs SDU size;

3. with HSDPA the MAC-hs SDU size is signalled in the downlink, whereas with DSCH a set of supported MAC-c/sh sizes is signalled in the uplink;

4. as explained in Section 2, the HS-DSCH Transport Format Set is entirely determined by the Transport Block size;

5. the Delay Requirement should limit the number of HARQ retransmissions;

6. there is no notion for TFCS, since only one Transport Channel is transmitted within a TTI;

7. the last four parameters are related to the UE capabilities; in order to avoid duplicate efforts, they could be defined by pointing to the equivalent RRC definitions;

8. the following three RNSAP IEs (in red) should be added to NBAP: TrCh Source Statistics Descriptor, Scheduling Priority Indicator and BLER.

Proposed HS-DSCH FDD Information Response IE for NBAP
The HS-DSCH FDD Information Response IE provides information for HS-DSCHs 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 Specific FDD Information Response
	
	1..<MaxnoofHSDSCHs>
	
	
	–
	

	>HS-DSCH ID
	M
	
	INTEGER

(0..3)
	
	–
	

	>Binding ID
	O
	
	9.2.1.4
	
	–
	

	>Transport Layer Address
	O
	
	9.2.1.63
	
	–
	

	HS-SCCH Code Allocation
	
	1..<MaxnoofHSSCCHs>
	
	HS-SCCH code mapping to be used
	–
	

	>DL Scrambling Code 
	M
	
	9.2.2.13
	
	
	

	>FDD DL Channelisation Code Number
	M
	
	9.2.2.14
	
	
	


	Range bound
	Explanation

	MaxnoofHSDSCHs
	Maximum number of HS-DSCHs for one UE.

	MaxnoofHSSCCHs
	Maximum number of HS-SCCHs for one UE (4).


Notes:

1. Flow Control Info is deleted because only one MAC-hs SDU size is supported;

2. PDSCH Code Mapping is replaced by HS-SCCH Code Allocation. Our current assumption is that the Spreading Factor for HS-SCCH is fixed (128 and 256 are currently considered by RAN1 as possible candidates).

3. whether special provisions regarding Compressed Mode are needed is FFS.

4. Impact on Dedicated RNSAP Procedures and Message Contents

The information elements proposed above for NBAP could be used for RNSAP as they are.

5. Conclusion

In this document the HSDPA impact on NBAP signaling has been discussed. Two new information elements have been drafted. In the TR [4] a new section 6.x “Iub/Iur control plane aspects” should be included and the sections 2, 3 and 4 described above should be added in this new chapter of the TR.
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ANNEX

This section is included in order to reflect the latest HSDPA evolutions which may not be widely known by WG3 participants.

Figure 1, taken from a recent Siemens’ discussion paper [3], captures the latest terminology for HS-DSCH, which seems to be stable now. The figure illustrates a HSDPA data flow for the case where both RLC and MAC-d are in non-transparent mode.
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Figure: Data flow for non-transparent RLC and MAC in HSDPA
As seen shown in the figure, HS-DSCH innovates in the following aspects:

· the HS-DSCH Transport Block Set consists of one Transport block only;

· one Transport Block corresponds to several MAC-d PDUs.

Although not really necessary for this contribution, we think that it is useful to recall here the type of information which is carried in-band (i.e. within HS-DSCH) and out-of-band (i.e. on the HS-SCCHs).

The in-band signalling information is carried in the MAC-hs PDU header and consists of:

· Transmission Sequence Number;

· Priority Class identifier;

· Padding Indicator, and

· Padding Block Number.


[image: image2.wmf] 

Codes (max 15)

 

CRC

 

Process ID

 

Redund

 

TrCh ID

 

Transport 

Format

 

Mod

 

NDI

 

HARQ info

 

TFRI

 

NDI 

–

 New Data Indicato

r

 

TFRI 

–

 Transport Format and Resource Info

 


Figure : Out-of-band signalling on HS-SCCH (tentative)

The out-of-band signalling is carried on the HS-SCCH channels. It consists of:

· Transport Format and Resource Info (TFRI),

· Hybrid ARQ (HARQ) information, and

· UE-specific CRC.

The TFRI field indicates on TTI basis:

· the codes;

· the modulation;

· the transport format (i.e. Transport Block size), and

· the HS-DSCH transport channel ID, which implicitly identifies the MAC-hs SDU size.

The HARQ field indicates on TTI basis:

· the HARQ process ID;

· the Redundancy version, and

· the New Data Indicator (NDI).
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