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1 Introduction
In this proposal, we give some further study result of the signalling information for the support of Node-B Controlled Scheduling. And the text proposal for TR25.827 is presented at the last part.

The main work includes the following items:

1) The information carried to the UE by E-AGCH for support of Node-B controlled scheduling is introduced in detail.

2) The scheduling request information to Node-B and it’s transmission method is also presented.

3) If Smart Antenna or Joint Detection technology is used, the interference depression should be considered in Node-B ROT controlling.

2 The Path Loss Metric
In order to control the inter cell interference, the Node-B scheduler expect to estimate how much interference the scheduled UE will contribute to the neighbor cells. For this purpose, UE can measure the path loss of serving cell and neighbor cells through PCCPCH RSCP and report these path losses to Node-B.

It has been proposed about the path loss metric in [3] for HCR TDD, and can also be used in LCR TDD.  The path loss between UE “i” and cell receiver “j” is denoted Lij.  The serving cell is denoted “J”, and as such the path loss from UE “i” to his serving cell is denoted LiJ. UE can report all these path losses to Node-B, but this solution will consume excessive uplink signalling bandwidth. Some combined metric of these path losses can also be used. A type of uplink geometry for the UE can show the ratio of interference caused to serving cell and neighbor cells.
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Some other combined metrics can also be used, for example:
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3 The Interference Cancellation technology
In LCR TDD, two interference cancellation technologies are smart antenna and  joint detection, which are optional for implementation. For these technologies can greatly depress the interference between intra cell UEs and inter cell UEs, the interference cancellation gain should be taken into account in RoT controlled Power scheduling. Node-B can evaluate the gain factors caused by smart antenna and joint detection by means of CIR or SIR measurement. 

4 Signalling information to UE on E-AGCH channel
Signalling information carried to the UE by E-AGCH for support of Node-B scheduling including the following parts:
1) Power Grant

The power grant component of  E-AGCH specifies the maximum allowed E-PUCH power per resource unit relative to Pe-base in the UE. In TDD, all timeslots the UE allocated have the same power grant. By this value, UE can detect each E-TFCI’s state, supported or blocked. 

2）Physical Resource Grant

The granted physical resources are denoted by means of a code and a timeslot component.
The code component is the OVSF code that have been allocated.  For simplification, all the timeslots use the same OVSF code.

The timeslot component indicates which of the timeslots have been allocated for the E-DCH . The number of slots can be used for E-DCH is configurable, which is up to a maximum of 5 slots.
3) E-RNTI

Because the E-AGCH is a shared physical channel, a user-specific identifier (the E-RNTI) is transmitted to facilitate user addressing.  The E-RNTI is 16 bits and is also allocated by higher layers.
4) Resource Duration Indicator

Optionally, the resource duration indicator (RDI) is also introduced to reduce the scheduling grant frequency. UTRAN may configure on a per-cell basis the presence of a resource duration indicator (RDI) field on E-AGCH. The number of TTIs granted and their inter-TTI spacing is also pre-defined.
5) E-HICH Indicator

The E-HICH Indicator (EI) is used to indicate the UE which E-HICH will be used to convey the acknowledgement indicator in the schedule period.

6) ECSN
ECSN consists of 3 bits used for E-AGCH power control purposes.

Note: ECSN should be considered when outer loop power control is used for E-AGCH.
5 UE scheduling request information
In order to request for Node-B’s scheduling, UE will send the scheduling information (SI) and E-RNTI via the random access channel E-RUCCH.  If the UE has been granted to send data in E-DCH,  SI can also be sent in the MAC-e Header.

The component of SI including:

SNPL：the  path loss information of serving cell and neighbor cells. It is proposed to use some combined metric of these path losses, see section2.

UPH：the allowed maximum transmit power relative to Pe-base, it indicate the remaining power that can be granted to this UE.
TEBS：the total E-DCH channel buffer occupancy. 

HLBS：the ratio of the highest priority MAC-d stream’s buffer occupancy to the total E-DCH channel buffer occupancy.

HLID：the highest priority logical channel ID, it can be mapped to different schedule priority.
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7
Support for Node B Controlled Uplink Scheduling

7.1
General

<Editor’s Note: This section contains an overview of the physical layer aspects of the scheduling operation>
The UE receives grants controlling the E-DCH resources (code and timeslot) and max transmit power available to it from the serving cell.  The Node-B scheduler is not only responsible for ensuring the intra-cell RoT under control, but also ensuring that the inter-cell interference created by UE’s under its control is within the given acceptable limits.  In order to control the inter-cell interference, the UE is responsible for performing serving-cell and neighbour-cell path loss measurements and for reporting a combined metric of these path losses to the serving cell scheduler via the associated uplink signalling channels （MAC-e header or E-RUCCH). In LCR TDD, if the smart antenna and the joint detection technology are introduced in the system, the interference depression should be taken into account in RoT controlled power scheduling.
7.2
Support for Node-B Controlled Rate and Physical Resource Scheduling

<Editor’s Note: This section describes any physical layer aspects of UE rate and physical resource allocation control>
The UE can receive absolute grants of E-DCH power and physical resource per time interval. But the grants need not be continuously transmitted in every time interval.
The physical channel used to transmit 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.

The grant consists of:

· A power grant component (this is used to distribute available system interference resources)

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

The duration over which a grant applies is equal to one E-DCH TTI(5ms). Support for variable length grants (greater than one TTI) is  indicated by means of the optional configuration of resource duration indicator on E-AGCH.
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 group multiple UEs to monitor the same E-AGCH.
The serving E-DCH cell is the only cell responsible for E-DCH scheduling.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

<Editor’s Note: This section describes  the information of assisting with the scheduling process.>
Scheduler grant information is signalled  to the UE via the downlink channel termed E-AGCH. (see sections 8.2.1 and 9.2.1). 
To enable the scheduler to control the uplink inter-cell interference, the information assist with the scheduling processes shall include information derived by the UE from its measurements of the serving-cell and neighbour-cell path losses.  The information is transmitted to the serving cell scheduler within MAC-e PDU header or E-RUCCH.
7.3.1
E-AGCH

Signalling information carried to the UE by the E-AGCH in support of Node-B scheduling including the following items:
7.3.1.1
Power Grant

The power grant component of the E-AGCH specifies the maximum allowed E-PUCH power per resource unit relative to Pe-base in the UE. In TDD, all the timeslots the UE be allocated  have the same power grant. By this value, UE can detect each E-TFCI‘s state, supported or blocked. 

7.3.1.2
Physical Resource Grant

The granted physical resources are denoted by means of a code and a timeslot component.
The code component of the physical resource grant the OVSF code tree has been allocated.  For simplification, all the timeslots use the same OVSF code, so only one code grant in E-AGCH.

The timeslot component of the physical resource grant indicates which of the timeslots configured for E-DCH use by higher layers have been allocated.  The number of slot can be used for E-DCH is configurable by higher layers on a per-cell basis up to a maximum of 5 slots.
7.3.1.3
E-RNTI

Because the E-AGCH is a shared channel, a user-specific identifier (the E-RNTI) is transmitted to facilitate user addressing.  The E-RNTI is 16 bits and is allocated by higher layers.
7.3.1.4
Resource Duration Indicator

Optionally, the resource duration indicator (RDI) is introduced to reduce the scheduling grant frequency. UTRAN may configure, on a per-cell basis the presence of a resource duration indicator (RDI) field on E-AGCH. The number of TTIs granted and their inter-TTI spacing is defined by higher layers.
7.3.1.5
E-HICH Indicator
The E-HICH Indicator (EI) is used to indicate the UE which E-HICH will be used to convey the acknowledgement indicator in the following schedule period. (see sections 8.2.2). 

7.3.1.6
ECSN
ECSN consists of 3 bits used for E-AGCH power control purposes.

Note: ECSN should be considered when outer loop power control is used for E-AGCH.
7.3.2
Uplink scheduling Information
In order to request NodeB-b schedule, UE will send the scheduling information (SI) and E-RNTI via E-RUCCH. If the UE has been granted to send data in E-DCH, it can send the SI in MAC-e header. The component of SI including:

7.3.2.1
SNPL
The path loss information of serving cell and neighbor cells. It is proposed to use some combined metric of these path losses. In RoT controlled power scheduling, the path loss information is necessary to ensure the inter-cell interference be in control.

7.3.2.2
UPH
The maximum allowed transmit power relative to Pe-base in UE. It indicates the remaining power can be granted to this UE.
7.3.2.3
TEBS
The total E-DCH buffer state.  This item indicates the buffer occupancy in Bytes by a given mapping table.

7.3.2.4
HLBS
The ratio of the highest priority MAC-d flow buffer occupancy to the total E-DCH channel buffer occupancy.

7.3.2.5
HLID
The highest priority logical channel ID. It can be mapped to a given schedule priority according a high layer indicated mapping scheme.
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