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1.0
Introduction
In TDD mode HSDPA signaling may either be provided by a common control transport channel signaling approach as considered in [2], or the associated dedicated physical control channel one or two step approach envisioned for FDD mode. An associated dedicated channel signaling approach in TDD is expected to have very similar signaling and architecture aspects to the FDD model. 

In the associated dedicated approach the uplink physical control channel is only required for signaling H-ARQ acknowledgements, and the downlink channel quality measurement (C/I or MCS level). As envisioned in FDD, physical channel control fields may be defined to propagate this signaling information. The only mandatory difference between the FDD associated dedicated solution is the slot specific channel quality information. In TDD the downlink C/I or requested MCS level is necessary by time slot for proper allocation of downlink resources. 

In the common control channel solution considered for TDD, without the associated uplink dedicated physical channel uplink traffic volume measurements are needed for Node-B determination of PUSCH resource assignments. Since the need for uplink traffic volume and downlink channel quality measurements will frequently not coincide several uplink signaling structures are required. Therefore, similar to downlink common control signaling in TDD variable size signaling exists, which is inappropriate to support with physical channel control fields.

With either the associated dedicated or common a common control solution a method of controlling downlink channel quality measurements is required for efficient UE operation. In the common control approach measurements are specifically requested, and specific timeslots can be identified in the request. In the associated dedicated approach either RRC semi-static pre-configuration of active time slots or dynamic assignment using downlink physical control fields may be considered.

The TDD HSDPA common control signaling approach is discussed in section 2 and the associated dedicated signaling approach is discussed in section 3.
2.0
TDD Uplink Common Control Channel HSDPA Signaling
2.1
TDD Common Control Channel HSDPA Signaling Parameters
a. UE Identification 

Common control signaling requires some form of UE identification for all DL signaling messages. 

	Minimum
	Uplink is allocated specifically for a particular UE – Identity is known = 0bits

	Maximum
	C-RNTI is 16bits

	Proposed
	Known identity = 0bits


b. H-ARQ acknowledgement

Ack/Nak indication required

	Minimum
	One ack/nak per allocation = 1 bit

	Maximum
	Multiple blocks per allocation – N block bitmap = X bits

	Proposed
	One acknowledgement per allocation is proposed = 1bit


c. Downlink channel quality measurement

Downlink channel quality is required for proper HS-DSCH allocation. 

Details of the proposed measurement and encoding method is identified in [3].

	Minimum
	Just P-CCPCH RSCP = 7 bits

	Maximum
	RSCP/ISCP for 12 slots = 5 * 12 = 60bits

	Proposed
	Reference RSCP/ISCP + slot deviations = 5 + 11 * 3 = 38bits


d. Buffer Status

It is necessary to define efficient buffer occupancy. No specific proposal is included in this paper. 

2.2
TDD Uplink Common Control Channel Message Structure
In the uplink two measurement reports types are required.

	Common Control UL Acknowledgement/Measurement Report

	Parameter
	

	
	Min
	Prop
	Max

	UE ID
	0
	0
	16

	H-ARQ ack/nak
	1
	1
	X

	Downlink channel quality 
	7
	5+11*3=38
	5*12=60

	Buffer Status
	Ymin
	Y
	Ymax

	Total Bits (
	8+Ymin all bits optional
	 39+Y all bits optional
	76+X+Ymax optional bits


3.0
TDD Uplink Associated Dedicated Channel HSDPA Control Signaling
3.1
TDD Associated Dedicated Channel HSDPA Signaling Parameters
a. H-ARQ acknowledgement

Ack/Nak indication required

	Minimum
	One ack/nak per allocation = 1 bit

	Maximum
	Multiple blocks per allocation – N block bitmap = X bits

	Proposed
	One acknowledgement per allocation is proposed = 1bit


b. Downlink channel quality measurement

Downlink channel quality is required for proper HS-DSCH allocation. 

Details of the proposed method is identified in [3].

	Minimum
	Just P-CCPCH RSCP = 7 bits

	Maximum
	RSCP/ISCP (5bits) for 12 slots = 5 * 12 = 60bits

	Proposed
	Reference RSCP/ISCP + slot deviations (3bits each) = 5 + 11 * 3 = 38bits


3.2
TDD Downlink Associated Dedicated Control Signaling

In the associated dedicated channel solution traffic volume reports are not required. 

	Associated Dedicated UL Acknowledgement & Measurement Report

	Parameter
	

	
	Min
	Prop
	Max

	H-ARQ ack/nak
	1
	1
	X

	Downlink channel quality
	7
	5+11*3=38
	5+5*11=60

	Total Bits (
	8
	39
	60+X


4.0
Conclusion

Both the common control and associated dedicated signaling methods are perceived to be technically feasible for TDD mode. It is proposed that uplink signaling elements in sections 2.1 & 3.1, and the uplink signaling message structures in sections 2.3 & 3.3 of this paper should be incorporated into the HSDPA TR [1] section 9.2. Since a number of signaling aspects differ between TDD and FDD it is suggested that signaling descriptions have separate definitions for each mode.
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