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Introduction

This contribution proposes further definition of the Absolute Grant for HSUPA.

Absolute Grant definition

The absolute grant (AG) is sent on the absolute grant channel E-AGCH and is used by the Node-B scheduler to assign a UE a maximum uplink resource for a specific HARQ channel ID (or process) and to specify a time duration (called the absolute grant duration) for which the UE may use that HARQ channel ID.  

It is currently undecided whether the maximum uplink resource is a power ratio (maximum UE power to DPCCH power ratio), or E-TFC.  Our preference is for a power ratio.

The absolute grant duration is also under consideration and one possibility being considered is to have two duration values.  Our preference is for two grant durations options: a 1 TTI grant duration and infinite grant duration which expires once the UE enters the CELL_DCH state. Another preference is for a validity indicator to signal whether a single HARQ channel ID is assigned or if all HARQ channel IDs are assigned. For example, in the 1 TTI grant duration and single HARQ channel ID case, once the absolute grant is received for a HARQ channel ID then the UE may apply the grant to that HARQ channel ID for up to the maximum number of transmissions of a packet.  For the infinite grant duration and all HARQ channel ID case the UE may use all HARQ channel IDs until leaving the CELL_DCH state.

The current working assumption for how an absolute grant (AG), sent aperiodically, and relative grant (RG), sent every 2ms, should interact is given by the following procedure:

- Absolute grant not received:

        - Or of Down, if any of the E-RGCHs transmit Down, then Down (down step TBD)

- Absolute grant received:

        - Scheduling cell's relative grant is discarded

        - If all non-scheduling cells send Hold, then follow the absolute grant

        - If at least one Down from non-scheduling cell, go to min(AG, RG=Down)

The actual meaning of RG=down, and whether UE behavior should be different whether the down was received from serving or non-serving cell is TBD. Our preference is that the down received from a non-serving cell should be scaled according to the CPICH SNR difference between the serving and non-serving cell.
Table 1 summarizes the bit requirements for the AG channel and describes the other bits and fields for the downlink coding structures. Our preference is for E-AGCH with 2ms TTI only and to repeat as necessary for the 10ms TTI E-DPDCH case.
Table 1 - Bit Requirements for Absolute Grant channel

	Information
	# Information bits
	Nslots
	Field Description

	Absolute Grant
	10
	3
	DPR(6)+ GD(1)+VI(1)+Rsv(2)


Absolute Grant (AG)

· DPR – max power to DPCCH ratio.

· GD – grant duration (0-one TTI, meaning up to four transmissions of one packet with early termination; 1-infinite duration until it leaves the CELL_DCH state).

· VI – validity indicator used to indicate whether one HARQ process ID is assigned or all HARQ process IDs are assigned for grant duration (GD)

· Reserved – 2  bits TBD

· 16 bit CRC

Summary

Preferences for E-AGCH are:

1) Maximum power ratio (Max power to DPCCH ratio) is signaled.

2) Two grant duration options: 1 TTI grant duration or infinite grant duration (i.e. duration valid until UE leaves CELL_DCH state)

3) Validity indicator to indicate whether grant is valid for a single HARQ channel ID or for  all HARQ channel IDs.

4) More than one instance of E-AGCH per cell.

5) SF=256 to reduce code space consumption.
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Figure 4 - Downlink Coding Structure for 2 ms TTI Absolute Grant.
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Figure 5 – N Absolute Grant (AG) channels
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Figure 6 - AG channel masking (color coding), encoding, and puncturing
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