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1. Introduction

Since the latest RAN3 meeting in Makuhari RAN2 has performed several changes in the HSDPA Overall description document [2]. These changes have a direct impact on the RAN3 Technical Report [1]. Section 2 discusses the nature of the RAN2 decisions and how they affect both C-plane and U-plane Iub/Iur aspects. A proposal for modification to the Technical Report is made in Section 3. The proposed text is related only to Option 1 from the TR.

2. Discussion

Since the Makuhari meeting RAN 2 has made several important changes that have impact on the RAN3 work.

Here is a non-exhaustive summary of the RAN2 current assumptions:

1. there can be only one HS-DSCH transport channel per UE;

2. a new notion for MAC-d flow has been introduced;

3. new notions for HS-SCCH set and Serving HS-SCCH set have been introduced.

A MAC-d flow is a flow of MAC-d PDUs which belong to logical channels which are MAC-d multiplexed using the same C/T field (from [2]).
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Figure: UTRAN side of MAC multiplexing (from 25.308)

The multiplexing chain for HSDPA on the UTRAN side is illustrated in the figure above. The MAC-d flow carries MAC-d PDUs (i.e. MAC-hs SDUs) of several different sizes and several different priorities.

The MAC-hs multiplexing function at the Node B is depicted in the next figure.
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Figure: UTRAN side MAC architecture/MAC-hs details (from 25.308)

As previously, this function performs:

1. flow control of MAC-d flows over the Iub interface;

2. Scheduling / Priority Handling;

3. HARQ protocol handling, and

4. TFRI selection.

The MAC-d flow control is performed by priority class for each MAC-d flow. Upon reception within the Node B, the MAC-d PDUs are distributed to a priority queue. The following relationship exists between a MAC-d flow and a Priority Queue:

1. one Priority Queue belongs to one MAC-d flow only, and

2. one MAC-d flow may have several Priority Queues.

Out-of-band signalling (via HS-SCCH) remains unchanged, except for the Transport Channel ID which does not exist anymore.

In-band signalling (via MAC-hs PDU header) becomes richer. According to the new proposal, MAC-d PDUs multiplexed in the same MAC-hs PDU:

1. may have different PDU sizes, and

2. belong to the same Priority Queue (this has not changed).

The MAC-d PDU size in the MAC-hs payload is indicated via a 2-3 bit Size Index (SID) [The SID acronym comes from a RAN2 Qualcomm contribution R2-0145; it is not present in 25.308 [2]]. Node B should provide the mapping of MAC-d PDU sizes to SIDs. This mapping should be provided to the RNC via RNSAP/NBAP procedures. Note that the final coding of the MAC-hs header is not agreed in RAN2, where only a proposal was made. Therefore, this aspect should be finalised in the Orlando meeting.

RAN2 is also investigating the possibility to multiplex MAC-d PDUs belonging to multiple priority queues in one MAC-hs PDU. This is not reflected in this document, and may also be revisited if needed at the Orlando meeting.

The RAN2 changes are also addressing the management of the HS-SCCH. A notion of HS-SCCH set and Serving HS-SCCH set has been introduced. The list of channelisation codes for HS-SCCHs are provided by the CRNC on a cell basis. The list of HS-SCCH sets are built by the Node B, and provided to the CRNC.

2.1 Subject for discussion in RAN3

Another subject FFS in RAN2 is the allocation of the Serving HS-SCCH set to a UE. Two mechanisms are mentioned:

· Alternative 1: The Serving HS-SCCH set is provided at HS-DSCH allocation to a UE i.e. the Node B, at the creation of the HS-DSCH for this UE, provides the DRNC with the Serving HS-SCCH for the UE, and this is sent to the UE by RRC signalling. All modification of the Serving HS-SCCH set for a UE has to involve a layer 3 procedure with the Node B, RNC and UE (it could be done via a modification procedure, or only with a release/establish procedure)

· Alternative 2: The Serving HS-SCCH set is determined and can be modified autonomously by the Node B i.e. at the creation of a HS-DSCH for a UE, the complete list (or a sub-list provided by the Node B) of HS-DSCH sets, along with a starting Serving HS-SCCH set, is provided by the SRNC to the UE via RRC signalling. Then the Node B, via layer 1 signalling (using puncturing like for the HI, with a very low bit rate), can change the Serving HS-SCCH set of the UE according to internal Node B migrations.

Nortel believes that Alternative 2 offers the needed flexibility for the HSDPA resource management inside a Node B for the following reasons:
· an efficient assignment of a Serving HS-SCCH set to UEs within the same cell should take into account the number of UEs within each HS-SCCH set and their activity; these factors being a function of time, a slow periodical re-assignment of Serving HS-SCCH set may be desirable;

· with the advent of HSDPA, the Transport Bearer Re-arrangement procedure (so far a purely RAN3 issue) may have to be enhanced and co-ordinated with RRC procedures, in order to handle possible re-assignment of Serving HS-SCCH set;
· re-assignment of a Serving HS-SCCH set may prove useful even for internal Node B re-arrangements that do not recur to the Transport Bearer re-arrangement procedure.

· 
· 
· 

The NBAP proposal in the following section is common to both alternatives, except for the List of HS-SCCH sets IE which is needed only for Alternative 2. Note that if Alternative 2 is felt preferable from RAN3 point of view, this will have to be confirmed by RAN2 and RAN1.

3. Proposed Changes to TR 25.877


6.2 Impacts on Iub/Iur Control Plane Protocols

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 HS-DSCH per UE;

4. 
According to point 1), the Transport Format Set definition is very 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:

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

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, 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;

· Channel coding type;

· Coding rate;

· Rate matching attribute;

· CRC size
	1) Parameters related to transport formats:

· table of  MAC-d PDU size indexes (SIDs);

· table of allowed TB sizes (will be used on HS-SCCH);
2) Parameters related to UE capabilities:

· max number of HS-PDSCH codes;

· max bits per HS-DSCH TTI;

· min inter-TTI interval;

3) HARQ process info

	Static part

(not configured via CP)
	N/A
	· TTI = 2ms;

· Channel coding = turbo;

· Coding rate = 1/3;

· Rate matching = FFS;

· CRC size = 24bits;

· Spreading factor = 16

	Dynamic part

(UP)
	TF Combinations consisting of:

· TB size;

· TB Set size;

· codes
	There are no TFCs.

Transport Format info consists of:

· one or several MACd PDU SIDs and the number of PDUs with these sizes (in MAC-hs PDU header)
· Transport Format indicating the TB size (on HS-SCCH)


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

Header (UE-id)

1 TB Set = N * TB
	1 TB = N * MAC-d PDU +

Header (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-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, HS-SCCH and DPCH.
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, Coding type, coding rate, CRC size, Spreading factor), and

2. A 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 types of information (HARQ process ID, Priority, Padding indicator) instead of/along with a UE-id.

*****************************UNAFFECTED TEXT*********************************************
6.2.2.1.2
Proposed HS-DSCH-related IEs for NBAP for Downlink Signalling

Proposed HS-DSCH FDD Information IE for NBAP

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 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 UE Identifier(1)
	M
	
	INTEGER (FFS)
	
	
	

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

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

(0..MaxnoofPrioQueues – 1)
	
	–
	

	>TrCh Source

Statistics Descriptor (FFS)
	M
	
	as in RNSAP(8)
	
	–
	

	>Scheduling Priority

Indicator (FFS)
	M
	
	as in RNSAP(8)
	
	–
	

	>BLER (FFS)
	M
	
	as in RNSAP(8)
	
	–
	

	>Allocation/Retention

Priority
	M
	
	9.2.1.1A
	
	–
	

	>Priority Queue Information
	M
	1..<MaxnoofPrioQueues>
	
	
	
	

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

	>>Delay Requirement(5)
	M
	
	FFS
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	>HS-DSCH Dynamic Transport Format Information(4)
	
	1..<MaxnoofHSDSCHTFcount>
	
	
	–
	

	>>HS-DSCH Transport Block Set Size
	M
	
	INTEGER (0..FFS)
	
	
	

	HS-PDSCH RL ID
	M
	
	RL ID

9.2.1.53
	
	–
	

	UE Capabilities information
	
	
	
	
	
	

	>Max TrCh Bits per HS-DSCH TTI(7)
	M
	
	INTEGER (FFS)
	
	
	

	>HS-PDSCH multi-code capability(7)
	M
	
	INTEGER (1..MaxnoofHSPDSCHcodes)
	
	
	

	>Min Inter-TTI Interval(7)
	M
	
	FFS
	
	
	

	HARQ Information
	
	
	
	
	–
	

	>Number of processes
	M
	
	INTEGER (1..MaxnoofHARQprocesses)
	
	
	

	>Memory partitioning
	M
	1..<MaxnoofHARQprocess>
	
	
	
	

	>>Process memory size
	M
	
	INTEGER

(FFS)
	
	
	


	Range bound
	Explanation

	MaxnoofMACdFlows
	Maximum number of HS-DSCH MAC-d flows

	MaxnoofPrioQueues
	Maximum number of Priority Queues

	MaxnoofHSDSCHTFcount
	Maximum number of HS-DSCH TF count

	MaxnoofHARQprocesses
	Maximum number of HARQ processes for one UE.

	MaxnoofHSPDSCHcodes
	Maximum number of HS-PDSCH codes


Notes:

1. HS-DSCH UE Identifier is needed for the UE-specific CRC in HS-SCCH and/or HS-DSCH.  Open Issue:  The use of of C-RNTI as a HS-DSCH UE Identifier is FFS.;

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

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;
4. 
5. 
6. there is no notion for TFCS, since there may be only one HS-DSCH per UE;
7. in order to avoid duplicate efforts,  the parameters related to UE capabilities 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;
9. 
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 FDD 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 Flow Control Information
	M
	
	
	
	
	

	>>Priority Queue ID
	M
	
	INTEGER

(0..MaxnoofPrioQueues - 1)
	
	
	

	>>MAC-d PDU SID Table 
	
	1..<MaxnoofMACdPDUsizes>
	
	
	
	

	>>>SID
	M
	
	
	
	
	

	>>>MAC-d PDU Size 
	M
	
	INTEGER (FFS)
	
	
	

	HS-SCCH Specific Information Response(2)
	
	1..<MaxnoofHSSCCHsets>
	
	
	
	

	>List of HS-SCCH sets(3)
	M
	
	
	
	
	

	>Default Serving HS-SCCH set
	M
	
	
	
	
	


	Range bound
	Explanation

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

	MaxnoofPrioQueues
	Maximum number of Priority Queues

	MaxnoofMACdPDUsizes
	Maximum number of different MAC-d PDU sizes

	MaxnoofHSSCCHsets
	Maximum number of HS-SCCH sets.


Notes:

1. void;

2. PDSCH Code Mapping is replaced by HS-SCCH sets information. .

3. List of HS-SCCH sets IE is needed only for the alternative where the Node B is allowed to re-allocate Serving HS-SCCH sets to UEs without involving RRC and/or NBAP/RNSAP procedures.
6.2.2.1.3
Proposed HS-DSCH-related IEs for NBAP for Uplink Signalling

Information for HS-DPCCH (Status Indicator(ACK/NACK) and Channel Quality Indicator): current working assumption is that this channel does not need to be configured via NBAP/RNSAP procedures.
6.2.2.2
Impacts on Dedicated RNSAP Procedures and Message Contents

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

*****************************UNAFFECTED TEXT*********************************************
6.2.4
Open Issues

· Should the Common Transport Channel Setup procedure be used for configuring the HS-SCCH or should this be part of the Cell Setup procedure?

· Is it clear that the Node B, in addition to a pool of codes for HS-DSCH, also gets a pool of HS-SCCH codes on which it can allocate Ues, or can the CRNC allocate the UE to specific HS-SCCH codes?
· How are the 16 RAB priorities mapped to the available scheduling priorities/priority queues? The whole priority handling should be studied further.
· Is the memory per HARQ process signalled separately or is the HARQ memory equally divided between the HARQ processes? Who decides the HARQ memory partition: CRNC or Node B?
· Who determines the setting for UL feedback configuration (UE quality reporting): Node-B or SRNC?
· Who determines the allowed set of Transport Block sizes: CRNC or Node-B?

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) CmCH-PI may have to bereplaced by Priority Queue ID (FFS), and

2) 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 5: HS-DSCH Iur/Iub Data Frame structure

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

CmCH-PI  - The Common 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.
Priority Queue ID – This field identifies the MAC-hs Priority Queue in the Node B to which the MAC-d PDUs in this frame should be delivered. The Priority Queue ID is allocated by SRNC via NBAP/RNSAP procedures.
FT - Describes if it is a control frame or a data frame.

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

User Buffer Size - Indicates the users' buffer size  in octets for a given Common Transport Channel Priority (or Priority Queue).

MAC-d PDU – same as MAC-hs SDU.

Payload CRC - Cyclic Redundancy Checksum calculated on the header of a data frame.

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 3: HS-DSCH Capacity Request Control Frame

CmCH-PI  - The Common 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.
Priority Queue ID  - The Priority Queue ID indicates the Priority Queue for which the User Buffer Size information is provided.
User Buffer Size - Indicates the users' buffer size (i.e. the amount of data in the buffer in the SRNC) in octets for the indicated Common Transport Channel Priority (or Priority Queue ID).
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Figure 4: HS-DSCH Capacity Allocation Control Frame

CmCH-PI  - The Common Channel Priority Indicator IE indicates the priority of the PDUs for which credit (a transmission permit) is allocated with that message.
Priority Queue ID  - The Priority Queue ID indicates the Priority Queue in the Node B for which credit (a transmission permit) is allocated with this 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.
Credits  - The Credits IE indicates the number of MAC-d PDUs that a user may transmit for the indicated CmCH-PI (or Priority Queue).
Interval - The value of this field indicates the time interval during which the Credits granted in the HS-DSCH Capacity Allocation frame may be transmitted. 

Repetition period - The value of this field indicates the number of subsequent intervals that the Credits granted in the HS-DSCH Capacity Allocation frame may be transmitted.

6.3.1.1.4
Open Issues

4. Conclusion and Proposal

This contribution provides an update to the already proposed NBAP/RNSAP IEs related to HSDPA. Also updated are the proposed frame formats for HS-DSCH Iub/Iur frame protocol. The proposed changes relate only to Option 1 from the Technical Report [1]. Similar modifications have to be provided for Option 2.

It is proposed to modify TR 25.877 according to the proposed changes in 3, including possible decisions related to the HS-SCCH sets discussion from section 2.1.

5. Reference

[1] 3GPP TR 25.877 v0.3.1

[2] R3-020206 HSDPA stage 2 document
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