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1 Introduction

A synchronized UE that requires UL resources and does not have a valid UL grant will have the opportunity to send a Scheduling Request (SR), to indicate the need of UL resources to the eNb. In RAN1#47bis in Sorrento it was agreed that a dedicated SR channel will be available. Scheduling request has not been up for discussion in RAN2 since RAN1 made this decision. Hence the current status, and the assumption made throughout this document, is that a UE in a state of UL synchronization can send SRs on a dedicated resource if it is assigned such, and as a backup solution the UE depend on the Random Access Channel (RACH), mainly intended to be used by non-synchronized UEs. This contribution discusses some aspects of the dedicated SR channel, including its close relation to the RACH procedure and the UL synchronization in general. Further, this contribution includes some discussion on how the SR channel can be assigned and revoked, and this discussion is extended to consider PUCCH resource allocation in general. The baseline method proposed is to perform assignments and revocation on the PUCCH using RRC signalling.
2 Scheduling request with a dedicated SR channel

To inform the UL scheduler of the UE’s momentary traffic demands the standard will support a dedicated scheduling request channel for synchronized UEs. The dedicated SR channel will be available with some periodicity. The scheduler monitors the users´ traffic demands and assigns resources accordingly. The scheduler informs the users of the scheduling decision by transmitting resource grants. A more detailed description of the triggering of SR messages and grants is provided in [1].

[image: image1]
Figure 1: Basic uplink dynamic scheduling procedure.
3 Dedicated SR in relation to synchronization

Depending on the synchronization state of the UE the method of aquiring UL transmission resources from the scheduler will differ. With a dedicated SR channel complemented by a non-synchronous RACH the alternatives are:

· UE is non-synchronized in UL and has no option but to use the RACH. A dedicated SR channel serves no purpose in this situation.

· UE is synchronized in UL and has a dedicated SR channel assigned. The UE uses the dedicated SR channel to indicate its need of UL resource.

· UE is synchronized and has no dedicated SR channel assigned. The UE uses the RACH to indicate its need of UL resources.
Clearly, there is no reason for a UE to be assigned a dedicated SR channel when it is in a non-synchronized state. Therefore, it seems reasonable that a message from the eNB or a rule in the UE that declares the uplink out of sync, also implies that the dedicated SR channel of that UE, if it is assigned one, is automatically revoked; i.e., without explicit signalling.

At first sight, the opposite relation would seem to also hold; i.e., that there would be no reason for UE to be uplink synchronised without having a SR channel since RACH access would anyway restore uplink synchronisation. This is, however, not quite the case. An uplink synchronised UE is, in fact, perfectly capable of receiving DL data without issuing SRs. By means of polling the UE with a ‘blind’ grant, also UL transmissions can be allowed without going through the RACH procedure. Since a UE can benefit from being synchronized also without a dedicated SR channel, the scheduler should have the opportunity to revoke the dedicated SR channel of a UE, still allowing the same UE to remain synchronized. Further, the scheduler should be able to choose not to assign a dedicated SR channel to a UE that has aquired synchronization. This allows for more efficient use of the SR resources than always associating synchronized uplink with availability of a SR channel. The benefits are particularly visible when services involve mostly DL traffic and/or an intelligent scheduler can exploit the pattern of the DL traffic to allocate grants to UEs expected to need UL resources. One example is reception of single-cell MBMS transmissions.
Following this reasoning, it seems appropriate that the eNB is responsible for assigning and revoking the dedicated SR channels to the UEs. The procedure should be considered independent from the synchronization state, implying that the SR resource can be assigned and revoked when the UE is synchronized. However, as soon as the UE is no longer synchronized, the dedicated SR channel should automatically be revoked.

4 Assignment and revocation of SR resources on PUCCH
The SR assignment message contains information on what resource to use for the SR transmission. This includes the periodicity, potential frequency hopping pattern and the physical resource in time/ frequency/ code. It is proposed that the baseline methodology of assigning the SR channels is by RRC signalling. 

The revokation message indicates that a certain SR channel is no longer valid. This message should be reliable and it is proposed that the baseline methodology of revoking the SR channels is by RRC signalling.
To enable dynamic assignments and revocations of the SR resources on the PUCCH, and to reduce the amount of RRC signalling, it might be room for optimizations using MAC control as a complement to the baseline RRC signalling. A problem with MAC control is that the reliability is lower, which could cause an issue if this is used for revoking the SR resources.  Consider the case when a revocation message to UE 1 is not received, and that this resource is reallocated to UE 2. Then there is risk of contention on this particular resource. However, a timer solution could solve this problem, and it is proposed that using MAC control for optimization of the SR channel assignment and revokation is FFS.
Besides SR transmissions, the PUCCH will include CQI reporting and ACK/NACK signalling. For CQI reporting it is in [2] proposed that resources are to be revoked with explicit signalling, implying that assignment as well as revocation messages are needed to control the CQI resources on the PUCCH. Since it is important that these messages are reliable, and to have an aligned signalling scheme for the PUCCH resource allocation, it seems reasonable that the same mechanism is used for CQI as for SR resources. Therefore it is proposed that RRC signalling is used to assign and revoke also the CQI resources on the PUCCH. As ACK/NACK resources are not assigned explicitly, no specific control singnalling for assigning and revoking these resources is needed.
5 Conclusion

Assigning and revoking the dedicated SR channel has been discussed. The conclusion is that assigning an SR channel is up to the eNB as long as the UE is synchronized. This implies that the eNB can choose when to send an assignment message to the UE as well as if and when to revoke the same channel. A dedicated SR channel can not be assigned when the UE is non-synchronized and should be automatically revoked if the UE looses synchronization.
It is proposed that the baseline mechanism to assign and revoke PUCCH resources in general, and SR resources in particular, is by RRC signalling. The need for optimizations through MAC control should be investigated further.
6 Proposal

· PUCCH resources for SR (and CQI reporting) are assigned and revoked through RRC signalling. 

· A dedicated SR channel is not automatically assigned to a UE aquiring synchronization through the RACH.

· The dedicated SR resource is automatically revoked when the UE is no longer synchronized.
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