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1          Introduction

This T-doc discusses the following open issue reported in [1]:

MAC layer: E-TFC selection power split, Happy bit power evaluation criteria.

2          Discussion
The Happy Bit evaluation is discussed under the scenario where one of the carriers is required to send only retransmission whilst the other carrier has new data to send.  After E-TFC power split, the four cases shown in Figure 1 are considered.  These cases have been discussed in the RAN2 email reflector [2].
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Figure 1: Four cases considered for Happy Evaluation
In Figure 1, the red line represents the power required to fulfil the Serving Grant and the green line is the amount of power required to send the retransmission.  The amount of power allocated to each carrier after E-TFC power split are shown as shaded blue bar.  Here, Carrier 1 has only retransmission to send whilst Carrier 2 has new data to send.  The Happy Bit after power allocations for each case are summarised in Table 1.
Table 1: Happy Bit evaluation after E-TFC Power Split

	Case
	Happy Bit Evaluation

	
	Carrier 1
	Carrier 2

	1
	Unhappy
	Happy

	2
	Unhappy
	Happy

	3
	Happy
	Happy

	4
	Happy
	Happy


In Case 2 and Case 4, Carrier 1 does not have sufficient power to perform retransmission.  In the email discussion [2], the required power to fulfil the retransmission can be:

1. Pre-allocated prior to E-TFC power split

2. Redistribute power after E-TFC power split.  In this case, power is taken from Carrier 2

It is argued that in pre-allocating the power for retransmission, the Happy Bit would change from Happy to Unhappy in Case 4, since the allocated power is now more than enough to fulfil the Serving Grant in Carrier 1.  
In redistribution of power, the Happy Bit would be maintained as Happy in Case 4, assuming that Happy Bit is evaluated prior to power redistribution.  Redistribution of power can be further performed to avoid power wastage.  For example in Case 3, the remaining power left in Carrier 1 after fulfilling the need for retransmission can be redistributed to Carrier 2, which is grant limited.
Redistribution of power would require another power allocation step thereby increasing the complexity of the UE.  Furthermore, redistribution of power would cause the network to be unpredictable and this would defeats the purpose of having parallel power allocation for the E-TFC selection.  Although pre-allocating power prior for retransmission can also cause the network to be unpredictable, it is an easier solution given that procedures already defined for pre-allocation of power for non-scheduled transmissions.  Furthermore the situation in Case 4 is not expected to occur frequently and hence the change in Happy Bit evaluation is likely to be temporary.  Therefore it is proposed that:
Proposal 1: Power for retransmission is pre-allocated prior to power split.

3          Conclusion

In this T-doc the open issue on Happy Bit evaluation and E-TFC Power Split is investigated.  It is concluded that power redistribution introduce additional complexity and hence it is proposed that:
Proposal 1: Power for retransmission is pre-allocated prior to power split.
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