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Introduction

Section 7.1 of TR 25.896 v1.0.2 lists most of the scheduling strategies and the associated signaling needs. In this document, we highlight a few issues and a scheduling strategy that we believe is not covered in the TR.

In section 2, we generalize the scheduling problem and outline all possible solutions. Further, we list the associated signaling needs of each solution. In section 3, we propose to add relevant text to the TR.
Scheduling options

Scheduling strategies entail various aspects for which there are a number of options. The following list covers a number of these aspects and associated options: 

1. Strict scheduling vs. Tx rate control

a. Node-B controlled rate scheduling

i. Addition/Deletion to UE E-TFCS by signaling “Up/down” commands

ii. Covered in section 7.1.1

b. Node-B controlled time and rate scheduling

i. Reconfiguration of UE E-TFCS by signaling E-TFC indicator

ii. Covered in section 7.1.2

2. Intended target of DL signaling message

a. UE specific

i. Covered in sections 7.1.1, 7.1.2 and 7.1.3

b. Cell specific

i. Covered in section 7.1.3

3. Interpretation of E-TFCS change

a. Deterministic

i. When a cell/UE specific E-TFCS reconfiguration or addition/deletion command is received, the UE deterministically adjusts its E-TFCS.

ii. Covered in sections 7.1.1 and 7.1.2

b. Probabilistic

i. When a cell/UE specific E-TFCS reconfiguration or addition/deletion command is received, the UE probabilistically adjusts its E-TFCS.

· The associated probabilities are a function of E-TFC. 

· The larger the data rate (“higher” E-TFC), smaller/larger the transition probability to a higher/lower data rate.

ii. Partially covered in section 7.1.3. There is no mention of E-TFC transition probabilities. The persistence parameter can be different for each UE, but is not a function of data rate.

4. Valid duration of E-TFCS change

a. Applicable to Node-B controlled time and rate controlled mode

b. Per HARQ instance or per radio frame or some other duration

c. Covered in section 7.1.2

Text proposal (new text)

7.1.5

Probabilistic Rate Scheduling by Node-B

In a rate scheduling mode, Node-B controls the UE TFCS for E-DCH by addition and deletion of TFC to and from the TFCS.  

With probabilistic rate scheduling the Node-B can further exert a probabilistic control over each UE’s TFCS for E-DCH in the following way. The Node-B signals a set of transition probabilities for the E-DCH TFCS. This set of probabilities is semi-static and if needed, could be updated on a periodic basis. This set is typically cell specific.

Assuming that the TFCs in the TFCS are ordered in terms of increasing transmit power requirement. For each TFC in the TFCS, two transition probabilities are defined, that is one valid for an “up” or addition command, and one valid for a “down” or deletion command. Let these be denoted by:
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Let the current maximum TFC in the allowed TFCS for E-DCH be indexed by j.

· When an addition command is received, the UE adds the TFC indexed by j+1 with probability 
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to the allowed TFCS for E-DCH

· When a deletion command is received, the UE deletes the TFC indexed by j with probability 
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 to the allowed TFCS for E-DCH

As an example, let’s assume M TFCs in the TFCS. Let’s further assume that the transition probabilities satisfy the following properties.
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Such a scheme ensures that with a cell specific addition or deletion command, each UE is less likely increasing its transmission rate when already controlled to transmit at higher rates, and more likely to ramp-up when currently controlled to transmit at lower rates. The use of a cell specific command involves less DL signalling overhead than a UE specific command.

In a scenario where the addition and deletion commands are UE specific, this scheme becomes a superset of the Node-B controlled rate scheduling algorithm. Both algorithms are identical if the transition probabilities additionally satisfy the following properties.
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7.5.1.1
Issues Requiring Further Studying

It is FFS to evaluate how this scheme works for a UE in SHO and with multiple serving cells. One possibility is for the UE to choose the most conservative command (OR of DOWNs) from all cells and probabilistically increase or reduce the E-TFCS size. If the set of transition probabilities across different cells is different, one possibility is for the UE to choose the smallest UP probability if an addition command is received, and choose the largest DOWN probability if a deletion command is received.
7.5.1.2
Signalling to Support Probabilistic Rate Scheduling by Node-B

7.5.1.2.1
L1 Signalling

The set of transition probabilities Ψ needs to be signalled on the DL from Node-B to each UE. This set could be cell specific or UE specific.
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