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1
Introduction

In this contribution we propose to capture an already made agreement regarding PRACH power control. We also propose a method to power control the first PUSCH message relative to the power of the successful PRACH transmission and the TPC in the random access response.

2
Current specification

Currently how to control PRACH power is missing from the RAN1 specifications, yet RAN1 indicated to RAN2 in LS [1] that the physical layer performs this operation. We propose to capture this in a new section dedicated to PRACH power control in TS 36.213 as indicated in the Annex.
Also while the random access response carries a TPC command of (3 or 4 bits as indicated in [2]), the current specification does not indicate how these bits are used by the UE when setting power of the first PUSCH transmission, indeed, the starting point of the cumulative power control is set to 0 (f(0) = 0 in section 5.1.1. We propose to correct this as proposed below.
The TPC may provide a delta with respect to only the nominal PUSCH power, given the received PRACH power. However due to PRACH power ramping (performed by MAC) the eNB cannot know the actual transmit power of PRACH, therefore cannot provide a delta with respect to nominal PUSCH power. With PRACH power ramp up steps of up to 6 dB, such power control uncertainty seems unacceptable. Instead we propose that the TPC provides a delta with respect to the power of the successful PRACH transmission being responded to in the random access response. We propose to set 
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 is defined in a newly proposed section 5.1.4 of 36.213
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 is the TPC command included in the random access response.

The first PUSCH transmission will therefore use power relative to the successful PRACH transmission, as shown below 
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3
Conclusions

Based on the discussion in section 2, we have the following proposals:
Proposal 1: Agree to include in 36.213 the not-captured agreement regarding PRACH power control as shown in Annex, section 5.1.4
Proposal 2: Agree to the power control method for the first PUSCH transmission, illustrated in Annex, section 5.1.1
We recommend agreeing on Proposals 1 and 2 above, and drafting a CR for 36.213 to clarify the UE behaviour with respect to power control of PRACH and of the first PUSCH transmission. 
References
[1] R1-080612 Reply to RAN2 LS on RACH Power Control Optimisation Use case (from RAN1)
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Annex

[First change: new section for PRACH power control in TS 36.213. Changes to V8.3.0]

5.1.4
Physical random access channel

5.1.4.1
UE behaviour

The setting of the UE Transmit power
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 for the physical random access channel (PRACH) transmission in subframe i is defined by
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where,

· 
[image: image9.wmf]MAX

P

is the maximum allowed power that depends on the UE power class

· PREAMBLE_RECEIVED_TARGET_POWER is indicated by the upper layer as part of the request
· PL is the downlink pathloss estimate calculated in the UE
[Second change: introduction of TPC for message3 in PUSCH power control. Changes to 36.213v 8.3.0]

5.1
Uplink power control

Uplink power control controls the transmit power of the different uplink physical channels.

A cell wide overload indicator (OI) is exchanged over X2 for inter-cell power control. An indication X also exchanged over X2 indicates PRBs that an eNodeB scheduler allocates to cell edge UEs and that will be most sensitive to inter-cell interference.
[Note: Above lines regarding OI, X and X2 to be moved to an appropriate RAN3 spec when it becomes available]
5.1.1
Physical uplink shared channel
5.1.1.1
UE behaviour

The setting of the UE Transmit power
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 for the physical uplink shared channel (PUSCH) transmission in subframe i (
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where,
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is the maximum allowed power that depends on the UE power class
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is the size of the PUSCH resource assignment expressed in number of resource blocks valid for subframe i.
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is a parameter composed of the sum of a 8-bit cell specific nominal component 
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 signalled from higher layers for j=0 and 1 in the range of [-126,24] dBm with 1dB resolution and a 4-bit UE specific component 
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 configured by RRC for j=0 and 1 in the range of [-8, 7] dB with 1dB resolution. For PUSCH (re)transmissions corresponding to a configured scheduling grant then j=0 and for PUSCH (re)transmissions corresponding to a received PDCCH with DCI format 0 associated with a new packet transmission then j=1.
· 
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 is a 3-bit cell specific parameter provided by higher layers
· PL is the downlink pathloss estimate calculated in the UE
· 
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 is a cell specific parameter given by RRC
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 for subframe i
· 
[image: image27.wmf]PUSCH

d

is a UE specific correction value, also referred to as a TPC command and is included in PDCCH with DCI format 0 or jointly coded with other TPC commands in PDCCH with DCI format 3/3A. The current PUSCH power control adjustment state is given by
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· The value of 
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· For FDD,
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· For TDD UL/DL configurations 1-6, 
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 is given in Table 5.1-1
· For TDD UL/DL configuration 0

· If the PUSCH transmission in subframe 2 or 7 is scheduled with a PDCCH of DCI format 0 in which the second bit of the UL index is set, 
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· For all other PUSCH transmissions, 
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 is given in Table 5.1-1.The UE attempts to decode a PDCCH of DCI format 0 and a PDCCH of DCI format 3/3A in every subframe except when in DRX

· 
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dB for a subframe where no TPC command is decoded or where DRX occurs or i is not an uplink subframe in TDD.

· The
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 dB accumulated values signalled on PDCCH with DCI format 0 are [-1, 0, 1, 3].

· The 
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 dB accumulated values signalled on PDCCH with DCI format 3/3A are one of [-1, 1] or [-1, 0, 1, 3] as semi-statically configured by higher layers.

· If UE has reached maximum power, positive TPC commands shall not be accumulated

· If UE has reached minimum power, negative TPC commands shall not be accumulated

· UE shall reset accumulation

· at cell-change

· when entering/leaving RRC active state

· when an absolute TPC command is received

· when 
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was signalled on PDCCH with DCI format 0 on subframe 
[image: image46.wmf]PUSCH

K

i

-

 

· The value of 
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· For TDD UL/DL configurations 1-6, 
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 is given in Table 5.1-1
· For TDD UL/DL configuration 0

· If the PUSCH transmission in subframe 2 or 7 is scheduled with a PDCCHof DCI format 0 in which the second bit of the UL index is set, 
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· For all other PUSCH transmissions, 
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 dB absolute values signalled on PDCCH with DCI format 0 are [-4,-1, 1, 4].
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for a subframe where no PDCCH with DCI format 0 is decoded or where DRX occurs or i is not an uplink subframe in TDD.
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 type (accumulation or current absolute) is a UE specific parameter that is given by RRC.

· For both types of 
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 (accumulation or current absolute) the first value is set as follows:
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 is the TPC command indicated in the random access response
Table 5.1-1 
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 for TDD configuration 0-6

	TDD UL/DL
Configuration
	subframe number i

	
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	0
	- 
	-
	6
	7
	4
	-
	-
	6
	7
	4

	1
	-
	-
	6
	4
	-
	-
	-
	6
	4
	-

	2
	-
	-
	4
	-
	-
	-
	-
	4
	-
	-

	3
	-
	-
	4
	4
	4
	-
	-
	-
	-
	-

	4
	-
	-
	4
	4
	-
	-
	-
	-
	-
	-

	5
	-
	-
	4
	-
	-
	-
	-
	-
	-
	-

	6
	-
	-
	7
	7
	5
	-
	-
	7
	7
	-


5.1.1.2
Power headroom

The UE power headroom
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 valid for subframe i is defined by 
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 are defined in section 5.1.1.1. 

The power headroom shall be rounded to the closest value in the range [40; -23] dB with steps of 1 dB and is delivered by the physical layer to higher layers. 
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