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Annex H (normative):
Uplink Physical Channels
H.0	Uplink Signal Levels
Uplink signal power is a UE figure, which is configured by the Test System by means of:
RRC messages (IE-s), such as:
-	IE-s affecting directly or indirectly the uplink power,
and L1/2 Power control commands (TPC).
The uplink power settings are specified in the test case.
Otherwise, the uplink power settings result from the default RRC messages described in 3GPP TS 36.508 [12], and appropriate TPC-s, which are sent to the UE to transmit with an UL power level necessary for maintaining the call during the test.
H.0.1	Uplink Signal Levels for NB1
Uplink signal power is a UE figure, which is configured by the Test System by means of:
RRC messages (IE-s), such as:
-	NPUSCH-ConfigCommon-NB
-	NPUSCH-ConfigDedicated-NB
-	UplinkPowerControl-NB
-	Other IE-s affecting directly or indirectly the uplink power,
The uplink power settings are specified in the test case.
Otherwise, the uplink power settings result from the default RRC messages described in 3GPP TS 36.508 [12], which are sent to the UE to transmit with an UL power level necessary for maintaining the call during the test.
H.1	General
This annex specifies the uplink physical channels that are needed for setting a connection and channels that are needed during a connection. Table H.1-1 describes the mapping of uplink physical channels and signals to physical resources for FDD. 
Table H.1-1: Mapping of uplink physical channels and signals to physical resources for FDD
	Physical channel
	Time Domain Location
	Frequency Domain Location
	Note

	PRACH
	Allowed for the parameter prach-Configuration Index provided by higher layers
	Allowed for the parameter prach-FrequencyOffset provided by higher layers
	Mapping rule is specified in TS 36.211 [3] Section 5.7.1

	DMRS
	For PUCCH:
Symbols 2 to 4 of each slot (PUCCH format: 1, 1a, 1b)

Symbol 1 and 5 of each slot (PUCCH format: 2, 2a, 2b)

For PUSCH:
Symbol 3 of each slot 
	Uplink system bandwidth dependent.
	Mapping rule of DMRS for PUCCH is specified in TS 36.211 [3] 5.5.2.2.2

Mapping rule of DMRS for PUSCH is specified in TS 36.211 [3] 5.5.2.1.2

	PUCCH
	Slot 0 and 1 of each subframe
	Each 12 subcarriers of both ends of the bandwidth
	Mapping rule is specified in TS 36.211 [3] Section 5.4.3

	PUSCH
	All remaining SC-FDMA symbols of each subframe not allocated to DMRS
	RBs allocated according to Reference Measurement channel in Annex A.2
	Mapping rule is specified in TS 36.211 [3] Section 5.4.2

	SRS
	Allowed for the cell-specific parameter srs-BandwidthConfig and the UE-specific parameter srs-Bandwidth provided by higher layers
	Allowed for the cell-specific parameter srsMaxUpPt and the UE-specific parameter transmissionComb or transmissionComb-ap provided by higher layers
	Mapping rule is specified in TS 36.211 [3] Section 5.5.3.2



H.1.1	General for NB1
This annex specifies the uplink physical channels that are needed for setting a connection and channels that are needed during a connection. Table H.1.1-1 describes the mapping of uplink physical channels and signals to physical resources for NB1 UE. 
Table H.1.1-1: Mapping of uplink physical channels and signals to physical resources for NB1
	Physical channel
	Time Domain Location
	Frequency Domain Location
	Note

	NPRACH
	Allowed for the parameter nprach-Configuration Index provided by higher layers
	Allowed for the parameter nprach-SubcarrierOffset provided by higher layers
	Mapping rule is specified in TS 36.211 [3] Section 10.1.6

	NPUSCH
	All the SC-FDMA symbols of each subframe.
	RUs allocated according to Reference Measurement channel in Annex A.2
	Mapping rule is specified in TS 36.211 [3] Section 10.1.3



H.2	Set-up
Table H.2-1 describes the uplink physical channels that are required for connection set up.
Table H.2-1: Uplink Physical Channels required for connection set-up
	Physical Channel

	PRACH

	DMRS

	PUCCH

	PUSCH



H.2.1	Set-up for NB1
Table H.2.1-1 describes the uplink physical channels that are required for connection set up.
Table H.2.1-1: Uplink Physical Channels required for connection set-up
	Physical Channel

	NPRACH

	NPUSCH



H.3	Connection
The following clauses describes the uplink physical channels that are transmitted during a connection i.e., when measurements are done.
H.3.0	Measurement of Transmitter Characteristics
As specified in the test case. Otherwise:
-	PUSCH + DMRS for PUSCH (and DMRS) measurements.
-	PUCCH + DMRS for PUCCH (and DMRS) measurements.
-	PRACH for PRACH measurements.
-	SRS for SRS measurements.
H.3.1	Measurement of Receiver Characteristics
As specified in the test case. Otherwise:
· PUSCH + DMRS for measurements with uplink interference configured.
· PUCCH + DMRS for measurements without uplink interference configured.
H.3.2	Measurement of Performance Requirements
As specified in the test case. Otherwise:
· PUCCH + DMRS for measurements without CSI feedback, or with CSI feedback in PUCCH mode.
· PUSCH + DMRS for measurements with CSI feedback in PUSCH mode.
H.4	Connection for NB1
The following clauses describes the uplink physical channels that are transmitted during a connection i.e., when measurements are done.
H.4.0	Measurement of Transmitter Characteristics
As specified in the test case. Otherwise:
-	NPUSCH for measurements.
-	NPRACH for PRACH measurements.
H.4.1	Measurement of Receiver Characteristics
As specified in the test case. Otherwise:
· NPUSCH (format 2) for measurements.
H.4.2	Measurement of Performance Requirements
As specified in the test case. Otherwise:
· NPUSCH (format 2) for measurements.
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