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Discussion/Decision 
1 Introduction

The problem of virtual Pcmax,c reporting was pointed out last meeting [1], which can be summarized as such that PHR triggered upon activation of a carrier may not include Pcmax,c of the carrier. There are many cases where PHR does not contain Pcmax,c. However the case upon carrier activation is particularly of concern because ENB has no information w.r.t Pcmax,c of the newly activated SCell to refer to for scheduling.  
In this contribution, the problem is discussed again to see whether any solution is needed.
2 Discussion
The problem occurs if there is no UL grant for the activated SCell when PHR is transmitted. In other word, the problem does not occur if ENB schedules the SCell right after a SCell is activated.  Or, the problem happen only if ENB schedules other than newly activated SCell before activated SCell is scheduled. To avoid this, ENB may constraint itself from scheduling other serving cells for a certain period (hereafter called scheduling constraint period).
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Fig 1 UL synchronized SCell activation 
The scheduling constraint period can be reduced to 4 ms if ENB schedules SCell n at the very subframe it is activated. The period however would be longer if the activated SCell is not UL synchronized yet. Because of random access procedure for UL synchronization, the minimum scheduling constraint period is 18 ms if UL is unsynchronized as seen in the figure 2.
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Fig 2 UL unsynchronized SCell activation 
If UL grant for other than activated SCell is received during the scheduling constraint period, PHR is transmitted but without Pcmax,c of the SCell. ENB then has to scheduled the SCell without knowing Pcmax,c until it is reported in possibly next PHR. One thing to be noted is that if PHR is prematurely transmitted (i.e. without Pcmax,c of the SCell) the subsequent PHR may be blocked during prohibitPHR-Timer running, which can be hundreds of ms. The value range of prohibitPHR-Timer is 0, 10, 20, 50, 100, 200, 500, 1000 ms. 
In light of above discussion, following observation can be made;
Observation 1: If other than activated SCell is scheduled during the scheduling constraint period, ENB has to schedule the activated SCell without knowing Pcmax,c for hundreds of ms

Observation 2: For UL synchronized case, the minimum scheduling constraint period is 4 ms.

Observation 3: For UL unsynchronized case, the minimum scheduling constraint period is 18 ms.

Scheduling constraint period of 4 ms seems acceptable but not being able to schedule other cells during at least 18 ms may be too much limitation in throughput. There seem three solutions;

Solution 1: To delay the PHR triggering until the real transmission of the SCell occurs as proposed in [1]
Solution 2: To delay the PHR triggering until the UL is synchronized as proposed by companies [2][3][4][5]
Solution 3: To leave it up to smart ENB implementation; ENB reactivate a SCell if it needs to know Pcmax,c.
If we go for the second solution, the minimum scheduling constraint period is reduced to 6 ms for unsynchronized case as shown below in the figure 3.
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Fig 3

One thing to be noted in this discussion is that ENB is able to trigger PHR by activating and reactivating a SCell whenever it wishes. It costs PDCCH and two byte resource for MAC CE, which seems not huge. Figure 4 shows the ENB implementation solution. prohibitPHR-Timer does not block PHR triggering upon SCell activation.
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Fig 4

3 Conclusion
Three possible solutions are discussed. Table 1 summarizes the pros and cons.

	
	Pros
	Cons

	Solution 1. To delay the PHR triggering until the real transmission of the SCell occurs
	No scheduling constraint
	Specification impact

	Solution 2. To delay the PHR triggering until the UL is synchronized
	Scheduling constraint less than 6 ms
	Specification impact

	Solution 3. To reactivate SCell when ENB needs to know the real Pcmax,c 
	No scheduling constraints
No specification impact
	Cost for reactivation


In our view, solution 3 seems good enough. Activating a SCell for a UE means that there would be data traffic for this UE. Then the Activation/Deactivation MAC control element would most likely be multiplexed with other data traffic which makes the cost for reactivation trivial.

Proposal: To confirm that smart ENB implementation can handle the problem and no specification of a solution is needed.  
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