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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.
In the CR proposal to MAC specification in [1] 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. As background information for the CR this contribution provides a recollection of agreements made on implicit resource release and list of open issues to clarify.
2.
Recollection of agreements on implicit release of common E-DCH resources
RAN2#62 (May 2008)
After discussion of [2], [3], [4] the following was agreed:

It is agreed that:
We have a maximum amount of E-DCH allocation time for CCCH messages
(For DCCH/DTCH transmission) We have an Inactivity Timer after which we trigger an implicit release of the E-DCH resources
(For DCCH/DTCH transmission) We agree to alternative 2 (“Transmission of the empty buffer status report after expiry of the offset time (Tb)”) with the start of the timer set to the transmission of the last PDU.

Further, first CR to 25.319 in [5] was agreed capturing above agreements.

RAN2#62bis (June/July 2008)
After discussion of [6] the following was agreed:

Agreements:


=>Proposal 3 is agreed: T4 timer (E-DCH Inactivity Timer) can be disabled. In this case SI=0 would be sent with last PDU.

=>After T4 expiry: If there is still data to be retransmitted, T4 will not be restarted.

=>Proposal 2: T4 is restarted with DL activity.

Proposals 2 and 3 from [6] were as follows:
· Proposal 2: E-DCH Inactivity Timer T4: if not expired the UE shall stop T4 whenever the UE receives DL data or when it gets new data to be transmitted and shall restart it after every DL reception or once it empties its buffer. 

· Proposal 3: Upper and lower boundaries for T4 should allow for the disabling/enabling UEs release behaviour. E.g. Infinite value could disable the implicit release mechanism; while value 0 can force the UE to send the SI in the last PDU transmitted for an implicit release.

RAN2#63 (Aug 2008)

The CRs to 25.319 in [7] and 25.321 in [8] were agreed. The agreed changes to 25.319 and 25.321 are highlighted in blue.
25.319, subclause 16:

Release of the common E-DCH Resource;

-
implicitly by the UE if the collision has not been resolved upon expiry of a timer; 

-
implicitly by the UE after an empty buffer status has been reported as SI to the Node B, and after the last HARQ process has been acknowledged or maximum number of retransmission has been reached; The empty buffer status report is transmitted if buffer remains empty for a network configured period of time, starting with the transmission of the last MAC-i PDU. E.g. if the network configured period of time is set to zero, then the buffer status report is piggybacked with the last MAC-i PDU containing user data.. If the network configured period of time is set to "infinity", implicit resource release is disabled.
-
explicitly by the Node B by sending a release command on the E-AGCH during the collision resolved phase;

-
implicit by the UE when the maximum common E-DCH resource allocation time for CCCH transmission has been reached;

-
during state transition from CELL_FACH to CELL_DCH.

If the UE buffer status remains zero for a network configured period of time set to any value except "infinity", then the empty buffer status report is transmitted. If this network configured period of time is set to "infinity", the UE always sends an empty buffer status report piggybacked with the last MAC-i PDU containing user data. 
25.321, subclause 11.2.2A:
· Implicit release with E-DCH transmission continuation backoff 
Implicit resource release is enabled only if "E-DCH transmission continuation back off" is not set to "infinity". 
If implicit resource release is enabled, then in case of DTCH/DCCH transmission, the timer Tb is set to "E-DCH transmission continuation back off" value, when TEBS is 0 byte and the last generated MAC-i PDU with higher layer data is provided with the PHY-data-REQ primitive to the physical layer for transmission. 
If TEBS <> 0 byte is detected while timer Tb is running, then the timer is stopped and uplink data transmission on the common E-DCH resource continues.
If a MAC-ehs PDU is received while timer Tb is running, then the timer is re-started. 
At expiry of timer Tb the MAC-STATUS-Ind primitive indicates to RLC for each logical channel that no PDUs shall be transferred to MAC. TEBS = 0 byte is reported to the Node B MAC as SI in a MAC-i PDU. If the "E-DCH transmission continuation back off" value is set to "0", then the SI should 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. 
If after the expiry of timer Tb no MAC-i PDU is left in a HARQ process for (re-)transmission, then this triggers a CMAC-STATUS which informs the RRC about end of the Enhanced Uplink for CELL_FACH state and Idle mode.  
25.321, subclause 11.8.1.6:
Scheduling information reports will be triggered differently depending on the value of the variable Serving_Grant after the Serving Grant Update function. The triggering of a report shall be indicated to the E-TFC selection function at the first new transmission opportunity (this process may be delayed in case the HARQ processes are occupied with re-transmissions).
Even if multiple events are triggered by the time a new transmission can take place, only a single scheduling information header will be included in the payload.
In CELL_DCH state, the Scheduling Information shall not be transmitted if the TEBS is zero, even if it was triggered by one of the configured triggering mechanisms. 
For FDD and for CCCH transmission in CELL_FACH state and Idle mode, the transmission of  Scheduling Information shall 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. 
For FDD and for DTCH/DCCH transmission in CELL_FACH state, the transmission of Scheduling Information shall be triggered once, if the TEBS remains zero and no higher layer data remains in MAC to be transmitted for a period given by the E-DCH transmission continuation back off period unequal "infinity". For FDD and for DTCH/DCCH transmission in CELL_FACH state with E-DCH transmission continuation back off period set to "infinity" or "zero", the transmission of  Scheduling Information shall be triggered each time when the TEBS becomes zero and no higher layer data remains in MAC to be transmitted after the transmission of the MAC-i PDU containing the scheduling information with the empty buffer status report. 
If the Scheduling Information needs to be included in the MAC-e or MAC-i PDU according to subclause 9.2.4.2, it shall be transmitted regardless of TEBS status.

The transmission of Scheduling Information can take place on every HARQ process, even on those processes for which transmission is restricted according to RRC or deactivated by absolute grants, i.e. processes on which scheduled and/or non-scheduled transmission can not take place.

The description of the behaviour in the two cases is provided below.
3.
UE behaviour for transmitting empty buffer status report in SI and open issues
Referring to the agreements made and to what has been specified in 25.319 and 25.321 on implicit resource release for DCCH/DTCH as listed in section 2 above, the following UE behavior for triggering and transmitting empty buffer status report in SI depending on the inactivity timer “E-DCH transmission continuation back off period” applies:
A) For DTCH/DCCH with E-DCH transmission continuation back off period set "zero"
· Initial triggering: When TEBS becomes zero and the MAC-i PDU containing the last data is being transmitted.  
· Re-triggering: Each time when the TEBS becomes zero and no higher layer data remains in MAC to be transmitted after the transmission of the MAC-i PDU containing the scheduling information with the empty buffer status report.
· Transmisison of empty buffer status report: 
· In case of initial triggering: 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 SI is transmitted separately with the next MAC-i PDU.
· In case of re-triggering (no HARQ delivery failure): Is transmitted as (standalone) SI in a MAC-i PDU.
->Issue 1: Normative text for transmitting empty buffer status report in case of initial triggering is missing in 25.321, subclause 11.8.1.6 and should be aligned with CCCH transmission.
B) For DTCH/DCCH with E-DCH transmission continuation back off period set larger than zero and unequal to "infinity"
· Initial triggering: When timer Tb expires. Timer Tb is started when TEBS becomes zero and the MAC-i PDU containing the last data is being transmitted.  
· Transmisison of empty buffer status report: Is transmitted as (standalone) SI in a MAC-i PDU.
->Issue 2: Normative text for transmitting (standalone) empty buffer status report is missing in 25.321, subclause 11.8.1.6.
C) For DTCH/DCCH transmission in CELL_FACH state with E-DCH transmission continuation back off period set to "infinity"

· Initial triggering: Same as for the case when the inactivity timer is set to “zero”.  
· Re-triggering: Same as for the case when the inactivity timer is set to “zero”.  
· Transmisison of empty buffer status report: 
· In case of initial triggering: The empty buffer status report is always transmitted piggybacked with the last MAC-i PDU containing user data.
· In case of re-triggering (no HARQ delivery failure): Is transmitted as (standalone) SI in a MAC-i PDU.
->Issue 3: Normative text for transmitting empty buffer status report (always piggybacked with data) in case of initial triggering is missing in 25.321, subclause 11.8.1.6. 

The CR proposal in [1] is based on the assumption that the SI is only 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 SI is skipped, i.e. not transmitted separately with the next MAC-i PDU.
4.
Summary
As background information for the CR proposal to MAC specification in [1] a recollection of agreements made on implicit release of common E-DCH resources for DCCH/DTCH transmissions in CELL_FACH state has been provided. Further, open issues regarding missing normative text in subclause 11.8.1.6 related to the transmission of empty buffer status report in SI for DTCH/DCCH transmissions have been addressed. It is proposed to discuss and to agree on the open issues.
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