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1
Introduction
In this contribution we raise some issues pertaining to the CPC operation which require clarification. 
2
Discussion
2.1 CQI nominal reporting timer

The operation of the CQI nominal reporting timer when the UE enters DTX mode is specified in 25.214 section 6C.1 as follows:
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The definition of CQI_DTX_TIMER is specified in 25.214 section 6C as 
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When UL_DTX_Active is TRUE, the CQI_DTX_Priority transitions from 0 to 1 for the duration of CQI_DTX_TIMER after the reception of an HS-DSCH subframe. The change of the CQI_DTX_Priority occurs at the HS-DPCCH subframe corresponding to the received HS-DSCH as specified in 25.214 section 6A.1.1
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However, it is not clear as to when the CQI nominal reporting timer should be reset when the UE enters DTX state. The CQI nominal reporting timer could be reset at 
· the start of the first HS-DPCCH subframe after the enabling delay has elapsed

· the start of the first HS-DPCCH subframe after the start of the UL DPCCH subframe

Depending on Tau_DPCHs, the HS DPCCH subframe corresponding to an UL DPCCH subframe can start before or after the UL DPCCH subframe boundary. Figure 1 illustrates these two cases. 
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Figure 1: Event diagram indicating the reset of the CQI nominal reporting timer for different DPCH values. CQI_DTX_Timer = 8
In the Figure, (a) corresponds to the case where the HS-DPCCH subframe corresponding to the UL DPCCH transmission begins before the corresponding UL DPCCH subframe. This is illustrated by a blue line and, in this case, also corresponds to the first HS-DPCCH after the enabling delay.
 (b) corresponds to the case where the HS-DPCCH subframe begins after the start of the UL DPCCH subframe. This is also illustrated by a blue line and, in this case, is the second HS-DPCCH subframe after the enabling delay.
If the CQI nominal reporting timer is reset at the start of the first HS-DPCCH subframe after the enabling delay has elapsed, then the CQI nominal reporting timer will count down before UL DPCCH has actually entered the DTX Active state. 

Therefore we consider that the CQI nominal reporting timer should be should be reset to CQI_DTX_TIMER at the HS-DPCCH subframe boundary (not CQI field start boundary) at the first opportunity AFTER the UL_DTX_Active has changed from FALSE to TRUE.

Proposal 1: When the UL_DTX_Active changes from FALSE to TRUE, the UE sets the CQI nominal reporting timer to its initial value at the first HS-DPCCH subframe boundary after the change.
2.2 Range of CQI_DTX_TIMER
It was explained in the previous section that when UL_DTX_Active is TRUE, the CQI nominal reporting timer is reset to the CQI_DTX_TIMER and counts down to 0 after the reception of an HS-DSCH subframe. This value indicates the amount of time in terms of subframes, that the CQI_DTX_Priority is 1. The range of values that the CQI_DTX_TIMER can take is given in 25.331 section 10.3.6.34a as

	>CQI DTX Timer
	MP
	
	Enumerated (0, 1, 2, 4, 8, 16, 32, 64, 128, 256, 512, Infinity)
	Units of subframes.

Four spare values are needed.
	REL-7


Note that the range of the CQI_DTX_TIMER includes 0. We interpret this value to mean that in this particular case, i.e., when the value of CQI_DTX_TIMER is 0, the CQI is not to be transmitted anytime apart from the when the start of the CQI field overlaps with DPCCH bursts transmitted in accordance with the DTX cycle. 
At the time of the transition, i.e., when the UL_DTX_Active changes from FALSE to TRUE, the CQI_DTX_Priority is initialized to 1 (25.214 section 6C.1) following which it goes right back to zero at the same instance, because CQI DTX Timer is set to 0. This implies as a consequence that the CQI_DTX_Priority will never be set to 1 for the purposes of CQI transmission. 
We request clarification from RAN WG1 regarding the interpretation of this value of the CQI_DTX_Timer.
2.2 DTX Cycle transitions
In the previous RAN WG1 meeting #57bis, it was agreed in principle that the change in the DTX cycle pattern from UE_DTX_cycle_2 to UE_DTX_cycle_1 shall occur only at the start of an E-DCH transmission.
Figure 2 illustrates an example in the case of 10ms TTI as to the UE behaviour when the DTX cycle changes due to an E-DCH transmission. 
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Figure 2: Event diagram indicating the CQI transmissions when the UE_DTX_cycle changes from 2 to 1.

As seen in Figure 2, the UE transitions from DTX cycle 2 to DTX cycle 1 at the beginning of the E-DCH transmission. The orange DPCCH transmissions correspond to the extra DPCCH transmissions due to the 10msTTI. 

At the beginning of the E-DCH transmission, the NodeB is yet unaware of this change and expects cycle 2 transmissions of DPCCH bursts. Only at the end of the E-DCH transmission, does the NodeB ascertain that the cycle has changed. In the meantime, CQI transmissions corresponding to the burst length of cycle 2 are expected. However, since the UE has transitioned to cycle 1, the CQI transmissions corresponding to cycle 1 are transmitted. As a result, some CQI values may be erroneously interpreted by the NodeB during the transition period.

A well designed CQI erasure scheme could prevent the NodeB from interpreting the CQI incorrectly. Furthermore, this “out-of-sync” scenario between the NodeB and the UE lasts only the duration of a single DTX cycle 1. As a result, the consequences of this issue may not be severe. We suggest that RAN WG1 discuss this issue and agree on the way forward. 
3
Conclusions

In this contribution, we highlight a few issues pertaining to CPC operation and request RAN WG1 to discuss the issues raised and agree on ways forward.
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If UL_DTX_Active is TRUE (see section 6C) and either of the following is true:


-	the UE detects consistent control information intended for this UE and the TFRI value does not correspond to an HS-SCCH order, or


-	the UE has successfully decoded HS-PDSCHs intended for this UE;


then, the UE shall perform the following:


-	set CQI_DTX_Priority to 1 at the HS-DPCCH sub frame that contains or would contain the HARQ-ACK corresponding to the HS-SCCH or to the HS-PDSCHs that generated the priority change.


-	reset the CQI nominal reporting timer to CQI_DTX_TIMER.








When UL_DTX_Active is TRUE (see section 6C), the UE shall perform the following procedures:


The UE shall set the initial value of the variable CQI_DTX_Priority to 1.


Afterwards the UE sets the CQI_DTX_Priority based on the status of a "CQI nominal reporting timer" which is counting down to zero in subframes from the value CQI_DTX_TIMER which is configured by higher layers.


The setting of CQI_DTX_Priority to 1 is described in subclause 6A.1.1.


Upon the expiration of the CQI nominal reporting timer, the UE shall set CQI_DTX_Priority to 0.








CQI_DTX_TIMER: Specifies the number of subframes after an HS-DSCH reception during which the CQI reports have higher priority than the DTX pattern. This is the initial value of CQI nominal reporting timer.
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