
3GPP TSG-RAN WG2 Meeting #73bis
Tdoc R2-111997
Shanghai, China, 11th - 15th April, 2011
Agenda Item:
8
Source: 
Intel Corporation
Title:
Handling of Scheduling Information in E-TFC selection procedure for Enhanced Uplink in CELL_FACH state and Idle Mode
Document for:
Information and discussion
1.
Introduction

For CCCH/DCCH/DTCH transmissions the implicit release of common E-DCH resources by transmitting empty buffer status report in SI was agreed. According to the agreed implicit resource release mechanism the UE can release its common E-DCH resource after notifying the NodeB about its empty buffer status in SI on MAC-i PDU and having received an HARQ-ACK for that MAC-i PDU. For DCCH/DTCH the trigger for an implicit release of the E-DCH resources and the way how empty buffer status report in SI shall be transmitted depends on the inactivity timer “E-DCH transmission continuation back off period” configured by network.
The empty buffer status reporting in SI according to the implicit resource release mechanism is described in MAC specification in subclause 11.8.1.6 [1]. Nonetheless, we think that in the current description some normative text regarding the transmission of empty buffer status report in SI for DTCH/DCCH transmission in CELL_FACH state with E-DCH transmission continuation back off period set to "infinity" and "zero" is missing. According to our understanding for both cases the transmission of empty buffer status report in SI with the MAC-i PDU carrying the last data can not be ensured although triggered. This is in contrast to what is currently specified in MAC specification, subclause 11.8.1.4 [1]:

The Scheduling Information is always sent when triggered.

The reason for this different behaviour is originated from the fact that empty buffer status in SI is triggered at the end of the E-TFC selection procedure.
In the CR proposal to MAC specification in [2] it is proposed to update and to add missing normative text in subclause 11.8.1.6 regarding the transmission of empty buffer status report in SI for DTCH/DCCH transmissions in CELL_FACH state with E-DCH transmission continuation back off period set to "infinity" and "zero". As background information for the CR this contribution provides some background information for the handling of triggered SI in the E-TFC selection procedure.
2.
E-TFC selection procedure for common E-DCH in CELL_FACH state and Idle Mode
The E-TFC selection procedure for E-DCH in CELL_DCH, CELL_FACH and Idle Mode is described in MAC specification in subclause 11.8.1.4 [1]. The E-TFC selection procedure consists of two processes: the E-TFC restriction process and E-TFC selection process.
· E-TFC restriction: 
· Is started at every TTI boundary for which a new transmission is requested by the HARQ entity.

· UE determines the state of each E-TFC (i.e. either “supported” or “blocked”) of the configured E-TFCI table for every MAC-d flow based on its required transmit power versus the maximum UE transmit power. Further, E-TFCs which require channelisation codes which are not allowed by the value given by the IE “Maximum channelisation codes” in IE “E-DPDCH info” (10.3.6.99) (signaled in IE “Common E-DCH system info” (10.3.6.9a) in [3]) or are not supported by the UE capability are set as blocked. 

· E-TFC selection:
· In this subsequent process UE considers only the E-TFCs that are in supported state and determines an appropriate E-TFC and data allocation according to the specified rules (maximising the transmission of higher priority data, available serving grant value etc.). Once an appropriate E-TFC and data allocation are found the corresponding MAC-i PDU is generared and provided to the HARQ entity for transmission.
In the current E-TFC selection procedure the triggering and transmission of SI is specified as follows:
Subclause 11.8.16: The triggering of an SI is indicated to the E-TFC selection function at the first new transmission opportunity.
Subclause 11.8.1.4: The Scheduling Information is always sent when triggered.
That means UE does know already at the start of the E-TFC selection process whether an SI is triggered or not, and selects an appropriate E-TFC to ensure the transmission of a triggered SI. This behaviour applies for the triggers defined in subclause 11.8.1.6.1 and 11.8.1.6.2 [1] such as
· If the Serving_Grant has the value "Zero_Grant" or all processes are deactivated, and the TEBS becomes larger than zero;

· If the Serving_Grant has the value "Zero_Grant" or all processes are deactivated, and data with higher priority than the data already in the transmission buffer arrives;

· Periodic SI triggering according to timer T_SING and T_SIG.
For the implicit resource release for CCCH/DCCH/DTCH transmissions the situation is different as empty buffer status report in SI can only be triggered at the end of the E-TFC selection process, i.e. when MAC-i PDU is generated according to the selected E-TFC and data allocation, so that TEBS becomes zero. Thus, empty buffer status report in SI can only be concatenated into the generared MAC-i PDU if sufficient space is left in the MAC-i PDU. An option would be to include the SI in the MAC-i PDU in any case, but this could only happen at the expense of the payload that needs to be sent then in the next TTI. But in this case the TEBS would not be zero, so the trigger to send SI with TEBS=0 would not be valid. As result, the following applies for the trigger of empty buffer status report in SI:
The transmission of empty buffer status report in SI with the MAC-i PDU carrying the last data can not be ensured although triggered and depends on the available serving grant.
The above understanding has been already captured by the following in subclause 11.2.2A and 11.8.1.6:

Subclause 11.2.2A: If the "E-DCH transmission continuation back off" value is set to "0", then the SI shall be transmitted with the MAC-i PDU carrying the last DCCH/DTCH data, given the serving grant is sufficient to carry the SI in the same MAC-i PDU together with the remaining DCCH/DTCH data. Otherwise, the empty buffer status report is transmitted separately with the next MAC-i PDU.

Subclause 11.8.1.6: For FDD and for CCCH transmission in CELL_FACH state and Idle mode, the transmission of Scheduling Information shall only be triggered when TEBS becomes zero and the MAC-i PDU containing the last data is being transmitted.  The SI is transmitted with the MAC-i PDU carrying the last data, given the serving grant is sufficient to carry the SI with the last remaining data.  Otherwise, the empty buffer status report is transmitted separately with the next MAC-i PDU. 
3.
Summary
In this contribution some background information for the handling of triggered SI in the E-TFC selection procedure has been provided as background information for the CR proposal to MAC specification in [2]. 
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