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1 Introduction
In this document some further detail regarding the content of the E-AGCH is proposed.  Coding and multiplexing for E-AGCH is discussed in [3].  Physical channel aspects of E-AGCH are discussed in [4].
2 Discussion
In [1], it is stated that the E-AGCH consists of:
· A power grant component (used to distribute available system interference resources)

· A physical channel grant component (used to specify E-PUCH timeslot and code resources)
· ECSN (used for E-AGCH power control purposes)
The following are also required:
· E-RNTI
In addition, [1] also states that support for resource grants which apply over periods of time greater than one TTI are FFS and that E-AGCH also carries a TPC command.

The content of the E-AGCH with respect to the above is further discussed in the following.
2.1 Power Grant Component
In accordance with the approach taken for FDD E-DCH, the power grant value relates to a maximum traffic-to-reference power ratio specified in dB.  For FDD the reference is the DPCCH transmit power, for TDD this is the value Pe-base of section 11.1.1 of [1].
For FDD, the serving grant granularity is approximately 1dB (see [2]) and 5 bits are used.  It is anticipated that 5 bits representing power offsets with granularity of 1dB (i.e. a span of ~32dB) would be sufficient also for TDD.  However, due to the fact that the code resources also need to be specified for TDD in the E-AGCH, it is more efficient to specify the power grant as a power offset per resource unit (a resource unit - RU - is defined as one SF16 code in one timeslot).  This reduces the total number of bits that need to be transmitted on E-AGCH.  In this case, 12dB of the 32dB span is already specified by the code resource value (1…16 RU), leaving only ~20dB to be accommodated by the power grant value.  It is suggested therefore to specify the power grant value as per RU for TDD and to correspondingly reduce the number of signalled bits from 5 to 4 whilst retaining the 1dB granularity.  This results in a total power ratio span of 16+12 = 28dB (c.f. the 32dB span for FDD).

For ease of notation we denote this per-RU power component of the E-AGCH grant information as “PRRI” – power resource related information.
2.2 Physical Resource Grant Component
As for HSDPA and to reduce signalling overhead it is assumed that the assigned code resources are the same in each allocated timeslot for enhanced uplink.
It is further proposed that the CCTrCH of E-DCH type consists of a single code per timeslot only (up to two codes may be transmitted in total per timeslot as per current releases, but only one of these may be an E-PUCH).
Thus, there are two fields on E-AGCH that define the physical resources to be used:
· Code Resource Related Information (CRRI)

· Timeslot Resource Related Information (TRRI)

CRRI consists of 5-bits, which are used to uniquely identify one of the 31 “nodes” on the OVSF code tree as shown in Table 1.  Channelisation codes are denoted as CQi , where “Q” is the spreading factor and “i” is the code index.  The corresponding CRRI value is represented in square brackets [.].
Table 1 – Channelisation code to CRRI mapping

	C1(1) [0]
	C1(2) [1]
	C1(4) [3]
	C1(8) [7]
	C1(16) [15]

	
	
	
	
	C2(16) [16]

	
	
	
	C2(8) [8]
	C3(16) [17]

	
	
	
	
	C4(16) [18]

	
	
	C2(4) [4]
	C3(8) [9]
	C5(16) [19]

	
	
	
	
	C6(16) [20]

	
	
	
	C4(8) [10]
	C7(16) [21]

	
	
	
	
	C8(16) [22]

	
	C2(2) [2]
	C3(4) [5]
	C5(8) [11]
	C9(16) [23]

	
	
	
	
	C10(16) [24]

	
	
	
	C6(8) [12]
	C11(16) [25]

	
	
	
	
	C12(16) [26]

	
	
	C4(4) [6]
	C7(8) [13]
	C13(16) [27]

	
	
	
	
	C14(16) [28]

	
	
	
	C8(8) [14]
	C15(16) [29]

	
	
	
	
	C16(16) [30]


TRRI consists of a timeslot bitmap for active slots.  The maximum number of timeslots reserved per radio frame at the Node-B for E-DCH is likely to vary only on a slow or per-deployment basis.  It is beneficial to not waste signalling resources for unused TRRI bits and as such, it is proposed that to optimise the efficiency of the signalling, the length of the TRRI bitmap is configured at UE and Node-B by higher layer signalling at the time that the E-DCH and associated channels are configured.  It may additionally be reconfigured on a slow basis.  The configuration should be cell-wide such that all E-AGCH transmitted in a cell have the same length.
Thus, in a system in which a maximum of nTRRI timeslots are reserved for E-DCH, the TRRI bitmap length is configured to a length of nTRRI.  The use of less than nTRRI timeslots for E-DCH may be achieved on a fast (per TTI) basis simply by means of setting the relevant bits in the TRRI bitmap to zero.  Any change in nTRRI would require higher layer reconfiguration.  For most systems it is anticipated that the TRRI length is set equal to the maximum expected E-DCH timeslot reservation and is relatively static.
The maximum possible number of timeslots used for E-DCH is considered to be nTRRI = 13.  In this extreme, one downlink timeslot is reserved for beacon, downlink signalling, and downlink traffic, and one timeslot is reserved for uplink random access.  The TRRI length should therefore be configurable by higher layers up to a maximum of 13 (note: this is also aligned with the maximum of 13 HS-DSCH slots in Release 6).
2.3 Grant Duration
It is proposed to optionally include, on a per-cell basis, a 2 bit field in the E-AGCH which indicates the duration of the grant.  This may allow for downlink signalling (E-AGCH) efficiency savings for certain traffic profiles.  The field is denoted “RDI” (Resource Duration Indicator).
The presence of the 2-bit field in the E-AGCH is configured by higher layers on a cell wide basis.  If present, the 2 bits correspond to 1, 2, 4, or 8 TTI’s associated with one grant.  The spacing (in TTI’s) between each of these granted TTI’s is also configured by higher layers (on a per-UE basis) and is denoted sRDI.
Thus, a single grant relating to a first allocated E-DCH TTI “n” may also allocate the same resources in TTI’s n+sRDI, n+2sRDI, n+3sRDI and so on.
2.4 E-RNTI
The E-AGCH is a shared downlink channel and a means for user addressing is therefore required.  As for the FDD E-AGCH (and similar to the FDD/TDD HS-SCCH), user addressing is accomplished by means of including the E-RNTI within the E-AGCH transmission.  The E-RNTI is carried by means of masking the 16-bit CRC in the transmitter with the bit sequence corresponding to the user identity.

3 Conclusion

It is proposed that for TDD enhanced uplink, the E-AGCH carries:
· a power grant value (PRRI), specifying the allowable E-PUCH power ratio relative to Pe-base in the UE.  4 bits are used with 1dB granularity.

· a code resource grant value (CRRI), 5 bits

· a timeslot resource grant value (TRRI), length 1…13 bits (the length is configurable by higher layers)

· the E-RNTI (16 bits)

· an optional resource duration indicator (2 bits if present)

· the ECSN field (3 bits)

A text proposal for TR 25.826 is attached.
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5.2
Overall Physical Channel Structure

The E-DCH transport channel, and one E-UCCH, are mapped to one or more Enhanced Uplink Physical Channels (E-PUCH).

E-PUCH physical resources are allocated under the control of a scheduling entity in Node-B MAC-e.  A maximum of 1 E-PUCH may be transmitted by a UE within a timeslot along with up to one other uplink physical channel.
E-RUCCH is mapped to the same random access physical resources as defined by UTRAN for PRACH.

7.2
Support for Node-B Controlled Rate and Physical Resource Scheduling

<Editor’s Note: This section contains an overview of the physical layer aspects of the scheduling operation>

The UE can receive absolute grants of E-DCH resource, consisting of multiple bits per time interval.

The physical channel used to convey grants to the UE is termed the Enhanced Uplink Absolute Grant Channel (E-AGCH).  A single E-AGCH shall be capable of transmitting one complete grant to a UE (ie: transmission of a grant is achieved in one timeslot).

The grant consists of:

· A power grant component (this is used to distribute available system interference resources amongst contending UE’s)

· A physical channel grant component (this is used to distribute E-PUCH timeslot and code resources amongst contending UE’s)

The grants need not be transmitted in every time interval and are solely determined by the MAC-e scheduling function.

The minimum duration over which a grant applies is equal to one E-DCH TTI.  Variable length grants are supported by means of the optional resource duration indicator on E-AGCH (see section 7.3.1.4).
The UE is informed by higher layer signalling on which physical resource (i.e: OVSF code and timeslot) grants to that UE will be transmitted. The network may configure multiple UEs to monitor the same physical resource.

There is only a single cell responsible for E-DCH scheduling, the serving E-DCH cell.  The UE shall be capable of receiving one absolute grant from the serving E-DCH cell per time interval.
7.3
Signalling Information Required for the Support of the Scheduling

Scheduler grant information is signalled on the downlink to the UE on the E-AGCH (see sections 8.2.1 and 9.2.1).

Some components of the information to assist with the scheduling process are signalled on the uplink from the UE via the E-UCCH and E-RUCCH (see section 5).  To enable the control of uplink inter-cell interference via scheduling, this signalling shall include information derived by the UE from its measurements of the serving-cell and neighbour-cell path losses.  The information (or a component of it - FFS) is transmitted to the serving cell scheduler within each instance of an E-UCCH or E-RUCCH.  The exact details of the signalling remain FFS.

<Editor’s Note: It is anticipated that the uplink path-loss derived signalling information will be comprised either of the individual path loss information for each reported cell (signalled over one or multiple TTI’s) or of a single combined metric (reported in a single TTI)>

7.3.1
E-AGCH
The E-AGCH carries information to the UE in support of Node-B scheduling as described in the following sub-clauses.

7.3.1.1
Power Grant

The power grant component of the E-AGCH is referred to as “PRRI” (Power Resource Related Information) and specifies the maximum allowed E-PUCH power per resource unit relative to Pe-base in the UE (see section 11.1.1).  PRRI has a granularity of 1dB and is represented by [4] bits.
7.3.1.2
Physical Resource Grant

The granted physical resources are denoted by means of a code and a timeslot component.
7.3.1.2.1
Code Resource
The code component of the physical resource grant “CRRI” (Code Resource Related Information) indicates which node on the OVSF code tree has been allocated and is represented by 5 bits.  The mapping between the allocated OVSF and the enumerated node 0…30 on the OVSF code tree is as given in table 7.3.1.2.1.1 below, in which channelisation code “i” with spreading factor “Q” is denoted as Ci(Q):
Table 7.3.1.2.1.1 – Channelisation code to CRRI mapping

	C1(1) [0]
	C1(2) [1]
	C1(4) [3]
	C1(8) [7]
	C1(16) [15]

	
	
	
	
	C2(16) [16]

	
	
	
	C2(8) [8]
	C3(16) [17]

	
	
	
	
	C4(16) [18]

	
	
	C2(4) [4]
	C3(8) [9]
	C5(16) [19]

	
	
	
	
	C6(16) [20]

	
	
	
	C4(8) [10]
	C7(16) [21]

	
	
	
	
	C8(16) [22]

	
	C2(2) [2]
	C3(4) [5]
	C5(8) [11]
	C9(16) [23]

	
	
	
	
	C10(16) [24]

	
	
	
	C6(8) [12]
	C11(16) [25]

	
	
	
	
	C12(16) [26]

	
	
	C4(4) [6]
	C7(8) [13]
	C13(16) [27]

	
	
	
	
	C14(16) [28]

	
	
	
	C8(8) [14]
	C15(16) [29]

	
	
	
	
	C16(16) [30]


7.3.1.2.2
Timeslot Resource
The timeslot component of the physical resource grant “TRRI” (Timeslot Resource Related Information) is a bitmap of length nTRRI indicating which of the timeslots configured for E-DCH use by higher layers have been allocated.  The length of the TRRI field (nTRRI) is configurable by higher layers on a per-cell basis up to a maximum of 13 bits.
7.3.1.3
E-RNTI
Each E-AGCH carries a user-specific identifier (the E-RNTI) to facilitate user addressing via this shared channel.  The E-RNTI is 16 bits and is allocated by higher layers.
7.3.1.4
Resource Duration Indicator
Optionally, UTRAN may configure, on a per-cell basis the presence of a resource duration indicator (RDI) field on E-AGCH.  If configured as present in a cell, 2 bits are used to indicate the number of TTI’s allocated by a single grant according to table 7.3.1.4.1.  If the RDI field is configured as not present on E-AGCH in the cell, an RDI value of 0 is implicitly assumed by the UE.
Table 7.3.1.4.1 – RDI interpetation
	RDI value
	RDI (bits)
	Number of TTI’s granted per E-AGCH

	0
	0,0
	1

	1
	0,1
	2

	2
	1,0
	4

	3
	1,1
	8


Higher layers may also further configure the spacing sRDI between TTI’s associated with the same E-AGCH on a per UE basis.  Thus, for example, for a spacing of sRDI frames, and an RDI value corresponding of R TTI’s, the grant allocating a first E-DCH TTI in frame n will also apply in frames n+mRDI , n+2mRDI … n+(R-1)mRDI.  If the RDI field is not present on the E-AGCH in the cell then the value of sRDI is not used by the UE.
<<<<<<<<<<<<<<<<<<<<<<<<<<< end of text proposal >>>>>>>>>>>>>>>>>>>>>>>>>
