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<Unchanged parts omitted>
16.2.1.1
Narrowband physical uplink shared channel

16.2.1.1.1
UE behaviour
The setting of the UE Transmit power for a Narrowband Physical Uplink Shared Channel (NPUSCH) transmission is defined as follows.

The UE transmit power 
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 for NPUSCH transmission in NB-IoT UL slot i for the serving cell 
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is given by
If the number of repetitions of the allocated NPUSCH RUs is greater than 2, and except for NPUSCH (re)transmissions corresponding to the random access response grant of the UE, supporting enhanced NPRACH power control, which starts the random access procedure in the lowest configured repetition level

[image: image3.wmf]NPUSCH,cCMAX,

()()

c

PiPi

=

[dBm]

otherwise


[image: image4.wmf]CMAX,

NPUSCH,c

10NPUSCH,cO_NPUSCH,c

(),

()min

10log(())()()

c

cc

Pi

Pi

MiPjjPL

a

ìü

ïï

=

íý

++×

ïï

îþ

 [dBm]
<Unchanged parts omitted>
16.3.1
Physical non-synchronized random access procedure
From the physical layer perspective, the L1 random access procedure encompasses the transmission of narrowband random access preamble and narrowband random access response.  The remaining messages are scheduled for transmission by the higher layer on the shared data channel and are not considered part of the L1 random access procedure.  A random access channel occupies one subcarrier per set of consecutive symbols reserved for narrowband random access preamble transmissions.

The following steps are required for the L1 random access procedure:

-
Layer 1 procedure is triggered upon request of a narrowband preamble transmission by higher layers.

-
A target narrowband preamble received power (NARROWBAND_PREAMBLE_RECEIVED_TARGET_POWER), a corresponding RA-RNTI and a NPRACH resource are indicated by higher layers as part of the request. 

-
For the lowest configured repetition level, and if the UE supports enhanced NPRACH power control then for all configured repetition levels, a narrowband preamble transmission power PNPRACH is determined as 
PNPRACH = min{
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 }_[dBm], where 
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 is the configured UE transmit power for narrowband IoT transmission defined in [6] for subframe i of serving cell 
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 and 
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 is the downlink path loss estimate calculated in the UE for serving cell 
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. If the UE does not support enhanced NPRACH power control, for a repetition level other than the lowest configured repetition level, PNPRACH is set to 
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-
The narrowband preamble is transmitted with transmission power PNPRACH commencing on the indicated NPRACH resource. The narrowband preamble is transmitted for the number of NPRACH repetitions for the associated NPRACH repetition level as indicated by higher layers.
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