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7.1.4.16
UE power headroom reporting / DL pathloss change reporting

7.1.4.16.1
Test Purpose (TP)

(1)

with { UE in E-UTRA RRC_Connected state with DRB established, Power headroom reporting for dl-PathlossChange configured }

ensure that {

  when { the DL Pathloss has changed more than dl-PathlossChange dB and prohibitPHR-Timer is running }

    then { UE does not transmit a MAC PDU containing Power Headroom MAC Control Element }

            }
(2)

with { UE in E-UTRA RRC_Connected state with DRB established, Power headroom reporting for dl-PathlossChange configured }

ensure that {

  when { prohibitPHR-Timer expires and power headroom report is triggered due to DL Pathloss change }

    then { UE transmits a MAC PDU containing Power Headroom MAC Control Element }

            }
7.1.4.16.2
Conformance requirements

References: The conformance requirements covered in the current TC are specified in: TS 36.321 clause 5.4.6 and 6.1.3.6

[TS 36.321, clause 5.4.6]

The Power Headroom reporting procedure is used to provide the serving eNB with information about the difference between the nominal UE maximum transmit power and the estimated power for UL-SCH transmission. The reporting period, delay and mapping of Power Headroom are defined in subclause 9.1.8 of  [9]. RRC controls Power Headroom reporting by configuring the two timers periodicPHR-Timer and prohibitPHR-Timer, and by signalling dl-PathlossChange which sets the change in measured downlink pathloss to trigger a PHR [8].
A Power Headroom Report (PHR) shall be triggered if any of the following events occur:

-
prohibitPHR-Timer expires or has expired and the path loss has changed more than dl-PathlossChange dB since the transmission of a PHR when UE has UL resources for new transmission;

-
periodicPHR-Timer expires;

-
upon configuration or reconfiguration of the power headroom reporting functionality by upper layers [8], which is not used to disable the  function.

If the UE has UL resources allocated for new transmission for this TTI:
-
if it is the first UL resource allocated for a new transmission since the last MAC reset, start periodicPHR-Timer;

-
if the Power Headroom reporting procedure determines that at least one PHR has been triggered since the last transmission of a PHR or this is the first time that a PHR is triggered, and;

-
if the allocated UL resources can accommodate a PHR MAC control element plus its subheader as a result of logical channel prioritization:

-
obtain the value of the power headroom from the physical layer;

-
instruct the Multiplexing and Assembly procedure to generate and transmit a PHR MAC control element based on the value reported by the physical layer;

-
start or restart periodicPHR-Timer;

-
start or restart prohibitPHR-Timer;

-
cancel all triggered PHR(s).
[TS 36.321, clause 6.1.3.6]

The Power Headroom MAC control element is identified by a MAC PDU sub header with LCID as specified in table 6.2.1-1. It has a fixed size and consists of a single octet defined as follows (figure 6.1.3.6-1):

-
R: reserved bit, set to "0";

-
Power Headroom (PH): this field indicates the power headroom level. The length of the field is 6 bits. The reported PH and the corresponding power headroom levels are shown in Table 6.1.3.6.1-1 below (the corresponding measured values in dB can be found in subclause 9.1.8.4 of [17]).
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Figure 6.1.3.6-1: Power Headroom MAC control element
Table 6.1.3.6-1: Power Headroom levels for PHR

	PH
	Power Headroom Level

	0
	POWER_HEADROOM_0

	1
	POWER_HEADROOM_1

	2
	POWER_HEADROOM_2

	3
	POWER_HEADROOM_3

	…
	…

	60
	POWER_HEADROOM_60

	61
	POWER_HEADROOM_61

	62
	POWER_HEADROOM_62

	63
	POWER_HEADROOM_63


7.1.4.16.3
Test description

7.1.4.16.3.1
Pre-test conditions

System Simulator:

-
Cell 1

UE:

None.

Preamble:

-
The UE is in state Generic RB Established (state 3) on Cell 1 according to [18].

7.1.4.16.3.2
Test procedure sequence

Table 7.1.4.16.3.2-1: Main behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	The SS is configured for Uplink Grant Allocation Type 2. SS is configured to transmit UL grant to UE at every 10ms in a DL subframe.
(Note 1)
	-
	-
	-
	-

	2
	The SS transmits an RRCConnectionReconfiguration message to provide Power Headroom parameters
	<--
	RRCConnectionReconfiguration
	-
	-

	3
	The UE transmits an RRCConnectionReconfigurationComplete message to confirm the setup of Power Headroom parameters.
(Note 2)
	-->
	-
	-
	-

	4
	Wait for T1= 10% of prohibitPHR-Timer.
	-
	-
	-
	-

	5
	Reduce SS power level so as to cause a DL_Pathloss change at UE by 5dB.
	-
	-
	-
	-

	6
	Check: for 80% of prohibitPHR-Timer since step 3, does the UE transmit a MAC PDU containing Power Headroom MAC Control Element?
	-->
	MAC PDU
	1
	F

	7
	Check: after prohibitPHR-Timer after step 3, does the UE transmit a MAC PDU containing Power Headroom MAC Control Element?
	-->
	MAC PDU
	2
	P

	8
	Increase SS power level so as to cause a DL_Pathloss change at UE by 5dB.
	-
	-
	-
	-

	9
	Check: for 80% of prohibitPHR-Timer since step 7, does the UE transmit a MAC PDU containing Power Headroom MAC Control Element?
	-->
	MAC PDU
	1
	F

	10
	Check: after prohibitPHR-Timer after step 7, does the UE transmit a MAC PDU containing Power Headroom MAC Control Element?
	-->
	MAC PDU
	2
	P

	Note 1:
The SS transmits UL grant to the UE at every 10ms to provide the necessary time division of the UE DL receptions and UL transmissions for UE operating in FDD type B half-duplex mode.
Note 2:
Steps 3 in main behaviour and step 1 in parallel behaviour can happen in 2 MAC PDU’s, or may be combined in one MAC PDU.


Table 7.1.4.16.3.2-2: Parallel behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	The UE transmits a MAC PDU containing Power Headroom MAC Control Element.
	-->
	MAC PDU
	-
	-


7.1.4.16.3.3
Specific message contents

Table 7.1.4.16.3.3-1: RRCConnectionReconfiguration (step 2, Table 7.1.4.16.3.2-1)

	Derivation path: 36.508 table 4.6.1-8

	Information Element
	Value/Remark
	Comment
	Condition

	RRCConnectionReconfiguration ::= SEQUENCE {
	
	
	

	  criticalExtensions CHOICE {
	
	
	

	    c1 CHOICE{
	
	
	

	      rrcConnectionReconfiguration-r8 SEQUENCE {
	
	
	

	        RadioResourceConfigDedicated SEQUENCE {
	
	
	

	          mac-MainConfig CHOICE {
	
	
	

	            explicitValue SEQUENCE {
	
	
	

	              phr-Config CHOICE {
	
	
	

	                setup SEQUENCE {
	
	
	

	                  periodicPHR-Timer
	Infinity
	
	

	                  prohibitPHR-Timer
	sf1000
	
	

	                  dl-PathlossChange
	dB3
	
	

	                }
	
	
	

	              }
	
	
	

	            }
	
	
	

	          }
	
	
	

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
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