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Table 7.1.4.25.2.3.3-2: RRCConnectionReconfiguration (step 1, Table 7.1.4.25.2.3.2-1)

	Derivation Path: 36.508 Table 4.6.1-8, condition SCell_AddMod


Table 7.1.4.25.2.3.3-3: SCellToAddMod-r10 (Table 7.1.4.25.2.3.2-1)

	Derivation Path: 36.508, Table 4.6.3-19D

	Information Element
	Value/remark
	Comment
	Condition

	SCellToAddMod-r10 ::= SEQUENCE {
	
	
	

	  sCellIndex-r10
	1
	
	

	  cellIdentification-r10 SEQUENCE {
	
	
	

	    physCellId-r10
	PhysicalCellIdentity of Cell 10
	
	

	    dl-CarrierFreq-r10
	Same downlink EARFCN as used for Cell 10
	
	

	  }
	
	
	

	}
	
	
	


7.1.4.27
Dual Connectivity headroom reporting

7.1.4.27.1
DC power headroom reporting / PSCell activation and DL pathloss change reporting / SCG DRB

7.1.4.27.1.1        Test Purpose (TP)

(1)

 with { UE in connected mode on a PCell }

ensure that {

  when { PSCell is added with a SCG bearer }

    then { UE transmits a Dual Connectivity Power Headroom Report for the PCell and PSCell}
(2)

with { UE in connected mode with a SCG DRB established and with UE power headroom reporting by DL_Pathloss change configured }

ensure that {

  when { DL Pathloss change is triggered while prohibitPHR-Timer is running }

    then { the UE does not transmit any UE Power Headroom Report }

            }

 (3)

with { UE in connected mode with a SCG DRB established and with UE power headroom reporting by DL_Pathloss change configured }

ensure that {

  when { the prohibitPHR-Timer has expired and DL Pathloss change is triggered }

    then { UE transmits a Dual Connectivity Power Headroom Report }

            }

7.1.4.27.1.2
Conformance requirements

References: The conformance requirements covered in the current TC are specified in: TS 36.321 cl 5.4.6, 6.1.3.6b, 6.2.1

[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 per activated Serving Cell and also with information about the difference between the nominal UE maximum power and the estimated power for UL-SCH and PUCCH transmission on SpCell.

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 and the required power backoff due to power management (as allowed by P-MPRc [10]) 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 for at least one activated Serving Cell of any MAC entity which is used as a pathloss reference since the last transmission of a PHR in this MAC entity when the MAC entity 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;

-
activation of an SCell of any MAC entity with configured uplink.

-
addition of the PSCell

-
prohibitPHR-Timer expires or has expired, when the MAC entity has UL resources for new transmission, and the following is true in this TTI for any of the activated Serving Cells of any MAC entity with configured uplink: 

-
there are UL resources allocated for transmission or there is a PUCCH transmission on this cell, and the required power backoff due to power management (as allowed by P-MPRc [10]) for this cell has changed more than dl-PathlossChange dB since the last transmission of a PHR when the MAC entity had UL resources allocated for transmission or PUCCH transmission on this cell.

NOTE:
The MAC entity should avoid triggering a PHR when the required power backoff due to power management decreases only temporarily (e.g. for up to a few tens of milliseconds) and it should avoid reflecting such temporary decrease in the values of PCMAX,c/PH when a PHR is triggered by other triggering conditions.

If the MAC entity has UL resources allocated for new transmission for this TTI the MAC entity shall:

-
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 and not cancelled, and;

-
if the allocated UL resources can accommodate a PHR MAC control element plus its subheader if neither extendedPHR nor dualConnectivityPHR is configured, or the Extended PHR MAC control element plus its subheader if extendedPHR is configured, or the Dual Connectivity PHR MAC control element plus its subheader if dualConnectivityPHR is configured, as a result of logical channel prioritization:

-
if extendedPHR is configured:

-
for each activated Serving Cell with configured uplink:

-
obtain the value of the Type 1 power headroom;

-
if the MAC entity has UL resources allocated for transmission on this Serving Cell for this TTI:

-
obtain the value for the corresponding PCMAX,c field from the physical layer;

-
if simultaneousPUCCH-PUSCH is configured:

-
obtain the value of the Type 2 power headroom for the PCell;

-
obtain the value for the corresponding PCMAX,c field from the physical layer (see subclause 5.1.1.2 of [2]);

-
instruct the Multiplexing and Assembly procedure to generate and transmit an Extended PHR MAC control element as defined in subclause 6.1.3.6a based on the values reported by the physical layer; 

-
else if dualConnectivityPHR is configured:

-
for each activated Serving Cell with configured uplink associated with any MAC entity:

-
obtain the value of the Type 1 power headroom;

-
if this MAC entity has UL resources allocated for transmission on this Serving Cell for this TTI or if the other MAC entity has UL resources allocated for transmission on this Serving Cell for this TTI and phr-ModeOtherCG is set to real by upper layers:

-
obtain the value for the corresponding PCMAX,c field from the physical layer;

-
if simultaneousPUCCH-PUSCH is configured:

-
obtain the value of the Type 2 power headroom for the SpCell;

-
obtain the value for the corresponding PCMAX,c field for the SpCell from the physical layer (see subclause 5.1.1.2 of [2]);

-
obtain the value of the Type 2 power headroom for the SpCell of the other MAC entity;

-
if phr-ModeOtherCG is set to real by upper layers:

-
obtain the value for the corresponding PCMAX,c field for the SpCell of the other MAC entity from the physical layer (see subclause 5.1.1.2 of [2]);

-
instruct the Multiplexing and Assembly procedure to generate and transmit a Dual Connectivity PHR MAC control element as defined in subclause 6.1.3.6b based on the values reported by the physical layer;

-
else:

-
obtain the value of the Type 1 power headroom from the physical layer;

-
instruct the Multiplexing and Assembly procedure to generate and transmit a PHR MAC control element as defined in subclause 6.1.3.6 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 6.1.3.6b]

The Dual Connectivity Power Headroom Report (PHR) MAC control element is identified by a MAC PDU subheader with LCID as specified in table 6.2.1-2. It has a variable size and is defined in Figure 6.1.3.6b-1. When Type 2 PH is reported for the PCell, the octet containing the Type 2 PH field is included first after the octet indicating the presence of PH per cell (PSCell and all SCells of all MAC entities) and followed by an octet containing the associated PCMAX,c field (if reported). Then after that, when Type 2 PH is reported for the PSCell, the octet containing the Type 2 PH field is included followed by an octet containing the associated PCMAX,c field (if reported). Then follows in ascending order based on the ServCellIndex [8] an octet with the Type 1 PH field and an octet with the associated PCMAX,c field (if reported), for the PCell and for all other serving cells of all MAC entities indicated in the bitmap.
The Dual Connectivity PHR MAC Control Element is defined as follows:

-
Ci: this field indicates the presence of a PH field for the serving cell of any MAC entity, except the PCell, with SCellIndex i as specified in [8]. The Ci field set to "1" indicates that a PH field for the serving cell with SCellIndex i is reported. The Ci field set to "0" indicates that a PH field for the serving cell with SCellIndex i is not reported;

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

-
V: this field indicates if the PH value is based on a real transmission or a reference format. For Type 1 PH, V=0 indicates real transmission on PUSCH and V=1 indicates that a PUSCH reference format is used. For Type 2 PH, V=0 indicates real transmission on PUCCH and V=1 indicates that a PUCCH reference format is used. Furthermore, for both Type 1 and Type 2 PH, V=0 indicates the presence of the octet containing the associated PCMAX,c field, and V=1 indicates that the octet containing the associated PCMAX,c field is omitted;
-
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 (the corresponding measured values in dB can be found in subclause 9.1.8.4 of [9]);
-
P: this field indicates whether power backoff due to power management is applied (as allowed by P-MPRc [10]). The MAC entity shall set P=1 if the corresponding PCMAX,c field would have had a different value if no power backoff due to power management had been applied;
-
PCMAX,c: if present, this field indicates the PCMAX,c or 
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[2] used for calculation of the preceding PH field. The reported PCMAX,c and the corresponding nominal UE transmit power levels are shown in Table 6.1.3.6a-1 (the corresponding measured values in dBm can be found in subclause 9.6.1 of [9]).
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Figure 6.1.3.6b-1: Dual Connectivity PHR MAC Control Element

[TS 36.321, clause 6.2.1]

The MAC header is of variable size and consists of the following fields:

-
LCID: The Logical Channel ID field identifies the logical channel instance of the corresponding MAC SDU or the type of the corresponding MAC control element or padding as described in tables 6.2.1-1, 6.2.1-2 and 6.2.1-4 for the DL-SCH, UL-SCH and MCH respectively. There is one LCID field for each MAC SDU, MAC control element or padding included in the MAC PDU. In addition to that, one or two additional LCID fields are included in the MAC PDU, when single-byte or two-byte padding is required but cannot be achieved by padding at the end of the MAC PDU. A UE of Category 0 [12] shall indicate CCCH using LCID "01011", otherwise the UE shall indicate CCCH using LCID "00000". The LCID field size is 5 bits;

-
L: The Length field indicates the length of the corresponding MAC SDU or variable-sized MAC control element in bytes. There is one L field per MAC PDU subheader except for the last subheader and subheaders corresponding to fixed-sized MAC control elements. The size of the L field is indicated by the F field;

-
F: The Format field indicates the size of the Length field as indicated in table 6.2.1-3. There is one F field per MAC PDU subheader except for the last subheader and subheaders corresponding to fixed-sized MAC control elements. The size of the F field is 1 bit. If the size of the MAC SDU or variable-sized MAC control element is less than 128 bytes, the value of the F field is set to 0, otherwise it is set to 1;

-
E: The Extension field is a flag indicating if more fields are present in the MAC header or not. The E field is set to "1" to indicate another set of at least R/R/E/LCID fields. The E field is set to "0" to indicate that either a MAC SDU, a MAC control element or padding starts at the next byte;

-
R: Reserved bit, set to "0".

The MAC header and subheaders are octet aligned.

Table 6.2.1-1 Values of LCID for DL-SCH

	Index
	LCID values

	00000
	CCCH

	00001-01010
	Identity of the logical channel

	01011-11001
	Reserved

	11010
	Long DRX Command

	11011
	Activation/Deactivation

	11100
	UE Contention Resolution Identity

	11101
	Timing Advance Command

	11110
	DRX Command

	11111
	Padding


Table 6.2.1-2 Values of LCID for UL-SCH

	Index
	LCID values

	00000
	CCCH

	00001-01010
	Identity of the logical channel

	01011
	CCCH

	01100-10101
	Reserved

	10110
	Truncated Sidelink BSR

	10111
	Sidelink BSR

	11000
	Dual Connectivity Power Headroom Report

	11001
	Extended Power Headroom Report

	11010
	Power Headroom Report

	11011
	C-RNTI

	11100
	Truncated BSR

	11101
	Short BSR

	11110
	Long BSR

	11111
	Padding


Table 6.2.1-3 Values of F field:

	Index
	Size of Length field (in bits)

	0
	7

	1
	15


Table 6.2.1-4 Values of LCID for MCH

	Index
	LCID values

	00000
	MCCH (see note)

	00001-11100
	MTCH

	11101
	Reserved

	11110
	MCH Scheduling Information or Extended MCH Scheduling Information

	11111
	Padding

	NOTE: If there is no MCCH on MCH, an MTCH could use this value.


7.1.4.27.1.3
Test description

7.1.4.27.1.3.1
Pre-test conditions

System Simulator:

-
Cell 1 is the PCell, and Cell 10 is the PSCell. 

-
System information combination 3 as defined in TS 36.508 [18] clause 4.4.3.1 is used in E-UTRA Cell 1 and Cell 10.

UE:

Preamble:

-
The UE is in state DC MCG/SCG Dedicated RB established (state 5A) on Cell 1 and Cell 10 according to [18]

7.1.4.27.1.3.2
Test procedure sequence
Table 7.1.4.27.1.3.2-1 shows the cell configurations used during the test. The configuration T0 indicates the initial conditions after preamble. Subsequent configurations marked “T1”, “T2” etc are applied at the points indicated in the Main behaviour description in Table 7.1.4.27.1.3.2-1. Cell powers are chosen for a serving cell and a non-suitable “Off” cell as defined in TS36.508 Table 6.2.2.1-1.

Table 7.1.4.27.1.3.2-0: Cell configuration changes over time
	
	Parameter
	Unit
	Cell 1
	Cell 10
	Remarks

	T0
	Cell-specific RS EPRE
	dBm/15kHz
	-82
	-82
	

	T1
	Cell-specific RS EPRE
	dBm/15kHz
	-89
	-82
	

	T2
	Cell-specific RS EPRE
	dBm/15kHz
	-82
	-82
	

	T3
	Cell-specific RS EPRE
	dBm/15kHz
	-82
	-89
	

	T4
	Cell-specific RS EPRE
	dBm/15kHz
	-82
	-82
	


Table 7.1.4.27.1.3.2-1: Main behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	The SS is configured for Uplink Grant Allocation Type 2 on cell 1. SS is configured to transmit UL grant for UE at every TTI for FDD, and every 5ms in a DL subframe for TDD.
	-
	-
	-
	-

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

	
	EXCEPTION: In parallel with step 3, UE executes parallel behaviour defined in table 7.1.4.27.1.3.2-2
	-
	-
	-
	-

	3
	The UE transmits an RRCConnectionReconfigurationComplete message to confirm the setup of Dual Connectivity Power Headroom parameters 
	-->
	RRCConnectionReconfigurationComplete
	-
	-

	4
	Check: Does the UE transmit a MAC PDU containing Dual Connectivity Power Headroom MAC Control Element?
	-->
	MAC PDU
	1
	P

	5
	Wait for T= 10% of prohibitPHR-Timer.
	-
	-
	-
	-

	6
	SS adjusts cell levels according to row T1 of table 7.1.4.27.1.3.2-0.
	-
	-
	-
	-

	7
	Check: for 80% of prohibitPHR-Timer since step 4, does the UE transmit a MAC PDU containing Dual Connectivity Power Headroom MAC Control Element?
	-->
	MAC PDU
	2
	F

	8
	Check: After prohibitPHR-Timer started at step 4 expires, does the UE transmit a MAC PDU containing Dual Connectivity Power Headroom MAC Control Element?
	-->
	MAC PDU
	3
	P

	9
	SS adjusts cell levels according to row T2 of table 7.1.4.27.1.3.2-0..
	-
	-
	-
	-

	10
	Check: for 80% of prohibitPHR-Timer since step 8, does the UE transmit a MAC PDU containing Dual Connectivity Power Headroom MAC Control Element?
	-->
	MAC PDU
	2
	F

	11
	Check: after prohibitPHR-Timer after step 8, does the UE transmit a MAC PDU containing Dual Connectivity Power Headroom MAC Control Element?
	-->
	MAC PDU
	3
	P

	12
	SS adjusts cell levels according to row T3 of table 7.1.4.27.1.3.2-0.
	-
	-
	-
	-

	13
	Check: for 80% of prohibitPHR-Timer since step 11, does the UE transmit a MAC PDU containing Dual Connectivity Power Headroom MAC Control Element?
	-->
	MAC PDU
	2
	F

	14
	Check: after prohibitPHR-Timer after step 11, does the UE transmit a MAC PDU containing Dual Connectivity Power Headroom MAC Control Element?
	-->
	MAC PDU
	3
	P

	15
	SS adjusts cell levels according to row T4 of table 7.1.4.27.1.3.2-0.
	-
	-
	-
	-

	16
	Check: for 80% of prohibitPHR-Timer since step 14, does the UE transmit a MAC PDU containing Dual Connectivity Power Headroom MAC Control Element?
	-->
	MAC PDU
	2
	F

	17
	Check: after prohibitPHR-Timer after step 14, does the UE transmit a MAC PDU containing Dual Connectivity Power Headroom MAC Control Element?
	-->
	MAC PDU
	3
	P


Table 7.1.4.27.1.3.2-2: Parallel behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

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


7.1.4.27.1.3.3
Specific message contents

Table 7.1.4.27.1.3.3-1: RRCConnectionReconfiguration (step 2, Table 7.1.4.27.1.3.2-1)

	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
	
	

	                }
	
	
	

	              }
	
	
	

	                dualConnectivityPHR CHOICE {
	
	
	

	                   setup SEQUENCE {
	
	
	

	                       phr-ModeOtherCG-r12

	real
	
	

	              }
	
	
	

	            }
	
	
	

	          }
	
	
	

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


7.1.4.27.2
DC power headroom reporting/ PSCell addition and DL pathloss change reporting / Split DRB

7.1.4.27.2.1        Test Purpose (TP)

(1)

 with { UE in connected mode on a PCell }

ensure that {

  when { PSCell is added with a Split bearer }

    then { UE transmits a Dual Connectivity Power Headroom Report for the PCell and PSCell}
(2)

with { UE in connected mode with a Split DRB established and with UE power headroom reporting by DL_Pathloss change configured }

ensure that {

  when { DL Pathloss change is triggered while prohibitPHR-Timer is running }

    then { the UE does not transmit any UE Power Headroom Report }

            }

 (3)

with { UE in connected mode with a Split DRB established and with UE power headroom reporting by DL_Pathloss change configured }

ensure that {

  when { the prohibitPHR-Timer has expired and DL Pathloss change is triggered }

    then { UE transmits a Dual Connectivity Power Headroom Report }

            }

7.1.4.27.2.2
Conformance requirements

Same conformance requirements as in clause 7.1.4.27.1.2

7.1.4.27.2.3
Test description

7.1.4.27.2.3.1
Pre-test conditions

System Simulator:

-
Cell 1 is the PCell, and Cell 10 is the PSCell. 

-
System information combination 3 as defined in TS 36.508 [18] clause 4.4.3.1 is used in E-UTRA Cell 1 and Cell 10.

UE:

Preamble:

-
The UE is in state DC Split Dedicated RB established (state 5B) on Cell 1 and Cell 10 according to [18]

7.1.4.27.2.3.2
Test procedure sequence
Same test procedure sequence as in 7.1.4.27.1.3.2

7.1.4.27.2.3.3
Specific message contents

Same Specific message contents as in 7.1.4.27.1.3.3
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