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1 Introduction

The contribution addresses a number of open issues related to HS-DSCH which were identified in [1]. 

Section 2 of this contribution provides a brief discussion of the addressed issues. The implied changes of IE tables in TR 25.877 and TS 25.433 are given in Section 4.

2 Open issues and proposals 

2.1 Priority handling

The present  definition of the MAC header limits the total number of  MAC-hs transmission queues to eight. This means up to 8 MAC-d flows can be established,  when each flow would  carry just a single  logical channel. When  MAC-d multiplexing is employed, up to 15 logical channels can be configured per  MAC-d flow. However for each individual priority  used  within one MAC flow, one of the 8 available transmission queues would be consumed, i.e. if 8 different priorities are used within one MAC-d flow, only a single MAC-d flow can be supported.

We believe that the support of  eight scheduling priorities should be sufficient for all practical applications. However, as there are up to 16 RAB priorities defined on the Iu interface, and correspondingly up to 16 scheduling priorities for common channels,  RAN2 may reconsider the size of the Queue Identifier in the MAC-hs header, and e.g. extend the field  to 4 bits enabling establishment of up to 16 transmission queues. We leave this issue for further discussion. 

This would in any case have no major impact on the definition of the “HS-DSCH FDD Information” IE for NBAP. 

The present definition of this IE indicates just defines one  scheduling priority  per MAC-d flow. We suggest that the scheduling priority should be  indicated  per transmission queue (priority) within each MAC-d flow.

2.2 Traffic parameters signalled to Node B

We believe that the scheduling of HS-DSCH transmissions should primarily be  controlled  by the indicated scheduling priorities. Traffic source statistics should be taken into account  in the SRNC when setting the scheduling priorities. Explicit indication of “traffic source statistics” IE to MAC-hs in the Node B  does not make sense and is therefore proposed to be removed.

The “delay attribute parameter” presently included for further study  may be employed for admission control purposes. It is therefore kept. However, for admission control purposes it may as well be useful to indicate RAB attributes  as used on the Iu interface to the Node B. We therefore suggest to indicate a “Traffic Class” RAB attribute for each priority queue to the Node B. This should be considered for further study.

2.3 UE capability information required in Node B

Following  UE capability need to be known in the Node B

· the HARQ combining buffer size for each HARQ process. 

· MAC-hs reordering buffer size

· maximum number of   HS-PDSCH codes

· minimum inter-TTI interval

TS  25.308  defines  related UE capabilities as “total number of soft-channel bits in HS-DSCH”, and “total RLC AM and MAC-hs buffer size”. 

The MAC-hs reordering buffer size should be calculated in the SRNC by subtracting the configured RLC AM buffer size  from “total RLC AM and MAC-hs buffer size”.  The value range needs to be defined by RAN2 and is kept FFS for now.

The present RAN2-assumption of allowing non-uniform HARQ combining buffer space should be reconsidered. In our opinion  this introduces unnecessary flexibility, which makes implementation more complex without providing much gain. So far, examples which would show  substantial gain have not been presented. We believe that a uniform split of HARQ buffer space suffices.

2.4 MAC-d PDU size configuration

The MAC-d PDU sizes should be configured by the SRNC, individually for each UE. This implies that with the RRC Radio Bearer Control procedures  (i.e. Radio Bearer setup/reconfiguration and Transport Channel Reconfiguration) a MAC-d PDU size mapping table needs to be defined  when HS-DSCH shall be employed.  This mapping table  shall define the mapping between MAC-d PDU sizes and  the Size Index  (SID) parameter which is included into the MAC-hs header. This mapping table therefore needs to be indicated to MAC-hs in the Node B. This mapping shall be defined individually for each  priority queue, i.e. each priority queue  employs an individual set of SIDs and MAC-d PDU sizes.

Node B should be enabled  to reject requested  sizes (for instance needed if Node B supports just a single HS-PDSCH and QPSK). We propose that Node B replies with the maximum MAC-d PDU size it can handle in the response/ready messages.    
2.5 TB size configuration

The present  TFRI  format provides a 6-bit field  for indication of the transport block size, i.e. 64 different TB sizes can be differentiated. It seems reasonable to define different sets of transport formats in dependency of the number of  HS-PDSCH codes  and the modulation scheme. This means that the present TFRI format provides the capability to indicate a rather big total number of different transport block sizes.

In our opinion, due to  this large amount of  potentially different transport block sizes,  it is reasonable  to specify all  possible TB formats by a fixed table. It should be clear that  using   UE-specific TB  sizes  cannot provide any significant gain when the number of hard-encoded TB sizes is quite large. Usage of  a fixed  mapping table throughout the network and by all UEs however simplifies implementation and avoids  excessive signalling. Especially in regard to mobility procedures this would  mean a substantial  advantage.

The TB size mapping table could look as given below. Note that in this  case the TB sizes can easily be calculated and do not need to be stored. We used  following simple rule:  

TBsizemin (n) =  M * n * 480/3 = M * n *160,

step(n) =  [M * n * 480 - TBsizemin (n)]/64 

TBsize(n, i) =  TBsizemin (n) +  i * step(n), i = 0,…,63

where M is the modulation order in bits/symbol (i.e. M = 2 for QPSK, M = 4 for 16QAM), n is the number of HS-PDSCH codes, and the constant 480 refers to the number of modulation symbols per 2 ms-TTI.

	# HS-PDSCH codes
	modulation

scheme
	#bits/TTI

 after RM
	TB sizes  (bits) 
	step (bits)

	1
	
	960
	320, 330, …,950  
	10

	2
	
	1920
	640, 660,…,1900
	20

	3
	
	2880
	960, 990,…, 2850
	30

	4
	
	3840
	1280, 1320,…, 3800
	40

	5
	
	4800
	1600, 1650,…, 4750
	50

	6
	
	5760
	1920, 1980,…, 5700
	60

	7
	QPSK
	6720
	2240, 2310,…,6650
	70

	8
	
	7680
	2560, 2640…, 7600
	80

	9
	
	8640
	2880, 2970,…,8550
	90

	10
	
	9600
	3200, 3300, …, 9500
	100

	11
	
	10560
	3520, 3630,…, 10450
	110

	12
	
	11520
	3840, 3960,…, 11400
	120

	13
	
	12480
	4160, 4290,…, 12350
	130

	14
	
	13440
	4480, 4620,…, 13300
	140

	15
	
	14400
	4800, 4950,…, 14250
	150

	1
	
	1920
	640, 660,…,1900
	20

	2
	
	3840
	1280, 1320,…, 3800
	40

	3
	
	5760
	1920, 1980,…, 5700
	60

	4
	
	7680
	2560, 2640…, 7600
	80

	5
	
	9600
	3200, 3300, …, 9500
	100

	6
	
	11520
	3840, 3960,…, 11400
	120

	7
	16QAM
	13440
	4480, 4620,…, 13300
	140

	8
	
	15360
	5120, 5280,…, 15200
	160

	9
	
	17280
	5760, 5940,…, 17100
	180

	10
	
	19200
	6400, 6600,…, 19000
	200

	11
	
	21120
	7040, 7260,…, 20900
	220

	12
	
	23040
	7680, 7920,…, 22800
	240

	13
	
	24960
	8320, 8580,…,24700
	260

	14
	
	26880
	8960, 9240, …, 26600
	280

	15
	
	28800
	9600, 9900,…, 28500
	300


The concrete entries of the TB size mapping table may need to be reconsidered and decided upon when the MAC-hs header has been fixed. This refers especially to the choice of TBsizemin (n) and TBsizemax (n) values. Also RAN1 opinion  should be taken into account.  

2.6 Scrambling codes

The Ericsson proposal to RAN1 is  to mandate that the same scrambling code shall be applied on HS-PDSCHs and HS-SCCHs set assigned to a UE. The associated  downlink DPCH  should be allowed to employ a different scrambling code however. Provided that this proposal will be confirmed by RAN1  no change of the proposed “Cell based HS-DSCH” IE in TR 25.877 is needed.

2.7 UL measurement feedback configuration

According to [4] the UL measurement feedback scheme needs to be configured  in terms of  following parameters:

· Phs, default power offset between the HS-PDSCH code channel and P-CPICH (or S-CPICH in case beamforming with S-CPICH is used). 

· BLER threshold, BLER value that UE uses for selecting the TFRC.  

· Measurement feedback cycle k.  k has a possible value of [1, 5, 10, 20, 40, 80] corresponding to the feedback cycle of  [2, 10, 20, 40, 80, 160] msec.  In addition, with the indication k=0, measurement feedback can be shut off completely.  
· Measurement feedback offset l. 
All above parameters need to be indicated to the UE via RRC message. However, the configured  measurement feedback cycle k and the measurement feedback offset l also need to be known in the Node B for each HS-DSCH served UE.

RAN 1 assumes that an appropriate feedback cycle k should be selected depending on soft handover status. The selection procedure should take into account  Node B-specific capabilities, e.g. capability to evaluate power control information, uplink SSDT signalling, etc. .  The measurement feedback offset shall be used to uniformly distribute the measurement reports over time within each cell.

One way to control the  measurement feedback cycle  could  proceed as follows: At  RL setup request or RL reconfiguration prepare  the Node B  selects a measurement feedback offset and two cycles k1 and  k2 and indicates these to the SRNC (via DRNC if involved) with the RL setup response or reconfiguration ready message. Both cycles are indicated to the UE. The first (longer) cycle k1 shall be employed in non-soft handover  conditions by the UE. The other (shorter) cycle  k2 shall be used in soft handover conditions. Since the UE is always aware of its soft handover status it can  select between k1 and  k2 accordingly. However, the serving HS-DSCH Node B also needs to  know which of the two cycles is used by the UE. The information could  for instance be sent  in the user plane via Radio Interface Parameter Update control frames as  presently applicable for DCH data streams.
The above described solution is presented here for further discussion. The implied changes in the HS-DSCH frame protocol are  not  included in this contribution. Other solutions, for instance using the NBAP/RNSAP to indicate reconfiguration of measurement feedback cycle parameters to the Node B could also be discussed. 
2.8 Power setting on HS-SCCHs and HS-PDSCHs

Power setting on HS-SCCH should be done in a similar way as for the PDSCH. This means that UTRAN shall provide the necessary support to enable a UE-specific setting of  HS-SCCH transmit power,  taking into account the current downlink DPCCH power level of the respective UE. However we think that the exact way of HS-SCCH power setting in the Node B does not need to be specified.

We regard it sufficient to indicate the total maximum power allocation for all HS-PDSCHs and  HS-SCCHs from CRNC to the Node B. This parameter should be provided optionally. If no such power limit is indicated, the Node B should be allowed to use all  available power up to the total maximum power level on all downlink channels.  

The HS-SCCH power relative to a user’s DPCCH may depend on soft handover status, and  whether or not uplink SSDT is enabled. How exactly this information is taken into account in the power setting again should be left to implementation. 

3 Suggested changes 

Note: proposed changes are highlighted with respect to version  0.4.1 of  the draft TR 25.877.

Proposed HS-DSCH FDD Information IE for NBAP

The HS-SCH 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)
	
	–
	

	

	
	
	
	
	
	

	

	
	
	
	
	
	

	>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)
	
	
	

	   >>Traffic Class  (FFS)
	O
	
	ENUMERATED(conversational, streaming, interactive,background)8)
	
	–
	

	       >>Scheduling Priority

       Indicator 
	M
	
	as in RNSAP(8)
	
	–
	

	   >>Delay Requirement(5)
	M
	
	FFS
	
	
	

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

	       >>>SID
	
	
	
	
	
	

	       >>>MAC-d PDU Size
	
	
	
	
	
	

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

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

	HS-PDSCH RL ID
	M
	
	RL ID

9.2.1.53
	“FDD-only”
	–
	

	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
	
	
	

	>MAC-hs reordering buffer 

  size
	M
	
	INTEGER (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

	MaxnoofMACdPDUindexes
	Maximum number of different MAC-d PDU SIDs


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. MAC-d PDU sizes and their mapping to SIDs isdetermined by SRNC. Node B can impose a restriction on the maximum permitted MAC-d PDU size;
5. there is one Delay Requirement per Priority Queue;

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 RNSAP IEs (in red) should be added to NBAP: RAB attributes (FFS), 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

	 Measurement feedback reporting cycle k1
	M
	
	INTEGER(0, 1, 5, 10, 20, 40, 80)
	employed by the UE  when not  in soft handover
	–
	

	 Measurement feedback reporting cycle k2
	M
	
	INTEGER(0, 1, 5, 10, 20, 40, 80)
	employed by the UE  when in soft handover
	–
	

	 Measurement feedback offset
	M
	
	INTEGER(FFS)
	
	–
	

	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
	1..<MaxnoofPrioQueues>
	
	
	
	

	>>Priority Queue ID
	M
	
	INTEGER

(0..MaxnoofPrioQueues - 1)
	
	
	

	
	
	
	
	
	
	

	>>maximum MAC-d     

      PDU Length
	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

	MaxnoofMACdPDUlengths
	Maximum number of different MAC-d PDU lengths

	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..

4. For TDD, information related to the HS-SICH should also be provided by the Node B

6.2.2.1.2.2
Option 2 - One Transport Bearer for Multiple HS-DSCH Transport Channels for Multiple UE’s

It is assumed that RNC first decides whether it will allow Node B to decide mux option or not and Node B will decide which transport bearer will be shared. 

Proposed HS-DSCH FDD Information IE for NBAP

It is proposed to add 1 additional IE in HS-DSCH FDD Information IE for Option 2 (in addition to the already proposed additions under Option 1).

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

	HSDPA Information
	
	0..1
	
	
	YES
	reject

	>HS_PDSCH + HS-SCCH Total Power
	O
	
	FFS
	
	
	

	> DL Scrambling Code for 

  HS_PDSCH and  HS-
  SCCH
	M
	
	INTEGER

(0..15)
	Scrambling code on which PDSCH is transmitted.

0= Primary scrambling code of the cell

 1…15 = Secondary scrambling code
	
	

	>Code Information for HS_DSCH
	
	
	
	
	
	

	>Code Information for HS_SCCH
	
	
	
	
	
	


· HS_PDSCH + HS-SCCH Total Power 

The HS_PDSCH + HS-SCCH Total Power defines the total power for all HS-PDSCHs and all HS-SCCHs. Details are FFS.

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

	HS_PDSCH  + HS-SCCH Total Power
	
	FFS
	
	


4 Proposal

We propose to include above suggested changes into the next update of  TS 25.877 [2] and into the corresponding CR to TS 25.433.
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