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16
UE Procedures related to Narrowband IoT
16.1
Synchronization procedures
16.1.1
Cell Search
Cell search is the procedure by which a UE acquires time and frequency synchronization with a cell and detects the narrowband physical layer Cell ID. 
If the UE receives higher layer parameter ‘same-PCI indicator’ for a cell, and if the parameter is set to true, the UE may assume that the narrowband physical layer cell ID is same as the physical layer cell ID for the cell.
The following signals are transmitted in the downlink to facilitate cell search for Narrowband IoT: the narrowband primary and narrowband secondary synchronization signals. 
16.1.2
Timing Synchronization
16.2
Power control
16.2.1
Uplink power control

16.2.2
Downlink power allocation
16.3
Random access procedure
Prior to initiation of the non-synchronized physical random access procedure, Layer 1 shall receive the following information from the higher layers:

-
Narrowband Random access channel parameters (NPRACH configuration)

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 in a subframe or set of consecutive subframes 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 narrowband preamble index, 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, a narrowband preamble transmission power PNPRACH is determined as 
PNPRACH = min{
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 is the downlink path loss estimate calculated in the UE for serving cell 
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-
A narrowband preamble sequence is selected from the narrowband preamble sequence set using the narrowband preamble index.

-
A single narrowband preamble is transmitted using the selected narrowband preamble sequence with transmission power PNPRACH on the indicated narrowband NPRACH resource. The single narrowband preamble is transmitted for the number of NPRACH repetitions for the associated NPRACH repetition level as indicated by higher layers.

· Detection of a NPDCCH with DCI scrambled by RA-RNTI is attempted during a window controlled by higher layers (see [8], subclause x.x). If detected, the corresponding DL-SCH transport block is passed to higher layers. The higher layers parse the transport block and indicate the Nr-bit uplink grant to the physical layer, which is processed according to subclause 16.3.3 
16.3.2
Timing

16.3.3
Narrowband Random Access Response Grant

The higher layers indicate the Nr-bit UL Grant to the physical layer, as defined in 3GPP TS 36.321 [8]. 
This is referred to as the Narrowband Random Access Response Grant in the physical layer. 
16.4
Narrowband physical downlink shared channel related procedures
16.4.1
UE procedure for receiving the narrowband physical downlink shared channel
A UE shall upon detection on a given serving cell of a NPDCCH with DCI format N1 ending in subframe n intended for the UE, adjust the corresponding NPDSCH transmission starting from subframe n+k , k>4 according to the NPDCCH information. 
If a UE is configured by high layers with a PRB for receiving NPDSCH transmissions, 
· the UE shall receive NPDSCH on the higher layer configured PRB, 
· the UE is not expected to receive NPSS, NSSS, NPBCH on the higher layer configured PRB.
otherwise, 
· the UE shall receive NPDSCH transmissions on the same PRB on which NPSS/NSSS/NPBCH are detected.  
The transmission schemes for NPDSCH are define in the following subclauses. 
16.4.1.1
Single-antenna port scheme
For the single-antenna port transmission schemes (port 0) of the NPDSCH, the UE may assume that an eNB transmission on the NPDSCH would be performed according to subclause 6.3.4.1 of [3].
16.4.1.2
Transmit diversity scheme
For the transmit diversity transmission scheme of the NPDSCH, the UE may assume that an eNB transmission on the NPDSCH would be performed according to subclause 6.3.4.3 of [3]
16.4.2
UE procedure for reporting ACK/NACK

The UE shall upon detection of a NPDSCH transmission ending in subframe n-k, k>12 intended for the UE and for which an ACK/NACK shall be provided, start transmission of the ACK/NACK response in subframe n.
16.5
Narrowband physical uplink shared channel related procedures
16.5.1
UE procedure for transmitting the narrowband physical uplink shared channel
A UE shall upon detection on a given serving cell of a NPDCCH with DCI format N0 ending in subframe n intended for the UE, adjust the corresponding NPUSCH transmission starting from subframe n+k , k>8 according to the NPDCCH information. 
16.5.2
UE procedure for receiving ACK/NACK

For a NPUSCH transmission ending in subframe n-k, k>3, the UE shall receive the corresponding ACK/NACK response starting in subframe n.


16.6
Narrowband physical downlink control channel related procedures
A UE shall monitor a set of NPDCCH candidates on a resource block (described in subclause 10.2.2.1 of [3]) as configured by higher layer signalling for control information, where monitoring implies attempting to decode each of the NPDCCHs in the set according to all the monitored DCI formats.
The set of NPDCCH candidates to monitor are defined in terms of NPDCCH search spaces.
The UE shall monitor a NPDCCH common search space and a NPDCCH UE-specific search space.
A UE is not required to simultaneously monitor a NPDCCH UE-specific search space and a NPDCCH common search space.
�Will be revised based on further agreements on NPRACH preamble design


�For now, the assumption is different Pcmax is used for narrowband IoT transmission.


�Note details of how ACK/NACK is indicated are yet to be agreed. Depending on further agreements, this section can be updated/removed in future revisions
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