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1.0
Introduction
The associated dedicated channel two step approach for TDD mode HSDPA has been described in [1] & [2]. This contribution summarizes the previously presented concepts and defines changes to the HSDPA TR 25.855 for  3.84 & 1.28Mcps TDD.  It is proposed to adopt the changes to TR 25.855.  

2.0 
Proposed Text Update to HSDPA TR 25.855:

6.3.1.2
TDD Downlink Physical layer model
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Figure 3: Model of the UE's physical layer (TDD)






The HS-DSCH indicator (HI) on the associated dedicated control channel provides information to the UE about the need to read the HS-FACH. The downlink signalling information for support of HS-DSCH is carried by a HS-FACH transport channel. HS-FACH is different from release 99 FACH due to the fact that its starting point is in Node B and not in CRNC. HS-FACH does not support any logical channels. HS-FACH is not multiplexed with other transport channels.


It is for further study which physical channel HS-FACH is mapped onto. Whether TFCI is needed on the physical channel carrying HS-FACH or not is FFS.


6.3.2
UL HSDPA Physical layer model
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Figure 4: Model of the UE's Uplink physical layer

The HS-DSCH information that is needed in the uplink is higher layer information from the H-ARQ entity in the MAC -hs and possible measurements for MCS selection and scheduling. This information is carried on the HICH (HS-DSCH Information CHannel).

In FDD the current working assumption is to use the R'99 DPCCH structure with a SF=256. Since there are no bits left on the current R'99 DPCCH for the new information required and there is a need for backwards compatibility with R'99 and REL-4 Node Bs, the proposal is to have the HS-DSCH information carried on a new DPCCH (DPCCH-2) code-multiplexed with the DPCCH, currently defined in the specifications, and the DPDCH.

In TDD, it is ffs which physical channel is used for HICH.
9
Signalling Requirements

9.1 Downlink Signalling Parameters

9.1.1
UE identification

This identifies the UE (or UEs) for which data is transmitted in the corresponding HS-DSCH TTI.

NOTE:
The current working assumption is that there is sufficient reliability on the downlink signalling for the scheduling and thus the UE-Id is not required additionally on the HS-DSCH and its presence on the associated signalling channel is sufficient.
NOTE:
For TDD, UE identification is needed on HS-FACH. The possibility of a UE-specific CRC on the HS-FACH to increase the signalling channel efficiency and maybe eliminate the UE ID on HS-FACH needs to be studied [3].
9.1.2
MCS used

This defines what MCS is used in the corresponding HS-DSCH TTI.

9.1.3
HS-DSCH power level

For FDD, this defines the relationship of HS-PDSCH and CPICH code power level. The UE may need to know this in order to perform N-QAM demodulation. The need for this parameter is FFS.

NOTE:
An offset to the CPICH may not be sufficient in case of for e.g. beam forming.

The need of this parameter for TDD defining the P-CCPCH to HS-PDSCH power ratio is FFS.

9.1.4
Code channels in case of code multiplexing (FDD only)

This identifies the UE (or UEs) the codes it (they) should receive and decode.

9.1.5
HS-DSCH physical channel configuration (TDD only)

This identifies for a UE (or UEs) the timeslots and codes it (they) should receive and decode.

Additionally, which transport formats are applied on HS-DSCH needs to be signaled. The exact number of additional bits are FFS. 

9.1.6
FHARQ

-
FHARQ process number (= subchannel number for N-channel SAW structure)


This info is needed by the UE, in order to know which received packets should be combined and decoded together.
-
FHARQ redundancy version


This info is also needed by the UE in order to know how the received packets should be combined and decoded together.

-
FHARQ sequence number, including the idea of aborting failed attempts


The sequence number is needed by the UE to know, what packets should be combined together by the Hybrid ARQ entity. It is assumed that only one sequence number is needed per TTI. E.g. the number could be somehow tied or mapped to the RLC PDU number of the first TrCH block in the TTI.


There may be also a need for some mechanism for aborting the current ARQ attempt, e.g. in order to limit the maximum number of attempts per frame and instruct the UE to flush the previous attempts from its receiver's buffers Here it is assumed that these two methods can be combined to one signalling parameter.

NOTE:
The HARQ technique is FFS and the above applies only for the N-channel SAW scheme. For the selective repeat HARQ scheme different parameters would be signalled.

9.1.7
Power offset for uplink control channel

This informs the UE what kind of power offset it should use in the uplink, when sending e.g. ACK during soft handover. Node B could estimate the SIR from the uplink, and calculate the needed power offset in the uplink, in order to make sure that an ACK can be decoded reliably. This information may be sent at a much lower rate than the other parameters described in this section.

In TDD, it is FFS whether a power level needs to be signalled for the uplink shared control channel and / or for 1.28 Mcps TDD SYNC1 ACK/NACK signalling.
9.1.8
Measurement feedback rate (FDD only)

This identifies the feedback rate for downlink quality measurement. It is FFS what measurements need to be fed back to the UTRAN. This information may be sent at a much lower rate than the other parameters described in this section.

9.1.9









9.1.11
Request for Measurement Report (TDD only)

 
a.
HS UE-Id - Identifies UE that is informed about request for measurement report



d.
Power offset for uplink shared control channel - need of this parameter is FFS


f.
Request for DL channel quality measurement report on the uplink shared control channel - This parameter indicates which DL timeslots to measure.
Note: The need of this message is ffs.
9.1.12
Message Type
If several independent signalling messages exist in TDD, explicate identities are required.

NOTE:
The need of this parameter is FFS.
Table 2: Parameters and range for consideration in signalling approach evaluation

Parameter
Before the HSDSCH data packet
Simultaneously with HSDSCH data packet


Min 
Prop
Max 
Min 
Prop
Max 

UE identification







MCS







HS-DSCH power level







Code channels







FHARQ process #







FHARQ redundancy version







FHARQ packet number 







Power offset for uplink







Measurement feedback rate







UL Resource ID for HS-PUSCH (TDD)







Resource Allocation Information for PUSCH (TDD)








HS UE-Id








UL Resource ID for PUSCH








Synchronisation shift (Low chip rate TDD)







Resource Allocation Information for PUCCH (TDD)








HS UE-Id








UL Resource ID for PUCCH








UL Resource ID for PUCCH








Synchronisation shift (Low chip rate TDD)







Total







The current working assumption is a range of 10-20 bits for FDD for the various downlink signalling fields irrespective of the precise final list of parameters and their placement or splitting of the parameters across the various downlink signalling channels (i.e. dedicated control channel and shared control channel).

For TDD, Table 3 and 4 below captures the present status; details need to be verified by both RAN WG1 and RAN WG2 along with a comparison of the work on FDD.



















































































































































































































































































Table 3: Summary of downlink signalling for TDD Resource Allocation Information for HS-DSCH
TDD Resource Allocation Information for HS-DSCH: 
Before the HSDSCH data packet
Simultaneously with HS-DSCH data packet


Min
Prop
Max
Min
Prop
Max

HI (on associated DPCH)
1
1
1




UE identification


0
1.28 Mcps TDD: 6

3.84 Mcps TDD: 8
16




Message Type
1
1.28 Mcps TDD: 1

3.84 Mcps TDD: 2
3




MCS
2
3
3




HS-DSCH physical channel configuration 
0


1.28 Mcps TDD: 6+x

3.84 Mcps TDD: 20+x
1.28 Mcps TDD: 64

3.84 Mcps TDD: 96




Power Offset for Uplink
0
1.28 Mcps TDD: 2
3.84 Mcps TDD: 3
1.28 Mcps TDD: 12

3.84 Mcps TDD: 12




FHARQ process  number



0
2
2

FHARQ redundancy version



0
2
2

FHARQ packet number 



0


6
12

Total (1.28 Mcps TDD)
4
19+x
99
0
10
16

Total (3.84 Mcps TDD)
3
37+x
131
0
10
16

Table 4: Summary of downlink signalling for TDD DL Channel Quality Measurement Request 
TDD DL Channel Quality Measurement Request: 




Min
Prop
Max




HI (on associated DPCH)
1
1
1




UE identification


0
1.28 Mcps TDD: 6

3.84 Mcps TDD: 8
16




Message Type
1
1.28 Mcps TDD: 1

3.84 Mcps TDD: 2
3




DL Channel Quality Measurement Request
0


1.28 Mcps TDD: 5

3.84 Mcps TDD: 12
1.28 Mcps TDD: 6

3.84 Mcps TDD: 14




Power Offset for Uplink
0
1.28 Mcps TDD: 2
3.84 Mcps TDD: 3
1.28 Mcps TDD: 12

3.84 Mcps TDD: 12




Total (1.28 Mcps TDD)
2
15
38




Total (3.84 Mcps TDD)
2
26
46




Note: The need of the TDD DL Channel quality Measurement Request is ffs.
9.2
Uplink Signalling Parameters

9.2.1
ACK/NACK

This will be used by the HARQ technique for indicating a successful/unsuccessful transmission on the HS-DSCH. There are proposals that utilize more advanced acknowledgement schemes, such as a CACK - cumulative ACK; this is FFS.

9.2.2
Measurement Report

It is FFS what measurements need to be included in the measurement report. This may be used in the choice of AMC by the network. The rate of the measurement report to the network can be configured by higher layer signalling. In TDD, measurement reports may be specifically requested in DL signalling, and downlink channel quality measurements may be reported for specifically requested timeslots.




Table 4 contains the summary of the uplink signalling parameters for TDD. 
Table 4: Summary of parameters and suggested range for uplink signalling in TDD 

UL Acknowledgement/Measurement Report

Parameter



Min
Prop
Max

H-ARQ ack/nack
[1]
[1]
[FFS]

Downlink channel quality 
[7]
[38]
[60]






Total Bits (
(Note1)
[8]


 [39]


[60 + FFS bits]



NOTE 1:
UL signalling parameters are optional in individual UL acknowledgement/measurement reports.
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