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1. Introduction
In RAN2#46 meeting, necessity of time duration was discussed but no agreement was reached.

In this document, we try to clarify the advantages of using time duration.

2. Discussion 

In the document [1] submitted in RAN1#40, RAN2#46, it is proposed to introduce time duration and it shows the method how to use finite and infinity time duration. It is also mentioned that both finite and infinity have suitable working situation, respectively. On the other hand, a concern was raised regarding the usage of time duration [2].

Here, we extract questions of introducing time duration described in [2] and try to study each aspect as Q & A basis.

2.1 Benefits of time duration used as a part of AG (Answer to “it is not clear why this is needed”)

Here, it is shown the benefits of using time duration. One of the benefits is obtained when there are many UEs in the cell. In such a case, it is not preferable to keep UEs waiting from delay point of view, and it is better to allocate a short time to each UE in round robin basis. An example shown in Figure 1 shows that 2 UEs are allocated simultaneously and all 8 UEs are allocated the radio resource by changing allocated UE in short period. If the long period is allocated to a certain UE, the waiting time of the other UEs would be longer, then there is a possibility not to meet permissible time of delay. Allocating of a short period itself is also possible by not using time duration. That is to use AG command with assigning channel resource (corresponding to “start”) and AG command with de-assigning channel resource (corresponding to “stop”), but there is a difference regarding signalling loads.
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Figure 1 Usage of time duration (Finite duration)
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Figure 2 Explicit and implicit time duration
The difference between two schemes is shown in figure 2. With time duration allocation, UE knows allocated period beforehand, then it is possible to signal only one AG per duration, however without time duration allocation, i.e. in case using a AG which includes start and a AG which includes stop, twice AG signalling is needed to define one time duration. This difference shall be critical especially when providing a short period as described above. 

(It is said that it is effective to use time duration when bursty IP service as Web browsing.)

Benefit 1: Time Duration can reduce the signalling overhead.

Further benefit of using time duration is that it ensures to stop UE transmission when time duration expires regardless of signalling error of AG.

It is required for Node B to very high transmission power in order to ensure low error probability to all the UEs of group allocation, but it is not realistic. Considering the reasonable transmission power at Node B, there will be many UEs which confront AG reception error. It is because of the difficulty of dedicated power control. In this situation, if without-duration method is employed, AG which includes stop is erroneous, then UE continue transmitting. Thus it causes increase of uplink interference. On the other hand, if with- duration method is employed, UE transmission can be completed automatically without using STOP command, then incorrect behaviour caused by AG reception error can be avoided. Thus increase of uplink interference is avoided.

Benefit 2: Increase of uplink interference is avoided by with-time duration. 

Furthermore, if without-duration method employed, since STOP command has to be transmitted, sending AG command for allocating new UE (or group) delays 1TTI. Thus it causes inefficient resource allocation. On the other hand if with-duration method is employed, since Node B knows the timing for expiration beforehand, AG command for allocating new UE (group) can be transmitted immediately.

Benefit 3: Time Duration accelerate effective radio resource allocation. 

2.2. UE behaviour of time duration (Answer to “it is not clear how it would work in practice”)

We assume to use finite value and infinity indicated by time duration indicator as described below.

· Two kinds of time duration are defined, finite value and infinity.

· Finite value is decided at the Node-B and signalled to the UE as E-AGCH configuration.

· 1bit on E-AGCH indicates which duration is used for the corresponding grant, finite value or infinity.

The finite value is chosen based on the traffic type, the number of E-DCH users in a cell, etc. We can’t now say which value is best. However, relatively small value is better when we consider the benefits discussed in previous section.

2.3. Interaction with RG (Answer to “How is RG signalling taken into account?”)

Since time duration is a grant transmitted as an AG, RGs which transmitted subsequently is applied as the same mechanism as without-time duration method. I.e. the UE obeys RG within a given duration. Then UE ignores RGs (if any) after expiration of the duration.

2.4. UE behaviour when time duration expiration (Answer to “Once the grant has expired, what should the UE do?”)

When time duration expires, UE cannot transmit the data with scheduled TFC until then, but can transmit using non-scheduled TFC. Then once time duration expires, UE can transmit implicitly re-allocation request to Node B through scheduling information.

2.5. Complexity (Answer to “Complexity”)

In UE side, only a timer is needed to check the expiration of time duration.

In Node B side, 2 entities are needed. One is a timer to check the duration and another is an additional scheduling processing which judges using finite or infinity for the time duration.

However this complexity increase can be said only a little.

3. Conclusion
In this document, benefits of introducing time duration are clarified.

In spite of small additional complexity increase, it can reduce the signalling overhead, and it can avoid increase of uplink interference and it can allocate effective resource. Therefore we propose to employ time duration in the specification.
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