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Introduction

This contribution presents a summary of EUL scheduling schemes based on the documents presented at RAN1#38 meeting in Prague.  It may be noted that the comparison charts needs to be revised based on new contributions to be presented at RAN1#38-bis meeting in Seoul.

Agreements on Scheduler issues in RAN1#38 meeting:

The following agreement was reached in the joint RAN1 and RAN2 meeting held in Prague:

a. The scheduling grant controls the maximum allowed E-DPDCH/DPCCH power ratio, E-TFC index, (E-DPDCH+DPDCH)/DPCCH power ratio etc. 

b. All grants are deterministic

c. Grant sent on the shared channel are supported.  Grants can be valid for one UE, for a group of UEs sharing a common QoS attribute, or for all UEs.  These grants are absolute and can have an associated duration.

d. Scheduling grants can be sent once per TTI or at a slower rate.

e. A shared channel is used to transmit the absolute scheduling grants.

f. The absolute scheduling grant contains at least the identity of the UE (except if sent all UEs)(or group of UEs) for which the grant is intended and the maximum resources the UE(s) may use.
g. Relative grants (updates) are supported as a complement to absolute grants.  Dedicated resources are used to transmit relative grants to each UE. This is on the same channel as the ACK/NACK.
h. The relative grant consists of a TBD bits.
i. How UE combines absolute and relative grants is FFS.  
j. Soft handover(SHO) is FFS.  Some information from all cells from E-DCH active set have to be taken into account. But What?
k. Retransmissions handling vs. scheduler grants is FFS. 
Overview of the proposals

As is well known two fundamental approaches exist in scheduling UE transmissions for the E-DCH – (1) Node B controlled rate scheduling, where all uplink transmissions can randomly occur in parallel with the selected rates restricted to keep the total noise rise at the Node B at an acceptable level, and (2) Node B controlled time and rate scheduling, where only a subset of UEs that have traffic to send are selected to transmit over a given time interval also with selected rates restricted to meet noise rise requirements.

There are two categories under Node B controlled rate scheduling, a) common rate control and b) dedicated rate control.  Common rate control is based on Node-B sending control information over a common channel to all UEs or to a group of UEs while Dedicated rate control is based on Node-B sending a dedicated control information over a dedicated channel to each UE in the cell.  The following tables capture important scheduling features supported by some of the companies.  (?) indicates that it is not clear from the document whether this feature is supported or not.

	Attributes
	Ericsson
	Motorola
	NTT

	Tdoc#
	R1-040959/040960
	R1-040907/040908
	R1-040963/040964

	Time +Rate
	Yes
	Yes
	Yes

	Rate only using Common Rate control
	?
	Yes using fast and slow interference control
	Yes

	Rate only using Dedicated Rate Control
	Yes
	No
	No

	Relative Grant
	Supported
	Fast Interference Control
	Yes

	Hardware resource control for Rate Control
	Supported by broadcasting busy/non busy signal
	Use of Busy bit
	Autonomous Rate Ramping

	Absolute Grant
	Supported
	Yes for time and rate scheduling
	Yes for time and rate scheduling

	SHO Support
	Yes.  Single cell is responsible for the absolute grants
	Yes. Single cell is responsible for the absolute grants
	?


	Attributes
	Panasonic
	Nokia
	Samsung
	Qcom

	Tdoc#
	R1-041009
	R1-040978
	R1-040851
	R1-040900

	Time +Rate
	?
	No
	No
	Yes

	Rate only using Common Rate control
	Yes using absolute and relative ROT control
	No
	?
	Yes. 

	Rate only using Dedicated Rate Control
	
	Yes using stepwise method
	Yes. Relative grant is sent
	Yes

	Relative Grant
	Relative ROT
	Yes
	Yes
	?

	Hardware resource control for Rate Control
	?
	Possibly
	?
	Common control is employed in terms of busy bit and used to signal cell overload to UEs controlled/served by neighbouring cells

	Absolute Grant
	?
	?
	Yes. Sent on a common resource
	Yes

	SHO Support
	Yes. TFC Selection Method
	?
	Yes. Single cell is responsible for the absolute grants
	Yes. Single cell is responsible for the absolute grants
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