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1 Introduction

Two types of scheduling scenarios have been captured in TR 25.896 so far.

1. A Rate control mode, wherein the Node-B sends up/down adjustments to each UE, thereby restricting its TFCS.

2. A Scheduled mode, wherein the Node-B sends an explicit grant or TFCS indicator to the scheduled UE. The indicator explicitly states the maximum rate or power level the UE is allowed to transmit.
In this document, we analyze both mechanisms further and propose additional text for the TR.
2 Rate Control Mode
In a rate control mode, each UE obeys the rate pointer from the serving cell/s and increases or reduces its allowed maximum rate accordingly. In SHO, if the UE has multiple serving cells, it is expected to be either aggressive and use an “OR of UPs” approach, conservative and use an “OR of DOWNs” approach, or a combination of both.
We make the following observations with a RC mode.
1. A RC command has to be sent by the serving cell/s to every UE.

a. Since a large number of RC commands have to be sent by the serving cell/s, the downlink overhead can be quite significant.

2. One way to rectify the problem is to send only 1-2 bits or “point” towards a rate increase or decrease.

a. These bits are not protected by CRC (otherwise the overhead is significant again).

b. A bit error leads to UE transmitting at a rate higher or lower than what the Node-B scheduler anticipates. This could lead to RoT variations.
3. An inactive UE is typically allowed to start transmitting at low rates once data appears in its buffer.

a. Otherwise, a newly active UE contributes to a sudden increase in RoT.
b. This also implies that the “ramp up” can take a significant fraction of the transmission duration, depending upon how much and how frequently data appears in a UE’s buffer.

3 Scheduled Mode
In a scheduled mode, each scheduled UE obeys the rate grant from the serving cell/s and transmits at or below the allowed maximum rate accordingly. In SHO, if the UE has multiple serving cells, it is expected to be either aggressive and use an “OR of UPs” approach, conservative and use an “OR of DOWNs” approach, or a combination of both.

We make the following observations with a scheduled mode.
1. A Rate Grant command has to be sent by the serving cell/s to every scheduled UE.

a. Not all UE’s are typically expected to be granted at the same time.

b. The number of grant channels could be small.

2. This allows the serving cell/s to protect the Rate grant command with a CRC.
a. A UE that successfully decodes the Rate grant is mandated to transmit at a rate equal to or lower than the granted rate.

b. This allows the Node-B to have a tighter control over RoT.

3. An inactive UE typically sends a rate request once data appears in its buffer.

a. Depending on the Node-B scheduler, a newly active UE could be permitted to transmit at a high rate at the next available scheduling period.
b. This also implies that the rate “ramp up” can be substantially reduced.
3 Conclusions

In this document, we compared two different scheduling mechanisms. It was noted that in a strict rate control scheme:

1. The rate control bit needs to be reliable for RoT stability

2. The “ramp-up” time for an idle UE needs to be carefully investigated

It was also noted that a strict scheduled mode doesn’t suffer from these drawbacks.









