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1 Introduction

This document presents our view on the principles of uplink resource assignment scheme for UEs in RRC_CONNECTED state. This document focuses on the resource allocation scheme for non-voice services (i.e. for short lived dynamic resource allocation). Resource allocation scheme for voice service is discussed in [1].
2 Resource allocation scheme for non-voice service
For efficient short lived dynamic resource allocation in the UL, UEs are required to send buffer status reports to the eNB, who then in turn allocates appropriate UL-SCH resources to the UE. Section 2.2 addresses the buffer status reporting procedure and section 2.3 addresses the UL resource granting scheme.

2.1 Buffer status reporting procedure
Within the RRC_CONNECTED state, there could be two types of UEs: (1) UEs who posses UL synchronization and (2) UEs who do not possess UL synchronization. Sections 2.1 and 2.2 address the former and latter cases respectively.
2.1.1 UE has UL synchronization
Within RRC_CONNECTED state UEs who posses UL synchronization, there could be two types of UEs: (1) UEs who already have UL-SCH resources granted and (2) UEs who do not have any UL-SCH resources grant. Sections 2.1.1.1 and 2.1.1.2 address the former and latter cases respectively.

2.1.1.1 UE already has UL-SCH resources granted
When the UE needs to transmit a buffer status report and it already has UL-SCH resources granted, the UE should transmit the buffer status report immediately over the already granted UL-SCH resources via MAC signalling (i.e. MAC control PDU). This is equivalent to the buffer status reporting in EUL, and should not be controversial.
2.1.1.2 UE does not have any UL-SCH resources granted
1-step vs 2-step buffer status reporting procedure
When the UE needs to transmit data in the UL but does not have any UL-SCH resources granted, a 1-step and a 2-step buffer status reporting procedure can be thought of: The two approaches are explained below.

In the 1-step buffer status reporting alternative, the buffer status report is transmitted immediately. The 1-step approach is beneficial in achieving short latency. On the other hand, there are concerns with the overhead in the 1-step approach. In the 1-step approach, buffer status report can be transmitted either using a UE dedicated buffer status reporting resource or by a synch RACH. Allocating dedicated resources to each UE for buffer status reporting is costly considering that the buffer status report size for LTE will be equivalent to or higher than that of EUL. With the synch RACH approach, enough synch RACH resources must be allocated to reduce the collision probability and would become costly depending on the system load.
In the 2-step buffer status reporting alternative, UE first transmits a “scheduling request” to the eNB. In response to the “scheduling request” the eNB allocates at least the UL-SCH resources required for the buffer status report to the UE. Then, the UE transmits the buffer status report using the granted UL-SCH resource. In this 2-step approach, UL data transmission can be delayed by the “scheduling request” – UL-SCH grant cycle compared to the 1-step approach. However, it should be noted that this is not the case if eNB allocates enough UL-SCH resources which allows parallel transmission of buffer status report and UL data in response to the “scheduling request”. On the other hand, the overhead related to buffer status reporting in the 1-step resource request procedure is alleviated with the 2-step buffer status reporting approach.
Conclusion: The 2-step buffer status reporting procedure is preferred to reduce overhead.
“Scheduling request” channel for the 2-step buffer status reporting procedure
Scheduling request can be transmitted either using a UE dedicated resource for scheduling request or synch RACH. A preliminary comparison of the total amount of the required radio resources between dedicated resources and synch RACH is shown in [2]. It is concluded that:

“the schedule based (dedicated) channel should be used for scheduling request transmission in the active mode, since the schedule based channel is effective in reducing the amount of required radio resources compared to the contention based channel for most of the important range of the scheduling request occurrence ratio such as less than every 10 sec”.
It may be possible to reduce the required radio resources for synch RACH by employing code multiplexing with user specific code or some other means. However, there are concerns for the increase of the hardware resources and complexity as numerous VoIP users should be supported in LTE. In addition to this, necessity of the CRC protection for the synch RACH approach may need to be considered. The applicability of such approaches needs to be evaluated carefully from RAN1 view point.
Conclusion: Assigning a UE dedicated resource for the “scheduling request” is preferred to reduce overhead.
2.1.2 UE does not have UL synchronization
In the case where UL synchronization between a UE and the network has been lost during the low activity (MAC-dormant) period, a non-synchronized random access burst including a purpose ID of “UL resource request” should be transmitted to resume uplink transmission followed by a notification of the timing advance and a resource grant of UL-SCH in the downlink. The buffer status report is transmitted over the granted UL-SCH resource.
2.2 Uplink resource grant and transport format selection

As the result of the RAN2 Ad-hoc meeting in Cannes, it was concluded that per UE assignment (for one allocation type), i.e. no per resource bearer allocation, is a base line for the resource grant scheme. It is currently FFS if TFC selection is allowed for UE or not. In our view, uplink transport block size selection by the eNB may be beneficial since uplink L1/L2 control channel overhead can be reduced (i.e. TB size does not have to be indicated by the UE). Moreover, the reliability of the downlink L1/L2 control channel is in general higher than that in the uplink L1/L2 control channel. However, UE TFC selection must be performed. This means that multiple radio bearers will be multiplexed by Mux3, and PDU size of each radio bearer will be notified in the MAC header.
3 Proposal

Our preferred solutions regarding fixed/dynamic UL resource allocation is summarized as follows:

Buffer status reporting
· Buffer status report is always transmitted using the UL-SCH

· When the UE has UL synch but does not have any UL-SCH resources granted, it should transmit a “scheduling request” to request an UL-SCH grant to transmit the buffer status report. UE dedicated resources should be assigned to allow transmission of the “scheduling request”
· When the UE does not have UL synch, it should transmit a non-synchronized access burst to request an UL-SCH grant to transmit the buffer status report. Purpose ID of non-synch access burst should indicate “resource request”.

UL-SCH resource grant and UE TFC selection
· UL-SCH resource grant from the eNB should indicate the TB size the UE should use

· The UE should perform TFC selection within the indicated TB size

We propose to discuss the issue and to share a common view within the RAN2 working group.
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