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Introduction

At the RAN2#54 meeting, the scheme in [1] that one CCTrCH of E-DCH type per UE and sharing the physical resource was agreed. In this document, we will further discuss the sharing method between scheduled and non-scheduled transmission
Discussion
According to TR30.302[2], to the scheduled transmission, the NodeB controls the physical resource based on uplink and downlink control together with a set of rules on how the UE shall behave. UE shall be permitted to send the E-DCH data when it received the grant from Node B. 

Non-scheduled transmission is configured by the SRNC, the UE uses the fixed physical resource and is allowed to send E-DCH data at any time, up to a configured resource. Non-scheduled transmission is for the service which needs minimized signalling overhead and scheduling delay.
In order to maximize resource utilization in LCR TDD, it is proposed to have a resource sharing scheme between scheduled and non-scheduled transmissions. As proposed in [3], if a UE has both non-scheduled and scheduled resources in a TTI, the UE may combine all the non-scheduled and the scheduled resources (including the timeslots, E-PUCH codes, power etc.) as a whole to transmit either the non-scheduled or the scheduled traffic. We have the following problems to the proposal:
1. Power control problem
[1] introduces a generic power control scheme on E-PUCH, and in terms of RoT management at Node B side, combined scheduled and non-scheduled transmission messes the transmission power particularly when different kind of code resource resides on same time slot. RoT management is largely caused by the assumption that one common base power for scheduled and non-scheduled E-PUCH. Given that an additional power headroom on combined scheduled and non-scheduled E-PUCH is applied, the total user throughput is accordingly decreased in that TTI.
2. Non-scheduled service is sensitive to delay. E-TFC selection is based on timeslot and code. If non-scheduled service can use scheduled physical resource, it means that the non-scheduled transmission data TB size in a TTI may exceed the capability assigned in advance. When NACK is detected to the combined data and no scheduled resource at next TTI, the data will not be retransmitted, until next scheduled duration the data may be sent again. It can not satisfy the QoS requirement of non-scheduled service.
3. The simulation result in [3] shows that if the UE transmits two codes inside a timeslot with 16QAM modulation, the PAPR performance have to degrade about 1.5dB. So the combination is not good to two codes in one timeslot. And the TB size which is coded by QPSK modulation with two codes in one timeslot might not be bigger than coded by 16QAM modulation with one code in one timeslot.
Scheme: Scheduled transmission can use non-scheduled resource

According to this scheme, scheduled transmission can use non-scheduled resource. When only non-scheduled grant is active to a UE and no non-scheduled data should be sent in a TTI, if there is scheduled data to transmit, the scheduled transmission can use non-scheduled resource. This scheme is only to utilize adequately the non-scheduled physical channel, and it does not change the mapping relationship with the timeslot, code and power, it can avoid the power control problem.
According to TR30.302[2], the non-scheduled transmission has separate HARQ processes from the scheduled transmission. So the scheduled HARQ processes can utilize non-scheduled physical resource. The E-TFC selection is based on non-scheduled grant. Please refer to the following figure.


Proposal
This scheme utilizes the idle non-scheduled resource and has a clear relationship between scheduled and non-scheduled service. We would like to request RAN2 review and agree this proposal.
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