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Discussion
As discussed during RAN1#53 meeting, special treatment of uplink power control is needed for the re-transmissions of PUSCH. The current 36.213 states that:
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 is a cell specific parameter given by RRC
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As pointed out in R1-081930, for uplink re-transmissions, the eNB can explicitly send uplink grant to change the number of resource blocks and MCS level. This may result in reduction/increasing of NRE and hence, the MPR and ΔTF(TF(i)) is much bigger/smaller than the initial transmission. Here are a few examples. 

	Examples
	Initial Transmission
	Re-transmission

	
	Number of RBs
	MPR
	ΔTF
	Number of RBs
	MPR
	ΔTF
	PSD change
	Power change

	A
	10
	1/2
	– 4.96 dB
	2
	5/2
	4.77 dB
	9.73 dB
	2.74 dB

	B
	6
	2
	3.08 dB
	18
	2/3
	– 3.49 dB
	– 6.57 dB
	– 1.80 dB


As shown in the above table, in example A, the re-transmission uses only 2 RBs (1/5 of the 10 RBs for initial transmission). The uplink scheduler reduces the number of RBs most likely to reduce the uplink resource for re-transmission and take advantage of HARQ. However, the MPR effectively increases 5 times and hence the PSD increases by 9.73 dB and the total transmission power actually increases by 2.74 dB. 
Example B shows the case that the scheduler increases the number of the RBs for re-transmission and however the total transmission power actually decreases.

We think it is really important that the PSD does not change dramatically for re-transmissions just because the number of RBs changes. It is very likely the scheduler may reduce the number of RBs for re-transmission to improve the spectral efficiency. However, if re-transmission MPR has to be used to calculate delta(TF), the transmit PSD increases dramatically and the UE needs to transmit with more power instead of reducing its transmit power. In addition, dramatically changed transmission PSD for UEs’ re-transmissions may un-necessarily trigger the overload indicator of the neighboring cells and interrupt the inter-cell interference coordination process.
The possible solutions to this problem are:

1. Keep the current specification and let the scheduler decides what to do. This may limit the scheduler behavior and lost the flexibility to change number of RBs for re-transmissions.

2. Always use the delta_TF of the initial transmissions for re-transmissions even when the number of RBs changes.
3. Selective use of delta_TF for initial or re-transmission. delta_TF for the re-transmissions by RRC signaling.

4. PDCCH signaling. For example:

· For non-adaptive re-transmission without UL grant, the MPR value for the initial transmission is used;

· For adaptive re-transmission with UL grant
· With explicit TBS signaling, the MPR value for the re-transmission is used;
· With implicit TBS signaling, the MPR value for the initial-transmission is used. 
Our preference is approach 4 which gives more flexibility to the scheduler.
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