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1.
Background
Scheduling Information is used to provide the serving Node B with a better view of the amount of system resources needed by the UE and the amount of resources it can actually make use of. Therefore, MAC reports empty buffer status with scheduling information so that NodeB can implicitly release common E-DCH resource.

Followings are copied from 11.2.2A section in the TS25.321 specification.
	In case of CCCH transmission, if the transmission E-DCH Buffer status is 0 byte and no MAC-I PDUs are left for (re)transmission in MAC, then this triggers a CMAC_STATUS which informs the RRC about end of the Enhanced Uplink for CELL_FACH state and Idle mode.

In case of CCCH transmission, if the maximum E-DCH resource allocation for CCCH has been reached, then this triggers a CMAC-STATUS which informs the RRC about end of the Enhanced Uplink for CELL_FACH state and Idle mode.

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".
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.


In addition folllowing is copied from 11.8.1.6.3 section in the TS25.321 specification.
	If the HARQ process fails to deliver a MAC-e or MAC-i PDU containing a triggered Scheduling Information to the RLS containing the serving cell:

-
if the Scheduling Information was transmitted without any higher layer data multiplexed in the same MAC-e or MAC-i PDU:

-
no further action is required (rely on periodic triggering).

-
else (Scheduling Information was transmitted together with higher layer data multiplexed in the same MAC-e or MAC-i PDU):

-
the transmission of a new Scheduling Information shall be triggered.


If the yellow marked sentence is performed after MAC triggers CMAC_STATUS, unneccessary common E-DCH resource can be allocated because a new enhanced uplink for CELL_FACH state and Idle mode procedure starts in order to transmit only single Scheduling Information
Therefore, we examnine whether the above situation is possible in CELL_FACH state and Idle mode and if it is possible, we can discuss how to solve this problem. 
2.
Discussion
CCCH message can be segmented within RTT and segmented MAC-i PDU can be transmitted as many as the number of maximum retransmssion. Therefore, the maximum E-DCH resource allocation for CCCH is configured “RTT ×  the number of maximum retransmission”. 

Let’s assume that the number of segment is 8 in case of 2ms TTI and the scheduling information is added in the last segmented MAC-i PDU.

Further, let’s assume that maximum E-DCH resource allocation for CCCH has been reached.

Then, the MAC will trigger a CMAC-STATUS which informs the RRC about the end of the Enhanced Uplink for CELL_FACH state and Idle mode.
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Figure 1. Timing diagram of E-DPDCH, E-HICH and P-CCPCH on the HARQ failure for triggered scheduling information after MAC triggers CMAC_STATUS in case of the CCCH transmission.
Upon receiption of the CMAC_STATUS, the UE has to 
· stop any E-AGCH, E-RGCH and E-HICH reception procedures
· act as if the IE "MAC-es/e reset indicator" was received and set to TRUE.
· The UE has to flush all HARQ processes at the activation time indicated by higher layer.
However, the exact activation time of “MAC-es/e reset indicator” is not specified. E.g. “now” or specific time(CFN). 
Even though the activation time is “now”, the activation time in PHY and MAC can be at least applied at “CURRENT_CFN + 1”. 

However, in 2ms TTI, Figure 1 shows example of timing diagram with P-CCPCH, E-DPDCH and E-HICH when the UE transmits eight MAC-i PDU segments as above assumption. 

At CFN 4, you can find the fact that the CFN when the MAC-i PDU is transmitted via E-DPDCH is same as the CFN when the UE receives ACK/NACK from E-HICH corresponding transmitted MAC-i PDU.

At that time, If the time when the UE detects NACK is prior to an activation time of “MAC-es/e reset indicator”, the UE has to trigger new Scheduling Information due to HARQ failure before the UE flushes and deactivates all HARQ process.

 For FDD and in CELL_FACH state and Idle mode, non-scheduled transmission is not supported.
Therefore, the UE will re-starts to enhanced uplink for CELL_FACH state and Idle mode procedure using SIB 5/5bis parameters.
If there is no data to be transmitted from upper layer, common E-DCH resource will be allocated to transmit only SI. After completing SI transmission, the common E-DCH resource will be released.
As mentioned above, it is unneccessary to single SI transmission due to the HARQ failure after MAC triggers CMAC_STATUS.

Therefore, we propose that the UE prohibits triggering of SI due to the HARQ failure after MAC triggers CMAC_STATUS.
Proposal : the UE shall prohibits triggering of SI due to the HARQ failure after MAC triggers CMAC_STATUS.

Simillary, MAC triggers CMAC_STATUS if E-DCH transmission continuation back-off period has been reached in case of DCCH/DTCH transmission in figure 2, while MAC triggers CMAC_STATUS if maximum E-DCH resource allocation for CCCH has been reached in case of CCCH transmission.

Let’s assume that E-DCH transmission continuation back-off period  is not set to “infinte”. 
Further, let’s assume that MAC-i PDUs are transmitted successfully and contention resolution is completed successfully. After transmitting last MAC-i PDU, E-DCH transmission continuation back-off period is started.

Finally, let’s assume that HARQ process fails after E-DCH transmission continuation back-off period is expired.

Like the proceeding, the time when MAC-i/is entity resets is unclear. Therefore, the time when the UE detects NACK (HARQ failure) can be prior to an activation time of “MAC-es/e reset indicator”. Then, the UE has to trigger new Scheduling Information due to HARQ failure before the UE flushes and deactivates all HARQ process.

If there is no data to be transmitted from upper layer, common E-DCH resource will be allocated to transmit only SI. After completing SI transmission, the common E-DCH resource will be released.

As mentioned above, it is unneccessary to single SI transmission due to the HARQ failure after MAC triggers CMAC_STATUS.
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Figure 2. Timing diagram of E-DPDCH, E-HICH and P-CCPCH on the HARQ failure for triggered scheduling information after MAC triggers CMAC_STATUS in case of the DCCH/DTCH transmission.
3.
Proposal

We propose that the UE prohibits triggering of SI due to the HARQ failure after MAC triggers CMAC_STATUS.
4. 
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