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1. Introduction
During RAN1 – RAN2 joint session in RAN2#45 meeting, we had a conclusion on scheduling aspect, i.e. “absolute grant can have an associated duration.” We have separate papers relating the time duration definition [1][2]. If UE can use serving grant and time duration simultaneously, there is a room for improvement, especially in the case common absolute grant is used. In this contribution, details of this aspect are discussed.

2. Discussion 

As described in [3], E-AGCH is used to signal “absolute grant”, which is possible to use common for UEs. 

If common E-AGCH used, downlink signaling load may be light, and Node B operation may be simple, however Node B may grant an excessive grant of power offset for the most of UEs.

Autonomous ramping scheme is introduced to cope with this effect, however there is a room for improvement if UE can use time duration and serving grant simultaneously.

2 possible UE behaviour are shown.

One is “UE transmission control transmission rate using only serving grant” (option 1), the other is “UE transmission control transmission rate using both serving grant and time duration” (option 2).

Option.1: UE transmission rate control decision only by serving grant
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Figure 1 Transmission only by serving grant

In figure 1, serving grant is UE’s serving grant using received absolute/relative grants from Node B, and time duration is using received time duration from Node B.

It is assumed the amount of serving grant and time duration is significantly large compared to the amount of UE’s transmission data. It is also assumed E-TFC selection and retransmissions are not considered because of simplicity.

In option 1, E-DCH transmission rate is controlled only by serving grant and UE uses time duration only for the period of the transmission.

Therefore, UE completes its transmission data in short period (2TTI in Fig.1). However if the other UEs also try to transmit using serving grant, a probability that UEs transmission collision may increase, consequently uplink noise rise may increase. 

Option.2: UE transmission rate control by both serving grant and time duration
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Figure 2 Transmission by both serving grant and time duration

Assumption of serving grant, time duration and the amount of UE’s transmission data are same as Figure 2. 

It is also assumed E-TFC selection and retransmissions are not considered because of simplicity.

In option 2, UE controls E-DCH transmission rate by both serving grant and time duration.

In case excessive value grant is signalled, UE’s transmission buffer isn’t critical, so UE can reduce serving grant to –D [dB] (some predetermined value) in the cost of a certain transmission delay.

Therefore, UE completes its transmission data in long period (6TTI in Fig.2). If the other UEs also try to transmit using serving grant - D [dB], a probability that UEs transmission collision may increase, but amount of noise rise will not large compared to that of option.1 (RoT aspect is also studied in Sec.2.1). 

How the UE detects its degree of excessiveness of the grant is discussed below.

UE can know the grant is whether  “excessive” or not from the relation between amount of transmit buffer and time duration.
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(1) Grant and Time duration                      (2) UE transmission buffer

Figure 3 Detection of excessive grant

UE compares the amount of grant multiplexed by time duration (Figure3 (1)) and buffer amount (Figure 3 (2)). UE can detect it is in “excessive grant status” if the area is e.g. twice larger than buffer amount.

2.1 Rot margin aspect
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Figure 4 Uplink Noise rise bin

Figure 4 shows uplink Noise rise bin for both options.

There are no differences between thermal noise, other cell interferences, and other channel interference in the cell.

However, average RoT headroom for option 2 is smaller than that of option 2. It is because option 2 can reduce transmission power in the uplink and it can be used for E-DCH. Also it can be used for “non-scheduled transmission”.

Thus option 2 can improve E-DCH capacity.
Equivalently, if RoT margin is allocated fix amount, a probability of noise rise violation of option 2 is smaller than that of option1. Noise rise violation is typically by fast fading (operation of power control).

Thus option 2 has RoT violation robustness.

2.2 Node B operation

“Excessive grant” would be avoided by adequate grouping of UEs and adequate assignment of non-RG/ RG modes. However, this kind of operation limits flexibility of grouping at Node B or RNC.

Thus option 2 has a flexibility of Node B operation.

2.3 UE operation

In option 1, if UE is operated near maximum power level, UE will be operated in down-scaled power (additional scaling) or un-even limitation. In option 2, extra power margin can be obtained, so the risk of down-scaling power or un-even limitation can be avoided. This can avoid uplink erroneous transmission.

Thus option 2 can improve E-DCH capacity.

From the discussion above, option 2 improves E-DCH capacity; has RoT violation robustness; has a flexibility of Node B operation.

Therefore we propose to adopt option 2.

Following is the text proposal to Sec 9.2.1 for [3].

“If amount of UE transmit buffer is small compared to those of grant multiplexed by time duration)”, UE shall reduce additional D [dB] from its serving grant”.

3. Conclusion
Two options are shown when UE is assigned excessive grant. Option 2 improves E-DCH capacity; has RoT violation robustness; has a flexibility of Node B operation.

Therefore we recommend adopting option 2. 

In addition we propose the text described above (in 3) is attached in sec.9.2.1 of  [3].
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