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<Start of Modified Section>
5
Upper Tester Interface
This clause describes the handling of AT commands and MMI Commands at the system interface. The internal handling of those commands in TTCN is out of scope.

In the TTCN, the Upper Tester is located at the MTC; therefore there is one interface to the system adaptor common for all RATs.

There is one primitive defined carrying either an MMI or an AT command to be sent to the system adaptor and one common confirmation primitive to be sent by the system adaptor.

	TTCN-3 ASP Definition

	Type Name
	UT_SYSTEM_REQ

	TTCN-3 Type
	Record

	
Cmd
	TTCN-3 Type
	Union

	

AT
	charstring carrying the AT command as defined in TS 27.007 [32], TS 27.005 [31] and TS 27.060 [33]

	

MMI
	· Cmd (charstring)

· List of parameters:

· Name (charstring)

· Value (charstring)

	
CnfRequired
	TTCN-3 Type
	Boolean

	
	true: system adaptor shall reply with confirmation received from the UE

false: SS shall swallow any confirmation generated by the UE

Note: In the TTCN, a confirmation shall only be requested in cases when there is no signalling from the UE being triggered by the MMI/AT command


	TTCN-3 ASP Definition

	Type Name
	UT_COMMON_CNF

	TTCN-3 Type
	Record

	
Result
	TTCN-3 Type
	Boolean

	
	true: success

false: failure

	
ResultString
	TTCN-3 Type
	Charstring

	
	response by the UE for commands which request the UE to return a result, optional


All mandatory and optional AT commands are sent as AT command strings as defined above. If an optional AT command is not implemented in the UE, the system adaptor needs to parse the AT command and map it to an appropriate MMI command (which is out of scope for this document).

The following MMI commands are defined.
Table 5-1: MMI commands

	Command
	Parameters

	
	Name
	Value

	"SWITCH_ON"
	(none)

	"SWITCH_OFF"
	(none)

	"POWER_ON"
	(none)

	"POWER_OFF"
	(none)

	"INSERT_USIM"
	(none)

	"REMOVE_USIM"
	(none)

	"CHECK_PLMN"
	"PLMN"
	<PLMN ID>

	"PLMN_MANUAL"
	"PLMN"
	<PLMN ID>

	"PLMN_AUTOMATIC"
	(none)

	
	

	
	

	"CHECK_SMS_LENGTH_CONTENTS"
	“Length”
	<Length>

	
	“Msg”
	<Msg>


The following AT commands are applied in TTCN.

Table 5-2: AT Commands
	Command
	Reference

	ATD
	3GPP TS 27.007 

	AT+CGEQOS
	3GPP TS 27.007 

	AT+CGTFT
	3GPP TS 27.007

	AT+CGDSCONT
	3GPP TS 27.007

	AT+CGACT
	3GPP TS 27.007 

	AT+CGCMOD
	3GPP TS 27.007 

	AT+CGDCONT
	3GPP TS 27.007

	AT+CGDATA
	3GPP TS 27.007

	AT+CMGD
	3GPP TS 27.005

	AT+CSMS
	3GPP TS 27.005

	AT+CPMS
	3GPP TS 27.005

	AT+CMGF
	3GPP TS 27.005

	AT+CSCS
	3GPP TS 27.007

	AT+CSCA
	3GPP TS 27.005

	AT+CMGW
	3GPP TS 27.005

	AT+CMSS
	3GPP TS 27.005

	AT+CSMP
	3GPP TS 27.005

	AT+CGEQREQ
	3GPP TS 27.007

	AT+CCLK
	3GPP TS 27.007

	AT+COPS
	3GPP TS 27.007


AT commands are referred to TS 27.005 [31], TS 27.007 [32] and TS 27.060 [33].

<End of Modified Section>
<Start of Next Modified Section>

6.3
UTRAN ASP Definitions

6.3.1
ASPs for Control Primitive Transmission

	TTCN-3 ASP Definition

	Type Name
	U_CPHY_ CONFIG_REQ

	TTCN-3 Type
	union

	Port
	U_CPHY

	CPHY_RL_Setup_FDD_REQ
	TS 34.123-3, clause 7.3.2.2.11

	CPHY_RL_Setup_TDD_REQ
	TS 34.123-3, clause 7.3.2.3.1

	CPHY_RL_Modify_FDD_REQ
	TS 34.123-3, clause 7.3.2.2.9

	CPHY_RL_Modify_TDD_REQ
	TS 34.123-3, clause 7.3.2.3.1

	CPHY_RL_Release_REQ
	TS 34.123-3, clause 7.3.2.2.10

	CPHY_TrCH_Config_FDD_REQ
	TS 34.123-3, clause 7.3.2.2.13

	CPHY_TrCH_Config_TDD_REQ
	TS 34.123-3, clause 7.3.2.2.13

	CPHY_TrCH_Release_REQ
	TS 34.123-3, clause 7.3.2.2.14

	CPHY_Cell_Config_FDD_REQ
	TS 34.123-3, clause 7.3.2.2.2

	CPHY_Cell_Config_TDD_REQ
	TS 34.123-3, clause 7.3.2.3.1

	CPHY_Cell_Release_REQ
	TS 34.123-3, clause 7.3.2.2.3

	CPHY_Ini_REQ
	TS 34.123-3, clause 7.3.2.2.4

	CPHY_Cell_TxPower_Modify_REQ
	TS 34.123-3, clause 7.3.2.2.5

	CPHY_Frame_Number_REQ
	TS 34.123-3, clause 7.3.2.2.6


	TTCN-3 ASP Definition

	Type Name
	U_CPHY_ CONFIG_CNF

	TTCN-3 Type
	union

	Port
	U_CPHY

	CPHY_RL_Setup_CNF
	TS 34.123-3, clause 7.3.2.2.11

	CPHY_RL_Modify_CNF
	TS 34.123-3, clause 7.3.2.2.9

	CPHY_RL_Release_CNF
	TS 34.123-3, clause 7.3.2.2.10

	CPHY_TrCH_Config_CNF
	TS 34.123-3, clause 7.3.2.2.13

	CPHY_TrCH_Release_CNF
	TS 34.123-3, clause 7.3.2.2.14

	CPHY_Cell_Config_CNF
	TS 34.123-3, clause 7.3.2.2.2

	CPHY_Cell_Release_CNF
	TS 34.123-3, clause 7.3.2.2.3

	CPHY_Ini_CNF
	TS 34.123-3, clause 7.3.2.2.4

	CPHY_Cell_TxPower_Modify_CNF
	TS 34.123-3, clause 7.3.2.2.5

	CPHY_Frame_Number_CNF
	TS 34.123-3, clause 7.3.2.2.6

	CPHY_Sync_IND
	TS 34.123-3, clause 7.3.2.2.12

	CPHY_Out_of_Sync_IND
	TS 34.123-3, clause 7.3.2.2.7


	TTCN-3 ASP Definition

	Type Name
	U_CMAC_ CONFIG_REQ

	TTCN-3 Type
	union

	Port
	U_CMAC

	CMAC_Config_FDD_REQ
	TS 34.123-3, clause 7.3.2.2.17

	CMAC_Config_TDD_REQ
	TS 34.123-3, clause 7.3.2.2.17

	CMAC_SYSINFO_Config_REQ
	TS 34.123-3, clause 7.3.2.2.22

	CMAC_SecurityMode_Config_REQ
	TS 34.123-3, clause 7.3.2.2.20

	CMAC_Ciphering_Activate_REQ
	TS 34.123-3, clause 7.3.2.2.16

	CMAC_PAGING_Config_FDD_REQ
	TS 34.123-3, clause 7.3.2.2.18

	CMAC_PAGING_Config_TDD_REQ
	TS 34.123-3, clause 7.3.2.2.18

	CMAC_MACes_Config_REQ
	TS 34.123-3, clause 7.3.2.2.17d

	CMAC_MACe_Config_FDD_REQ
	TS 34.123-3, clause 7.3.2.2.17b

	CMAC_MACe_Config_TDD_REQ
	TS 34.123-3, clause 7.3.2.2.17b

	CMAC_MACe_NodeB_CellMapping_REQ
	TS 34.123-3, clause 7.3.2.2.17c

	CMAC_MAChs_MACehs_TFRCconfigure_FDD_REQ
	TS 34.123-3, clause 7.3.2.2.17a

	CMAC_MAChs_MACehs_TFRCconfigure_TDD_REQ
	TS 34.123-3, clause 7.3.2.3.1


	TTCN-3 ASP Definition

	Type Name
	U_CMAC_ CONFIG_CNF

	TTCN-3 Type
	union

	Port
	U_CMAC

	CMAC_Config_CNF
	TS 34.123-3, clause 7.3.2.2.17

	CMAC_SYSINFO_Config_CNF
	TS 34.123-3, clause 7.3.2.2.22

	CMAC_SecurityMode_Config_CNF
	TS 34.123-3, clause 7.3.2.2.20

	CMAC_Ciphering_Activate_CNF
	TS 34.123-3, clause 7.3.2.2.16

	CMAC_PAGING_Config_CNF
	TS 34.123-3, clause 7.3.2.2.18

	CMAC_MACes_Config_CNF
	TS 34.123-3, clause 7.3.2.2.17d

	CMAC_MACe_Config_CNF
	TS 34.123-3, clause 7.3.2.2.17b

	CMAC_MACe_NodeB_CellMapping_CNF
	TS 34.123-3, clause 7.3.2.2.17c

	CMAC_MAChs_MACehs_TFRCconfigure_CNF
	TS 34.123-3, clause 7.3.2.2.17a


	TTCN-3 ASP Definition

	Type Name
	U_CRLC_ CONFIG_REQ

	TTCN-3 Type
	union

	Port
	U_CRLC

	CRLC_Config_REQ
	TS 34.123-3, clause 7.3.2.2.24

	CRLC_Sequence_Number_REQ
	TS 34.123-3, clause 7.3.2.2.29

	CRLC_SecurityMode_Config_REQ
	TS 34.123-3, clause 7.3.2.2.28

	CRLC_Ciphering_Activate_REQ
	TS 34.123-3, clause 7.3.2.2.23

	CRLC_Integrity_Activate_REQ
	TS 34.123-3, clause 7.3.2.2.25

	CRLC_SetRRC_MessageSN_REQ
	TS 34.123-3, clause 7.3.2.2.28a

	CRLC_RRC_MessageSN_REQ
	TS 34.123-3, clause 7.3.2.2.27a

	CRLC_Resume_REQ
	TS 34.123-3, clause 7.3.2.2.27

	CRLC_Suspend_REQ
	TS 34.123-3, clause 7.3.2.2.31


	TTCN-3 ASP Definition

	Type Name
	U_CRLC_ CONFIG_CNF

	TTCN-3 Type
	union

	Port
	U_CRLC

	CRLC_Config_CNF
	TS 34.123-3, clause 7.3.2.2.24

	CRLC_Sequence_Number_CNF
	TS 34.123-3, clause 7.3.2.2.29

	CRLC_SecurityMode_Config_CNF
	TS 34.123-3, clause 7.3.2.2.28

	CRLC_Ciphering_Activate_CNF
	TS 34.123-3, clause 7.3.2.2.23

	CRLC_integrity_Activate_CNF
	TS 34.123-3, clause 7.3.2.2.25

	CRLC_Integrity_Failure_IND
	TS 34.123-3, clause 7.3.2.2.26

	CRLC_SetRRC_MessageSN_CNF
	TS 34.123-3, clause 7.3.2.2.28a

	CRLC_RRC_MessageSN_CNF
	TS 34.123-3, clause 7.3.2.2.27a

	CRLC_Resume_CNF
	TS 34.123-3, clause 7.3.2.2.27

	CRLC_Suspend_CNF
	TS 34.123-3, clause 7.3.2.2.31


6.3.2
ASPs for Data Transmission and Reception

	TTCN-3 ASP Definition
	Port
	Defined in

	UTRAN_RLC_AM_REQ
	UTRAN_AM
	TS 34.123-3, clause 7.3.2.2.34

	UTRAN_RLC_AM_IND
	UTRAN_AM
	TS 34.123-3, clause 7.3.2.2.34

	UTRAN_RLC_TR_REQ
	UTRAN_TM
	TS 34.123-3, clause 7.3.2.2.33

	UTRAN_RLC_TR_IND
	UTRAN_TM
	TS 34.123-3, clause 7.3.2.2.33

	UTRAN_RLC_UM_REQ
	UTRAN_UM
	TS 34.123-3, clause 7.3.2.2.35

	UTRAN_RLC_UM_IND
	UTRAN_UM
	TS 34.123-3, clause 7.3.2.2.35

	RRC_DataReq


	UTRAN_Dc
	TS 34.123-3, clause 7.1.2

	RRC_DataReq


	UTRAN_Dc
	TS 34.123-3, clause 7.1.2


<End of Modified Section>
<Start of Modified Section>
7.1.1
PDCCH Candidate Selection

In this clause following abbreviations are used:

-
Common search Space Aggregation: CS_Agr.

-
UE-Specific Search Space Aggregation: UE_Agr.

-
Total number of CCEs available in a subframe: Max_CCE.

SS shall apply defined rules below in a DL subframe for PDCCH candidates selection.

-
Scheduled transmissions on SI-RNTI / P-RNTI / RA-RNTI, use Common Search Space. UL and DL Scheduled transmissions on C-RNTI/ SPS C-RNTI, and DL Scheduled transmissions on Temp. C-RNTI, use UE-Specific Search Space. Transmissions on TPC-PUCCH-RNTI / TPC-PUSCH-RNTI and UL Scheduled transmissions on Temp. C-RNTI are not considered for default CCE management.

-
If a transmission on SI-RNTI is scheduled, PDCCH candidate corresponding to CCEs between 0..(CS_Agr-1) is used. This PDCCH candidate is reserved for SI-RNTI, and left vacant if no SI-RNTI transmission is scheduled.

-
PDCCH candidates corresponding to CCEs between CS_Agr..(2*CS_Agr-1) can be used either for the transmission on P-RNTI or RA-RNTI. In conformance test cases with single UE, there is no requirement for transmissions scheduled for both P-RNTI and RA-RNTI in one DL subframe.

-
For DL transmission for C-RNTI/SPS-RNTI/Temp C-RNTI the lowest value of m =m' which has a PDCCH available from CCEs between 2*CS_Agr .. (Max_CCE-1) shall be used. 'm' is defined in TS 36.213 [30], clause 9.1.1.

-
For UL transmission for C-RNTI/SPS-RNTI the lowest value of m =m">m'which has a PDCCH available from CCEs between 2*CS_Agr .. (Max_CCE-1) shall be used, irrespective of PDCCH candidate corresponding to m' is used or not.

NOTE:
If m' or m'' cannot be allocated in any TTI, it is a TTCN error due to X-RNTI not properly allocated. The error shall be reported to TTCN. The TTCN will exit the test case assigning an inconclusive verdict.

7.1.1.1
FDD candidates selection

Table 7.1.1.1-1 gives the CCE resources utilized for m' and m'' for default values of common search space aggregation level =4, UE-specific search space aggregation L=2 resulting in 6 PDCCH candidates m=0..5 and channel Bandwidth of 5 MHz. This give Max_CCE =20 for FDD. The table also gives the corresponding CCE start indices of PDCCH candidates for m' and m''.

Table 7.1.1.1-1: CCE Start indices(m' & m'') to be used for various C-RNTIs (5 MHz)

	C-RNTI
	Value
	
	SF0
	SF1
	SF2
	SF3
	SF4
	SF5
	SF6
	SF7
	SF8
	SF9

	tsc_C_RNTI_Def
	'1001'H

4097


	m'
	0
	1
	0
	0
	0
	3
	4
	0
	0
	0

	
	
	CCE_St_Ind'
	12
	8
	14
	8
	12
	8
	8
	8
	14
	10

	
	
	m''
	1
	2
	1
	1
	1
	4
	5
	1
	1
	1

	
	
	CCE_St_Ind''
	14
	10
	16
	10
	14
	10
	10
	10
	16
	12

	tsc_C_RNTI_Def2
	'1034'H

4148
	m'
	0
	0
	2
	0
	0
	4
	4
	1
	0
	0

	
	
	CCE_St_Ind'
	12
	16
	8
	14
	10
	8
	8
	8
	18
	16

	
	
	m''
	1
	1
	3
	1
	1
	5
	5
	2
	5
	1

	
	
	CCE_St_Ind''
	14
	18
	10
	16
	12
	10
	10
	10
	8
	18

	tsc_C_RNTI_Def3
	'1111'H

4369
	m'
	0
	0
	0
	2
	3
	0
	0
	0
	0
	4

	
	
	CCE_St_Ind'
	16
	10
	14
	8
	8
	10
	14
	8
	18
	8

	
	
	m''
	1
	1
	1
	3
	4
	1
	1
	1
	5
	5

	
	
	CCE_St_Ind''
	18
	12
	16
	10
	10
	12
	16
	10
	8
	10

	tsc_C_RNTI_Def4
	'1FF1'H

8177
	m'
	0
	0
	0
	0
	3
	0
	0
	0
	2
	4

	
	
	CCE_St_Ind'
	12
	12
	18
	16
	8
	18
	18
	18
	8
	8

	
	
	m''
	1
	1
	5
	1
	4
	5
	5
	5
	3
	5

	
	
	CCE_St_Ind''
	14
	14
	8
	18
	10
	8
	8
	8
	10
	10

	tsc_C_RNTI_Def5
	'04D2'H

1234
	m'
	0
	2
	0
	4
	0
	2
	3
	0
	1
	0

	
	
	CCE_St_Ind'
	10
	8
	10
	8
	14
	8
	8
	14
	8
	10

	
	
	m''
	1
	3
	1
	5
	1
	3
	4
	1
	2
	1

	
	
	CCE_St_Ind''
	12
	10
	12
	10
	16
	10
	10
	16
	10
	12

	tsc_C_RNTI_Def6
	'0929'H

2345
	m'
	4
	0
	4
	0
	0
	1
	3
	3
	4
	2

	
	
	CCE_St_Ind'
	8
	10
	8
	12
	14
	8
	8
	8
	8
	8

	
	
	m''
	5
	1
	5
	1
	1
	2
	4
	4
	5
	3

	
	
	CCE_St_Ind''
	10
	12
	10
	14
	16
	10
	10
	10
	10
	10

	tsc_C_RNTI_Def7
	'0D80'H

3456
	m'
	2
	0
	2
	0
	0
	0
	3
	0
	0
	2

	
	
	CCE_St_Ind'
	8
	16
	8
	18
	14
	14
	8
	16
	14
	8

	
	
	m''
	3
	1
	3
	5
	1
	1
	4
	1
	1
	3

	
	
	CCE_St_Ind''
	10
	18
	10
	8
	16
	16
	10
	18
	16
	10

	tsc_C_RNTI_Def8
	'11D7'H

4567
	m'
	0
	0
	0
	2
	0
	0
	3
	2
	0
	2

	
	
	CCE_St_Ind'
	8
	16
	8
	8
	14
	16
	8
	8
	8
	8

	
	
	m''
	1
	1
	1
	3
	1
	1
	4
	3
	1
	3

	
	
	CCE_St_Ind''
	10
	18
	10
	10
	16
	18
	10
	10
	10
	10

	tsc_C_RNTI_Def9
	'162E'H

5678
	m'
	0
	3
	0
	0
	0
	2
	0
	0
	3
	2

	
	
	CCE_St_Ind'
	12
	8
	12
	16
	8
	8
	16
	18
	8
	8

	
	
	m''
	1
	4
	1
	1
	1
	3
	1
	5
	4
	3

	
	
	CCE_St_Ind''
	14
	10
	14
	18
	10
	10
	18
	8
	10
	10

	tsc_C_RNTI_Def10
	'1A85'H

6789
	m'
	0
	0
	0
	3
	0
	1
	0
	1
	3
	2

	
	
	CCE_St_Ind'
	16
	8
	16
	8
	8
	8
	16
	8
	8
	8

	
	
	m''
	1
	1
	1
	4
	1
	2
	1
	2
	4
	3

	
	
	CCE_St_Ind''
	18
	10
	18
	10
	10
	10
	18
	10
	10
	10


Tables 7.1.1.1-2, 7.1.1.1-3, 7.1.1.1-4 give the CCE resources utilized for m' and m'' for default values of common search space aggregation level =4, UE-specific search space aggregation L=2 resulting in 6 PDCCH candidates m=0..5 and bandwidths of 10/15/20 MHz respectively. This gives Max_CCE =25(10 MHz)/37(15 MHz)/50(20 MHz) for FDD. The tables also give the corresponding CCE start indices of PDCCH candidates for m' and m''. These are in general to be applied in MAC Transport block size test cases defined in clause 7.1.7 of 36.523-1 [1].

Table 7.1.1.1-2: CCE Start indices (m' & m'') to be used for default C-RNTI (10 MHz)

	C-RNTI
	Value
	
	SF0
	SF1
	SF2
	SF3
	SF4
	SF5
	SF6
	SF7
	SF8
	SF9

	tsc_C_RNTI_Def
	'1001'H

4097


	m'
	0
	3
	3
	0
	0
	0
	0
	0
	0
	0

	
	
	CCE_St_Ind'
	12
	8
	8
	20
	16
	18
	16
	8
	14
	18

	
	
	m''
	1
	4
	4
	1
	1
	1
	1
	1
	1
	1

	
	
	CCE_St_Ind''
	14
	10
	10
	22
	18
	20
	18
	10
	16
	20

	tsc_C_RNTI_Def2
	'1034'H

4148
	m'
	0
	4
	0
	0
	0
	4
	0
	0
	0
	0

	
	
	CCE_St_Ind'
	8
	8
	20
	10
	14
	8
	20
	22
	18
	8

	
	
	m''
	1
	5
	1
	1
	1
	5
	1
	5
	1
	1

	
	
	CCE_St_Ind''
	10
	10
	22
	12
	16
	10
	22
	8
	20
	10

	tsc_C_RNTI_Def3
	'1111'H

4369
	m'
	0
	0
	0
	4
	0
	0
	0
	2
	0
	0

	
	
	CCE_St_Ind'
	16
	10
	10
	8
	22
	22
	22
	8
	10
	16

	
	
	m''
	1
	1
	1
	5
	5
	5
	5
	3
	1
	1

	
	
	CCE_St_Ind''
	18
	12
	12
	10
	8
	8
	8
	10
	12
	18

	tsc_C_RNTI_Def4
	'1FF1'H

8177
	m'
	2
	0
	0
	4
	0
	0
	3
	0
	2
	0

	
	
	CCE_St_Ind'
	8
	20
	14
	8
	10
	18
	8
	22
	8
	12

	
	
	m''
	3
	1
	1
	5
	1
	1
	4
	5
	3
	1

	
	
	CCE_St_Ind''
	10
	22
	16
	10
	12
	20
	10
	8
	10
	14

	tsc_C_RNTI_Def5
	'04D2'H

1234
	m'
	3
	0
	0
	0
	0
	2
	3
	3
	1
	0

	
	
	CCE_St_Ind'
	8
	16
	22
	12
	22
	8
	8
	8
	8
	22

	
	
	m''
	4
	1
	5
	1
	5
	3
	4
	4
	2
	5

	
	
	CCE_St_Ind''
	10
	18
	8
	14
	8
	10
	10
	10
	10
	8

	tsc_C_RNTI_Def6
	'0929'H

2345
	m'
	0
	0
	2
	2
	0
	1
	0
	0
	0
	2

	
	
	CCE_St_Ind'
	20
	18
	8
	8
	18
	8
	18
	22
	12
	8

	
	
	m''
	1
	1
	3
	3
	1
	2
	1
	5
	1
	3

	
	
	CCE_St_Ind''
	22
	20
	10
	10
	20
	10
	20
	8
	14
	10

	tsc_C_RNTI_Def7
	'0D80'H

3456
	m'
	4
	0
	0
	1
	0
	0
	0
	0
	0
	4

	
	
	CCE_St_Ind'
	8
	20
	20
	8
	14
	22
	10
	8
	18
	8

	
	
	m''
	5
	1
	1
	2
	1
	5
	1
	1
	1
	5

	
	
	CCE_St_Ind''
	10
	22
	22
	10
	16
	8
	12
	10
	20
	10

	tsc_C_RNTI_Def8
	'11D7'H

4567
	m'
	2
	0
	0
	0
	0
	4
	3
	2
	4
	0

	
	
	CCE_St_Ind'
	8
	8
	12
	8
	10
	8
	8
	8
	8
	20

	
	
	m''
	3
	1
	1
	1
	1
	5
	4
	3
	5
	1

	
	
	CCE_St_Ind''
	10
	10
	14
	10
	12
	10
	10
	10
	10
	22

	tsc_C_RNTI_Def9
	'162E'H

5678
	m'
	0
	0
	2
	4
	0
	0
	2
	0
	1
	0

	
	
	CCE_St_Ind'
	8
	10
	8
	8
	16
	16
	8
	14
	8
	16

	
	
	m''
	1
	1
	3
	5
	1
	1
	3
	1
	2
	1

	
	
	CCE_St_Ind''
	10
	12
	10
	10
	18
	18
	10
	16
	10
	18

	tsc_C_RNTI_Def10
	'1A85'H

6789
	m'
	0
	0
	0
	3
	0
	0
	0
	0
	3
	0

	
	
	CCE_St_Ind'
	12
	12
	20
	8
	12
	18
	20
	10
	8
	12

	
	
	m''
	1
	1
	1
	4
	1
	1
	1
	1
	4
	1

	
	
	CCE_St_Ind''
	14
	14
	22
	10
	14
	20
	22
	12
	10
	14


Table 7.1.1.1-3: CCE Start indices (m' & m'') to be used for default C-RNTI (15 MHz)

	C-RNTI
	Value
	
	SF0
	SF1
	SF2
	SF3
	SF4
	SF5
	SF6
	SF7
	SF8
	SF9

	tsc_C_RNTI_Def
	'1001'H

4097


	m'
	4
	0
	0
	0
	0
	0
	0
	0
	0
	0

	
	
	CCE_St_Ind'
	8
	14
	14
	20
	16
	18
	28
	20
	26
	30

	
	
	m''
	5
	1
	1
	1
	1
	1
	1
	1
	1
	1

	
	
	CCE_St_Ind''
	10
	16
	16
	22
	18
	20
	30
	22
	28
	32


Table 7.1.1.1-4: CCE Start indices (m' & m'') to be used for default C-RNTI (20 MHz)

	C-RNTI
	Value
	
	SF0
	SF1
	SF2
	SF3
	SF4
	SF5
	SF6
	SF7
	SF8
	SF9

	tsc_C_RNTI_Def
	'1001'H

4097


	m'
	3
	0
	0
	0
	0
	0
	0
	0
	2
	0

	
	
	CCE_St_Ind'
	8
	36
	34
	38
	42
	22
	10
	8
	8
	20

	
	
	m''
	4
	1
	1
	1
	1
	1
	1
	1
	3
	1

	
	
	CCE_St_Ind''
	10
	38
	36
	40
	44
	24
	12
	10
	10
	22


7.1.1.2
TDD candidates selection

The default TDD subframe configuration 1 is applied to this clause.

Considering that each TDD subframe having different PHICH group number, and only two symbols being present for PDCCH in the special subframes 1 and 6 for bandwidth of 5 MHz, two symbols for PDCCH in all subframes for bandwidth of 10/15/20 MHz [3], each subframe has, therefore, different number of MAX_CCE.
Table 7.1.1.2-1 gives the PDCCH candidates of m' and m'' for default values of common search space aggregation level =4, UE-specific search space aggregation L=2 resulting in 6 PDCCH candidates m=0..5 and the corresponding CCE start indices for channel bandwidth of 5MHz. SF0 and SF5 cannot be used for UL grant. SF1 and SF6 are not used for DL assignment. SF2, SF3, SF7 and SF8 are not applicable to PDCCH CCE allocation since they are uplink subframes.
Table 7.1.1.2-1: CCE Start indices (m’ & m’’) to be used for various C-RNTIs (5 MHz)

	C-RNTI
	Value
	
	SF0
	SF1
	SF2
	SF3
	SF4
	SF5
	SF6
	SF7
	SF8
	SF9

	
	
	Max_CCE
	21
	12
	-
	-
	20
	21
	12
	-
	-
	20

	tsc_C_RNTI_Def
	'1001'H

4097


	m'
	0
	-
	-
	-
	0
	3
	-
	-
	-
	0

	
	
	CCE_St_Ind'
	12
	-
	-
	-
	12
	8
	-
	-
	-
	10

	
	
	m''
	-
	4
	-
	-
	1
	-
	3
	-
	-
	1

	
	
	CCE_St_Ind''
	-
	10
	-
	-
	14
	-
	10
	-
	-
	12

	tsc_C_RNTI_Def2
	'1034'H

4148
	m'
	0
	-
	-
	-
	0
	4
	-
	-
	-
	0

	
	
	CCE_St_Ind'
	12
	-
	-
	-
	10
	8
	-
	-
	-
	16

	
	
	m''
	-
	5
	-
	-
	1
	-
	1
	-
	-
	1

	
	
	CCE_St_Ind''
	-
	10
	-
	-
	12
	-
	10
	-
	-
	18

	tsc_C_RNTI_Def3
	'1111'H

4369
	m'
	0
	-
	-
	-
	3
	0
	-
	-
	-
	4

	
	
	CCE_St_Ind'
	16
	-
	-
	-
	8
	10
	-
	-
	-
	8

	
	
	m''
	-
	0
	-
	-
	4
	-
	5
	-
	-
	5

	
	
	CCE_St_Ind''
	-
	10
	-
	-
	10
	-
	8
	-
	-
	10

	tsc_C_RNTI_Def4
	'1FF1'H

8177
	m'
	0
	-
	-
	-
	3
	0
	-
	-
	-
	4

	
	
	CCE_St_Ind'
	12
	-
	-
	-
	8
	18
	-
	-
	-
	8

	
	
	m''
	-
	1
	-
	-
	4
	-
	4
	-
	-
	5

	
	
	CCE_St_Ind''
	-
	10
	-
	-
	10
	-
	10
	-
	-
	10

	tsc_C_RNTI_Def5
	'04D2'H

1234
	m'
	0
	-
	-
	-
	0
	2
	-
	-
	-
	0

	
	
	CCE_St_Ind'
	10
	-
	-
	-
	14
	8
	-
	-
	-
	10

	
	
	m''
	-
	3
	-
	-
	1
	-
	4
	-
	-
	1

	
	
	CCE_St_Ind''
	-
	10
	-
	-
	16
	-
	10
	-
	-
	12

	tsc_C_RNTI_Def6
	'0929'H

2345
	m'
	4
	-
	-
	-
	0
	1
	-
	-
	-
	2

	
	
	CCE_St_Ind'
	8
	-
	-
	-
	14
	8
	-
	-
	-
	8

	
	
	m''
	-
	2
	-
	-
	2
	-
	1
	-
	-
	3

	
	
	CCE_St_Ind''
	-
	10
	-
	-
	16
	-
	10
	-
	-
	10

	tsc_C_RNTI_Def7
	'0D80'H

3456
	m'
	2
	-
	-
	-
	0
	0
	-
	-
	-
	2

	
	
	CCE_St_Ind'
	8
	-
	-
	-
	14
	14
	-
	-
	-
	8

	
	
	m''
	-
	1
	-
	-
	1
	-
	5
	-
	-
	3

	
	
	CCE_St_Ind''
	-
	10
	-
	-
	16
	-
	8
	-
	-
	11

	tsc_C_RNTI_Def8
	'11D7'H

4567
	m'
	0
	-
	-
	-
	0
	0
	-
	-
	-
	2

	
	
	CCE_St_Ind'
	8
	-
	-
	-
	14
	16
	-
	-
	-
	8

	
	
	m''
	-
	0
	-
	-
	1
	-
	4
	-
	-
	3

	
	
	CCE_St_Ind''
	-
	10
	-
	-
	16
	-
	10
	-
	-
	10

	tsc_C_RNTI_Def9
	'162E'H

5678
	m'
	0
	-
	-
	-
	0
	2
	-
	-
	-
	2

	
	
	CCE_St_Ind'
	12
	-
	-
	-
	8
	8
	-
	-
	-
	8

	
	
	m''
	-
	5
	-
	-
	1
	-
	3
	-
	-
	3

	
	
	CCE_St_Ind''
	-
	8
	-
	-
	10
	-
	10
	-
	-
	10

	tsc_C_RNTI_Def10
	'1A85'H

6789
	m'
	0
	-
	-
	-
	0
	1
	-
	-
	-
	2

	
	
	CCE_St_Ind'
	16
	-
	-
	-
	8
	8
	-
	-
	-
	8

	
	
	m''
	-
	5
	-
	-
	1
	-
	1
	-
	-
	3

	
	
	CCE_St_Ind''
	-
	10
	-
	-
	10
	-
	10
	-
	-
	10


Tables 7.1.1.2-2, 7.1.1.2-3, 7.1.1.2-4 give the PDCCH candidates of m' and m'' for default values of common search space aggregation level =4, UE-specific search space aggregation L=2 resulting in 6 PDCCH candidates m=0..5 and the corresponding CCE start indices for bandwidths of 10/15/20 MHz respectively, with the different Max_CCE number for each subframe.
Table 7.1.1.2-2: CCE Start indices (m' & m'') to be used for default C-RNTI (10 MHz)
	C-RNTI
	Value
	
	SF0
	SF1
	SF2
	SF3
	SF4
	SF5
	SF6
	SF7
	SF8
	SF9

	
	
	Max_CCE
	27
	25
	-
	-
	25
	27
	25
	-
	-
	25

	tsc_C_RNTI_Def
	'1001'H

4097


	m'
	0
	-
	-
	-
	0
	2
	-
	-
	-
	0

	
	
	CCE_St_Ind'
	10
	-
	-
	-
	16
	8
	-
	-
	-
	18

	
	
	m''
	-
	4
	-
	-
	1
	-
	1
	-
	-
	1

	
	
	CCE_St_Ind''
	-
	10
	-
	-
	18
	-
	18
	-
	-
	20


Table 7.1.1.2-3: CCE Start indices (m' & m'') to be used for default C-RNTI (15 MHz)
	C-RNTI
	Value
	
	SF0
	SF1
	SF2
	SF3
	SF4
	SF5
	SF6
	SF7
	SF8
	SF9

	
	
	Max_CCE
	41
	37
	-
	-
	37
	41
	37
	-
	-
	37

	tsc_C_RNTI_Def
	'1001'H

4097


	m'
	0
	-
	-
	-
	0
	3
	-
	-
	-
	0

	
	
	CCE_St_Ind'
	12
	-
	-
	-
	16
	8
	-
	-
	-
	30

	
	
	m''
	-
	1
	-
	-
	1
	-
	1
	-
	-
	1

	
	
	CCE_St_Ind''
	-
	16
	-
	-
	18
	-
	30
	-
	-
	32


Table 7.1.1.2-4: CCE Start indices (m' & m'') to be used for default C-RNTI (20 MHz)
	C-RNTI
	Value
	
	SF0
	SF1
	SF2
	SF3
	SF4
	SF5
	SF6
	SF7
	SF8
	SF9

	
	
	Max_CCE
	55
	50
	-
	-
	50
	55
	50
	-
	-
	50

	tsc_C_RNTI_Def
	'1001'H

4097


	m'
	4
	-
	-
	-
	0
	4
	-
	-
	-
	0

	
	
	CCE_St_Ind'
	8
	-
	-
	-
	42
	8
	-
	-
	-
	20

	
	
	m''
	-
	1
	-
	-
	1
	-
	1
	-
	-
	1

	
	
	CCE_St_Ind''
	-
	38
	-
	-
	44
	-
	12
	-
	-
	22

	tsc_C_RNTI_Def2
	‘1034’H

4148
	m’
	0
	-
	-
	-
	0
	4
	-
	-
	-
	1

	
	
	CCE_St_Ind'
	32
	-
	-
	-
	20
	8
	-
	-
	-
	8

	
	
	m’’
	-
	1
	-
	-
	1
	-
	1
	-
	-
	2

	
	
	CCE_St_Ind'’
	-
	48
	-
	-
	22
	-
	12
	-
	-
	10

	tsc_C_RNTI_Def3
	‘1111’H

4369
	m’
	0
	-
	-
	-
	3
	2
	-
	-
	-
	0

	
	
	CCE_St_Ind'
	52
	-
	-
	-
	8
	8
	-
	-
	-
	20

	
	
	m’’
	-
	1
	-
	-
	4
	-
	3
	-
	-
	1

	
	
	CCE_St_Ind'’
	-
	22
	-
	-
	10
	-
	10
	-
	-
	22

	tsc_C_RNTI_Def4
	‘1FF1’H

8177
	m’
	0
	-
	-
	-
	0
	0
	-
	-
	-
	0

	
	
	CCE_St_Ind'
	22
	-
	-
	-
	42
	18
	-
	-
	-
	20

	
	
	m’’
	-
	1
	-
	-
	1
	-
	1
	-
	-
	1

	
	
	CCE_St_Ind'’
	-
	14
	-
	-
	44
	-
	30
	-
	-
	22

	tsc_C_RNTI_Def5
	‘04D2’H

1234
	m’
	0
	-
	-
	-
	0
	0
	-
	-
	-
	0

	
	
	CCE_St_Ind'
	26
	-
	-
	-
	44
	10
	-
	-
	-
	20

	
	
	m’’
	-
	1
	-
	-
	1
	-
	1
	-
	-
	1

	
	
	CCE_St_Ind'’
	-
	36
	-
	-
	46
	-
	14
	-
	-
	22

	tsc_C_RNTI_Def6
	‘0929’H

2345
	m’
	0
	-
	-
	-
	0
	4
	-
	-
	-
	2

	
	
	CCE_St_Ind'
	26
	-
	-
	-
	14
	8
	-
	-
	-
	8

	
	
	m’’
	-
	1
	-
	-
	1
	-
	1
	-
	-
	3

	
	
	CCE_St_Ind'’
	-
	22
	-
	-
	16
	-
	24
	-
	-
	10

	tsc_C_RNTI_Def7
	‘0D80’H

3456
	m’
	0
	-
	-
	-
	0
	0
	-
	-
	-
	0

	
	
	CCE_St_Ind'
	42
	-
	-
	-
	34
	28
	-
	-
	-
	14

	
	
	m’’
	-
	2
	-
	-
	1
	-
	1
	-
	-
	1

	
	
	CCE_St_Ind'’
	-
	10
	-
	-
	36
	-
	34
	-
	-
	16

	tsc_C_RNTI_Def8
	‘11D7’H

4567
	m’
	2
	-
	-
	-
	2
	0
	-
	-
	-
	0

	
	
	CCE_St_Ind'
	8
	-
	-
	-
	8
	18
	-
	-
	-
	24

	
	
	m’’
	-
	1
	-
	-
	3
	-
	1
	-
	-
	1

	
	
	CCE_St_Ind'’
	-
	18
	-
	-
	10
	-
	44
	-
	-
	26

	tsc_C_RNTI_Def9
	‘162E’H

5678
	m’
	0
	-
	-
	-
	0
	0
	-
	-
	-
	0

	
	
	CCE_St_Ind'
	20
	-
	-
	-
	48
	46
	-
	-
	-
	34

	
	
	m’’
	-
	4
	-
	-
	5
	-
	1
	-
	-
	1

	
	
	CCE_St_Ind'’
	-
	10
	-
	-
	8
	-
	28
	-
	-
	36

	tsc_C_RNTI_Def10
	‘1A85’H

6789
	m’
	0
	-
	-
	-
	0
	0
	-
	-
	-
	0

	
	
	CCE_St_Ind'
	36
	-
	-
	-
	18
	36
	-
	-
	-
	44

	
	
	m’’
	-
	1
	-
	-
	1
	-
	1
	-
	-
	1

	
	
	CCE_St_Ind'’
	-
	40
	-
	-
	20
	-
	38
	-
	-
	46


7.2
Uplink Grant

The Network/SS informs the UE if it is allowed to make Uplink Data transmission by transmitting 'DCI format 0' on PDCCH. The UE shall transmit (4 TTI later for FDD or variable for TDD) a Transport block of exactly the same size as specified in DCI format 0. The UE has no control of its own on TB size, and has to merely follow the network, even if that means lots of MAC padding or resource starving.

The UE has the following means to communicate if it has UL data ready for transmission and subsequently the estimate of quantity of data to be transmitted.

RACH procedure: UE in idle mode, handed over to a new cell or connected mode but PUCCH is unsynchronized (sometimes referred to as PUCCH is not configured) will trigger RACH procedure on data ready for transmission in UL.

Scheduling Request: UE in connected mode, no grant configured, PUCCH is synchronized and has data ready for transmission in UL, will transmit a scheduling request on PUCCH.

Buffer Status Reports: UE in connected mode, PUCCH synchronized, has a configured grant for current TTI, but grant is not sufficient to transmit all the data will include MAC control element BSR in the UL MAC PDU.

RACH and SR indicate on data availability and BSR provides an estimate of data available for transmission.

Hence to determine the exact need of the grant requirement of the UE a network/SS needs to act on all three of the above. This eventually complicates the SS implementation and hence the grant allocation procedure is simplified such that SS needs only to react on reception of SR.

The SS, if configured for maintaining PUCCH synchronization at UE, shall periodically transmit automatically MAC PDUs containing the MAC control element 'Timing Advance'. The period as configured by the TTCN is set to 80 % of the 'Time Alignment Timer' defaul value (750 ms) configured at UE. In case of Layer 2 UM test the period configured as 150 ms (Note), i.e. 20% of the 'Time Alignment Timer' default value. This guarantees that UE will remain PUCCH synchronized as long as SS transmits Timing Advance control elements. This prevents the UE from performing the RACH procedure for the grant request.

NOTE: 150 ms is 75% of the DRX inactivity time, 200 ms, at the Layer 2 UM test.

Additionally the SS can be configured to automatically transmit a 'configured' UL grant at every reception of a Scheduling Request. This grant should be selected under the following restrictions:

-
All UE categories can handle this i.e. (TBS < 5160).

-
It is sufficiently large that most of uplink signalling messages can be transmitted. In case the grant is not sufficient to fit the whole UL data, the UE will have to wait for the expiry of RETX_BSR_TIMER and retransmit a SR. And hence the procedure is repeated.

The following 4 types of grant allocation configurations are possible. Grant allocation Types 1 to 3 are applicable, when the UE is in connected state. Grant allocation Type 4 is applicable when UE is establishing the RRC Connection.

Grant Allocation Type 1:

-
SS is configured to maintain PUCCH Synch.

-
SS is configured to send an automatically 'configured Grant' (in terms of IMCS and NPRB) to the UE on every reception of a Scheduling Request, within 10 subframes.

-
This type of grant allocation is suitable for RRC and NAS test cases and the registration (preamble) of all tests.

Grant Allocation Type 2:

-
Configure SS to maintain PUCCH Synch.

-
Configure SS to periodically transmit a grant (IMCS and NPRB). Number of grants (1 or more) and period configured by TTCN. First grant transmitted as specified in timing information.

-
This type of grant allocation is suitable for RLC, PDCP and few MAC test cases.

-
No additional grant is allocated on reception of any SRs.

Grant Allocation Type 3:

-
SS may or may not be configured to maintain PUCCH Synch.

-
Configure SS to transmit a one time grant (IMCS and NPRB) in the time requested by TTCN. The one time transmission  is achieved by setting Number of grants=1 and period =Only once

-
This type of grant allocation is suitable for MAC and DRB tests when UE is in UL Synchronised state

Grant Allocation Type 4 (RACH configuration):

-
In addition to the 3 types of UL grant allocations, a fourth type of grant allocation during the RACH procedure is also possible, where the SS behaves as per the RACH procedure configured and allocates the configured grant during the RACH procedure.

All the UL grant allocation methods define grant allocation in terms of IMCS and NPRB to be used. The SS shall allocate RBs corresponding to PRB indices 0..(NPRB-1).

7.3
Downlink Resource Allocation

The DL resource allocation is an SS emulation function. In order to ensure similar DL behaviours (within defined tolerances) on the different SS platforms in the timing stringent requirements, all downlink resource allocation schemes specified in the present clause shall be supported by the SS.

When the DL data is to be sent with a specific scheduling requirement, for instance, in a TTI in advance rather than "now", the TTCN shall ensure that the data is scheduled 100 ms in advance. The 100 ms time covers all time delays, from the time DL data is sent by the TTCN to the completion of the transmission at the SS (TTCN delays, codec delays, adaptor delays and SS processing delays at various protocol Layers).

NOTE:
The DL data means DL signalling and/or data in the present clause.

7.3.1
PDCCH DCI default formats

Two types of DCI combinations are identified as default formats for the signalling and protocol test.

DCI combination 1 uses:

-
DCI format 1A, resource allocation type 2 localised, for all DL scheduling types.

DCI combination 2 uses:

-
DCI format 1C, resource allocation type 2 distributed, for scheduling of PCCH/BCCH/RAR; and

-
DCI format 1 resource allocation type 0, for UE dedicated scheduling.

7.3.2
Radio parameters configured

The SS shall support DL QPSK, 16QAM and 64QAM modulation schemes. The configured radio parameters, including DCI format, resource allocation types, maximum allowed modulation scheme, first virtual / physical resource block to be used, maximum available resource blocks and redundancy version, are provided to the SS.

In the normal signalling test condition, DL RLC and HARQ retransmissions are rare. The redundancy version is provided to allow the occasional HARQ retransmissions. 
7.3.3
General DL scheduling scheme

The rules in the present clause, unless particularly specified, are applied to both default DCI combinations.

The bandwidth of 5/10/20 MHz makes 25/50/100 available physical resource blocks respectively. The 25/50/100 resource blocks are divided into three distinct sets. Exact set sizes and the elements contained in the individual sets depend upon the DCI combination to be applied.

-
The first set is reserved for BCCH mapped to DL-SCH (SI-RNTI).

-
The second set is reserved for PCCH mapped to DL-SCH (P-RNTI).

-
The third set is used for one of mutually exclusive transmissions of:

-
'Random Access Response' mapped to DL-SCH (RA-RNTI); or

-
UE-dedicated scheduling mapped to DL-SCH (C-RNTI/ SPS C-RNTI/ Temp C-RNTI).

For each subframe for which data of one or more types is scheduled, the SS shall select a Transport Block Size (TBS), independently for each type of data scheduled, such that:

-
All the scheduled data is transmitted respecting the timing information.  More details on the timing information can be found in clause 7.8.
-
 
-
Not more than MaxRbCnt resource blocks are used, for DCI format 1C, NPRB = MaxRbCnt.

-
Minimum MAC Padding is performed.

-
If all scheduled Data cannot be transmitted in the indicated subframe, for example due to TDD and half duplex configuration, it shall be transmitted in the next available subframe.

7.3.3.1
Additional rules for BCCH scheduling scheme

This scheme is applicable for Data transmission on logical channel BCCH mapped to DL-SCH, PDCCH scrambled by SI-RNTI. For both DCI combinations 4 physical resource blocks are reserved for BCCH transmission. The maximum modulation scheme is restricted to QPSK.

Following additional rules are applied for TBS selection:

-
The Max TBS, the maximum TBS allowed for the scheduling scheme, is restricted to 600. (nearest value achievable for ITBS = 9 and NPRB = 4, as per table 7.1.7.2.1-1 of TS 36.213 [30]).

-
If the scheduled Data cannot fit into a TBS smaller or equal to Max TBS, SS generates an error (it's a TTCN error). TTCN should gracefully exit the test case as a fatal error, assigning inconclusive verdict.
-
Rules in clause 7.3.3.1.1 for DCI combination 1 and in clause 7.3.3.1.2 for DCI combination 2 shall be applied.

7.3.3.1.1
BCCH with DCI combination 1

TS 36.213 [30], table 7.1.7.2.1-1, rows with ITBS =0..26 and columns with NPRB =2 (corresponding to TPC LSB =0) and NPRB =3 (corresponding to TPC LSB =1), TBS <=Max TBS are applicable.

Distinct TBSs and all (TPC LSB, ITBS) combinations for each distinct TBS are listed in the sheet.

If a TBS can have two (TPC LSB, ITBS) combinations, the combination with TPC LSB =0 is selected.

RIV indicates 4 PRBs with index 0..3 allocated.
7.3.3.1.2
BCCH with DCI combination 2

TS 36.213 [30], table 7.1.7.2.3-1 , ITBS  =0..17 with TBS <=Max TBS are applicable.

RIV indicates 4 virtual RBs with index 0..3 allocated. These virtual RBs correspond to the physical RBs
with index 0, 6, 12, 18 in even slots and 12, 18, 0, 6 in odd slots for 5 MHz bandwidth,

with index 0, 12, 27, 39 in even slots and 27, 39, 0, 12 in odd slots for 10 MHz bandwidth,
with index 0, 24, 48, 72 in even slots and 48, 72, 0, 24 in odd slots for 20 MHz bandwidth.

7.3.3.2
Additional rules for PCCH specific scheduling scheme

This scheme is applicable for Data transmission on logical channel PCCH mapped to DL-SCH, PDCCH scrambled by P-RNTI. For DCI combination 1, one physical resource block is reserved. For DCI combination 2, two physical resource blocks are reserved for 5 MHz bandwidth, and four physical resource blocks are reserved for 10 or 20 MHz bandwidth. The maximum modulation scheme is restricted to QPSK.

Following additional rules are applied for TBS selection:

-
If the scheduled Data cannot fit into Max TBS, SS generates an error (it's a TTCN error). TTCN should gracefully exit the test case as a fatal error, assigning inconclusive verdict.

-
Rules in clause 7.3.3.2.1 for DCI combination 1 and clause 7.3.3.2.2 for DCI combination 2 shall be applied.

7.3.3.2.1
PCCH with DCI combination 1

TS 36.213 [30], table 7.1.7.2.1-1, rows with ITBS =0..26 and columns with NPRB =2 (corresponding to TPC LSB =0) and NPRB =3 (corresponding to TPC LSB =1) TBS < =Max TBS are applicable.

The Max TBS is restricted to 120 (nearest value achievable for ITBS = 9 and NPRB =1, as per table 7.1.7.2.1-1 of TS 36.213 [30]).

Distinct TBSs and all (TPC LSB, ITBS) combinations for each distinct TBS are listed in the sheet.

If a TBS can have two (TPC LSB, ITBS) combinations, the combination with TPC LSB =0 is selected.

RIV indicates 1 PRBs with index 4 allocated.
7.3.3.2.2
PCCH with DCI combination 2

TS 36.213 [30], table 7.1.7.2.3-1, ITBS =0..11 for 5 MHz/ ITBS =0..17 for 10 or 20 MHz  with TBS <= Max TBS  are applicable.

The Max TBS is restricted to
296 bits (nearest value achievable for ITBS = 9 and NPRB =2) for 5 MHz bandwidth,

600 bits (nearest value achievable for ITBS = 9 and NPRB = 4) for 10 or 20 MHz bandwidth.

RIV indicates either two virtual RBs with index 4 and 5 allocated, or four virtual RBs with index 4 to 7 allocated. These virtual RBs correspond to physical RBs:

with index 1 and 7 in even slots and 13 and 19 in odd slots for 5 MHz bandwidth,

with index 1, 13, 28, 40 in even slots and 28, 40, 1, 13in odd slots for 10 MHz bandwidth,

with index 1, 25, 49, 73 in even slots and 49, 73, 1, 25 in odd slots for 20 MHz bandwidth.

7.3.3.3
Additional rules for RAR specific scheduling scheme

This scheme is applicable for transmission of Random Access Response mapped to DL-SCH, PDCCH scrambled by RA-RNTI. For both DCI combinations four physical resource blocks are reserved. The maximum modulation scheme is restricted to QPSK.

Following additional rules are applied for TBS selection:

-
The Max TBS is restricted to 600 bits (nearest value achievable for ITBS = 9 and NPRB =4, as per table 7.1.7.2.1-1 of TS 36.213 [30]).

-
If the scheduled Data cannot fit into Max TBS, SS generates an error (it's a TTCN error). TTCN should gracefully exit the test case as a fatal error, assigning inconclusive verdict.
-
Rules in clause 7.3.3.3.1 for DCI combination 1 and clause 7.3.3.3.2 for DCI combination 2 shall be applied.

7.3.3.3.1
RAR with DCI combination 1

TS 36.213 [30], table 7.1.7.2.1-1, rows with ITBS = 0..26 and columns with NPRB = 2 (corresponding to TPC LSB = 0) and 3 (corresponding to TPC LSB = 1) TBS < =Max TBS  are applicable

Distinct TBSs and all (TPC LSB, ITBS ) combinations for each distinct TBS are listed in the sheet.

If a TBS can have two (TPC LSB, ITBS ) combinations, the combination with TPC LSB =0 is selected.

RIV indicates 4 PRBs with index 5..8 allocated.
7.3.3.3.2
RAR with DCI combination 2

TS 36.213 [30], table 7.1.7.2.3-1 , ITBS = 0..17 with TBS <= Max TBS are applicable.

RIV indicates 4 virtual RBs are allocated. These corresponds to physical RB
with index 13, 19, 2, 8 in even slots and 1, 7, 14, 20 in odd slots for 5 MHz bandwidth,

with index 2, 14, 29, 41 in even slots and 29, 41, 2, 14 in odd slots for 10 MHz bandwidth,

with index 2, 26, 50, 74 in even slots and 50, 74, 2, 26 in odd slots for 20 MHz bandwidth.

7.3.3.4
Additional rules for UE-dedicated scheduling scheme in normal mode

The UE-dedicated DL scheduling can work in the normal mode or in the explicit mode. The two resource allocation schemes shall be reconfigurable from each other when the UE and SS are not sending and receiving data, for instance, at end of the test preamble and before the beginning of the test body.

The present clause is specified for the use of the normal mode. The explicit mode is referred to clause 7.3.3.6.

The scheme specified in the present clause is applicable for transmission of data dedicated to a UE, mapped to DL‑SCH, PDCCH scrambled by C-RNTI/ SPS C-RNTI/ Temp C-RNTI when spatial multiplexing MIMO mode is not configured. The maximum modulation scheme is restricted to 64QAM. For the DCI combination 1, 20 physical resource blocks (5 to 24), and for the DCI combination 2, 17 physical resource blocks are reserved. In the case when three intra frequency cells are applied to the test in the DCI combination 1, for the purpose of interference reduction, only 9 PRBs (16 to 24) are reserved.

The following additional rules are applied for TBS selection:

-
Multiple ASPs can also carry same explicit timing information; indicating different ASP payloads, eventually needs to be transmitted in 1 TTI.

-
The Max TBS is restricted to 10296 bits (Max supported by UE category type 1).

For 5 MHz bandwidth and the DCI combination 1 with 20 PRBs or DCI combination 2, the TBS 8248, 8760, and 9528 are blocked as they result in coding rates higher than 0.93.

For 5 MHz bandwidth and special DCI combination 1 with 9 PRBs, the TBS 2216, 5992 and 6712 are blocked as they result in coding rates higher than 0.93.
For 10 and 20 MHz bandwidths none of TBSs are blocked as no TBS combination result in coding rates higher than 0.93.
The blocked TBS are considered to be not available for selection.

-
Data pending for transmission in a given sub-frame consists of (listed in transmission priority order):

-
MAC Control Elements that the SS needs to send.

-
AMD STATUS PDU(s) that the SS needs to send.

-
Data not sent in previous subframe(s).

-
Fresh Data scheduled for transmission in this subframe for all logical channels.

-
Distinct TBSs and all (NPRB, ITBS) combinations for each distinct TBS are listed in the sheet.

-
If a TBS size can be achieved with more than one combination of IMCS (ITBS) and NPRB:
-
Select combination with lowest delta between NPRB and IMCS.

-
If still more than one combination remain, select combination with highest NPRB.

-
Not more than one RLC Data PDU shall be placed in a MAC PDU per logical channel (i.e. minimize RLC segmentation).

-
In a subframe, in case there is data pending for transmission from more than one logical channel, for each type of data pending for transmission as defined above, priority shall be given to the logical channel with the lowest logical channel priority value. In case of more than one logical channel with the same logical channel priority value, these logical channels should be served equally. Data pending for transmission from more than one logical channel will rarely happen for the signalling and protocol test.

-
Data not transmitted within a subframe is scheduled as pending for transmission in the next available subframe according to the priorities given above. Pending data for transmission will rarely happen for the signalling and protocol test.

-
TBS selected in a context by various platforms shall be within an allowed deterministic tolerance of:

-
2 bytes for potential Timing Advance Command MAC Control Element (1 byte data + 1 byte MAC sub header).

-
4 bytes each for AMD STATUS PDU (2 bytes data + 2 bytes MAC subheader).

-
Therefore in the worst case the SS may add up to (2 + 4 x NAMRB ) bytes to the data scheduled for transmission in a certain subframe, where NAMRB is the number of AM radio bearers (SRB or DRB) actively sending DL data in the test, in any subframe.

-
For DCI combination 1 RIV is calculated based on physical resource blocks corresponding to NPRB of the selected TBS and (NPRB, ITBS) combination. The physical resource blocks that can be allocated are the first NPRB resources of index range 

5..24 for 5 MHz bandwidth,


28..49 for 10 MHz bandwidth,


9..30 for 20 MHz bandwidth.

-
For DCI combination 2, RBG assignment is calculated based on physical resource blocks corresponding to NPRB of the selected TBS and (NPRB, ITBS) combination. The size of  RBG is 2 for 5 MHz, 3 for 10 MHz and 4 for 20 MHz. The available physical resource blocks for allocation are:

For 5 MHz bandwidth, RBG1(2,3), RBG2(4,5), RBG4(8,9), RBG5(10,11), RBG7(14,15), RBG8(16,17), RBG10(20,21), RBG11(22,23) and RBG12(24). If NPRB is even, the first NPRB /2 available RBGs are allocated. If NPRB is odd, then first (NPRB -1)/2 RBGs and RBG 12 are allocated.

For 10 MHz bandwidth, RBG1(3,4,5), RBG2(6,7,8), RBG3(9,10,11), RBG5(15,16,17), RBG6(18,19,20), RBG10(30,31,32), RBG11(33,34,35), RBG12(36,37,38) and RBG16(48,49). If NPRB mod 3 is 0, the first NPRB /3 RBGs are allocated. If mod 3 is 2, then first (NPRB -2)/3 available RBGs and RBG 16 are allocated.

For 20 MHz bandwidth, RBG1(4,5,6,7), RBG2(8,9,10,11), RBG3(12,13,14,15), RBG4(16,17,18,19), RBG5(20,21,22,23), RBG7(28,29,30,31), RBG8(32,33,34,35), RBG9(36,37,38,39), RBG10(40,41,42,43), RBG14(56,57,58,59), RBG15(60,61,62,63), RBG16(64,65,66,67), RBG17(68,69,70,71), RBG19(76.77.78.79) and RBG20(80,81,82,83). The first NPRB /4 RBGs are allocated.
7.3.3.5
DL Resource allocation bitmaps

7.3.3.5.1
DCI combination 1

Table 7.3.3.5.1-1: Physical resource allocation bitmap for DCI combination 1 (5 MHz) with 20 PRBs

	NPRB
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16
	17
	18
	19
	20
	21
	22
	23
	24

	BCCH
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	PCCH
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	RAR
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	UE-Dedicated
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 


Table 7.3.3.5.1-2: Physical resource allocation bitmap for DCI combination 1 (5 MHz) with 9 PRBs

	NPRB
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16
	17
	18
	19
	20
	21
	22
	23
	24

	BCCH
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	PCCH
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	RAR
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	UE-Dedicated
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 


Table 7.3.3.5.1-3 (columns 0–34): Physical resource allocation bitmap for DCI combination 1 (10 MHz)
	NPRB
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9..22
	23..27
	28
	29
	30
	31
	32
	33
	34

	BCCH
	 
	 
	 
	 
	 
	 
	 
	 
	 
	Not Used
	Used for PBCH and other common signals
	 
	 
	 
	 
	 
	 
	 

	PCCH
	 
	 
	 
	 
	 
	 
	 
	 
	 
	
	
	 
	 
	 
	 
	 
	 
	 

	RAR
	 
	 
	 
	 
	 
	 
	 
	 
	 
	
	
	 
	 
	 
	 
	 
	 
	 

	UE-Specific
	 
	 
	 
	 
	 
	 
	 
	 
	 
	
	
	 
	 
	 
	 
	 
	 
	 


Table 7.3.3.5.1-3 (columns 35–49): Physical resource allocation bitmap for DCI combination 1 (10 MHz)
	NPRB
	35
	36
	37
	38
	39
	40
	41
	42
	43
	44
	45
	46
	47
	48
	49

	BCCH
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	PCCH
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	RAR
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	UE-Specific
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 


Table 7.3.3.5.1-4 (columns 0–20): Physical resource allocation bitmap for DCI combination 1 (20 MHz)
	NPRB
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16
	17
	18
	19
	20

	BCCH
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	PCCH
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	RAR
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	UE-Specific
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 


Table 7.3.3.5.1-4 (columns 21–30): Physical resource allocation bitmap for DCI combination 1 (20 MHz)
	NPRB
	21
	22
	23
	24
	25
	26
	27
	28
	29
	30
	31..46
	47..52
	53..99

	BCCH
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	Not Used
	Used for PBCH and other common signals
	Not Used

	PCCH
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	
	
	

	RAR
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	
	
	

	UE-Specific
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	
	
	


7.3.3.5.2
DCI combination 2

Table 7.3.3.5.2-1: Physical resource allocation bitmap for DCI combination 2 (5 MHz)
	NPRB
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16
	17
	18
	19
	20
	21
	22
	23
	24

	BCCH-Even
	0
	 
	 
	 
	 
	 
	1
	 
	 
	 
	 
	 
	2
	 
	 
	 
	 
	 
	3
	 
	 
	 
	 
	 
	 

	BCCH-Odd
	2
	 
	 
	 
	 
	 
	3
	 
	 
	 
	 
	 
	0
	 
	 
	 
	 
	 
	1
	 
	 
	 
	 
	 
	 

	PCCH-Even
	 
	4
	 
	 
	 
	 
	 
	5
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	PCCH-Odd
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	4
	 
	 
	 
	 
	 
	5
	 
	 
	 
	 
	 

	RAR-Even
	 
	 
	8
	 
	 
	 
	 
	 
	9
	 
	 
	 
	 
	6
	 
	 
	 
	 
	 
	7
	 
	 
	 
	 
	 

	RAR-Odd
	 
	6
	 
	 
	 
	 
	 
	7
	 
	 
	 
	 
	 
	 
	8
	 
	 
	 
	 
	 
	9
	 
	 
	 
	 

	UE-Dedicated
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 


Table 7.3.3.5.2-2 (columns 0-20): Physical resource allocation bitmap for DCI combination 2 (10 MHz)
	NPRB
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16
	17
	18
	19
	20

	BCCH-Even
	0
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	1
	 
	 
	 
	 
	 
	 
	 
	 

	BCCH-Odd
	2
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	3
	 
	 
	 
	 
	 
	 
	 
	 

	PCCH-Even
	 
	4
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	5
	 
	 
	 
	 
	 
	 
	 

	PCCH-Odd
	 
	6
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	7
	 
	 
	 
	 
	 
	 
	 

	RAR-Even
	 
	 
	8
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	9
	 
	 
	 
	 
	 
	 

	RAR-Odd
	 
	
	10
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	
	11
	 
	 
	 
	 
	 
	 

	UE-Specific
	x
	x
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	x
	x
	 
	 
	 
	 
	 
	 
	 

	RBGs
	0
	1
	2
	3
	4
	5
	6


Table 7.3.3.5.2-2 (columns 21-41): Physical resource allocation bitmap for DCI combination 2 (10 MHz)
	NPRB
	21
	22
	23
	24
	25
	26
	27
	28
	29
	30
	31
	32
	33
	34
	35
	36
	37
	38
	39
	40
	41

	BCCH-Even
	 
	 
	 
	 
	 
	 
	2
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	3
	 
	 

	BCCH-Odd
	 
	 
	 
	 
	 
	 
	0
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	1
	 
	 

	PCCH-Even
	 
	 
	 
	 
	 
	 
	 
	6
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	7
	 

	PCCH-Odd
	 
	 
	 
	 
	 
	 
	 
	4
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	5
	 

	RAR-Even
	 
	 
	 
	 
	 
	 
	 
	
	10
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	
	11

	RAR-Odd
	 
	 
	 
	 
	 
	 
	 
	 
	8
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	9

	UE-Specific
	 
	x
	x
	x
	x
	x
	x
	x
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	x
	x
	 

	RBGs
	7
	8
	9
	10
	11
	12
	13


Table 7.3.3.5.2-2 (columns 42-49): Physical resource allocation bitmap for DCI combination 2 (10 MHz)
	NPRB
	42
	43
	44
	45
	46
	47
	48
	49

	BCCH-Even
	 
	 
	 
	 
	Not Used

	BCCH-Odd
	 
	 
	 
	 
	

	PCCH-Even
	 
	 
	 
	 
	

	PCCH-Odd
	 
	 
	 
	 
	

	RAR-Even
	 
	 
	 
	 
	

	RAR-Odd
	 
	 
	 
	 
	

	UE-Specific
	 
	 
	 
	 
	 
	 
	 
	 

	RBG's
	14
	15
	16


Table 7.3.3.5.2-3 (columns 0-19): Physical resource allocation bitmap for DCI combination 2 (20 MHz)
	NPRB
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16
	17
	18
	19

	BCCH-Even
	0
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	BCCH-Odd
	2
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	PCCH-Even
	 
	4
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	PCCH-Odd
	 
	6
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	RAR-Even
	 
	 
	8
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	RAR-Odd
	 
	
	10
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	
	 
	 
	 
	 
	 
	 

	UE-Specific
	x
	x
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	RBGs
	0
	1
	2
	3
	4


Table 7.3.3.5.2-3 (columns 20-39): Physical resource allocation bitmap for DCI combination 2 (20 MHz)
	NPRB
	20
	21
	22
	23
	24
	25
	26
	27
	28
	29
	30
	31
	32
	33
	34
	35
	36
	37
	38
	39

	BCCH-Even
	 
	 
	 
	 
	1
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	BCCH-Odd
	 
	 
	 
	 
	3
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	PCCH-Even
	 
	 
	 
	 
	 
	5
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	PCCH-Odd
	 
	 
	 
	 
	 
	7
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	RAR-Even
	 
	 
	 
	 
	 
	 
	9
	 
	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	RAR-Odd
	 
	 
	 
	 
	 
	 
	11
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	UE-Specific
	 
	 
	 
	 
	x
	x
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	RBGs
	5
	6
	7
	8
	9


Table 7.3.3.5.2-3 (columns 40-59): Physical resource allocation bitmap for DCI combination 2 (20 MHz)
	NPRB
	40
	41
	42
	43
	44
	45
	46
	47
	48
	49
	50
	51
	52
	53
	54
	55
	56
	57
	58
	59

	BCCH-Even
	 
	 
	 
	 
	 
	 
	 
	 
	2
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	BCCH-Odd
	 
	 
	 
	 
	 
	 
	 
	 
	0
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	PCCH-Even
	 
	 
	 
	 
	 
	 
	 
	 
	 
	6
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	PCCH-Odd
	 
	 
	 
	 
	 
	 
	 
	 
	 
	4
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	RAR-Even
	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	10
	 
	 
	 
	 
	 
	 
	 
	 
	 

	RAR-Odd
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	8
	 
	 
	 
	 
	 
	 
	 
	 
	 

	UE-Specific
	 
	 
	 
	 
	 
	 
	 
	x
	x
	x
	x
	x
	x
	 
	 
	 
	 
	 
	 
	 

	RBG's
	10
	11
	12
	13
	14


Table 7.3.3.5.2-3 (columns 60-79): Physical resource allocation bitmap for DCI combination 2 (20 MHz)
	NPRB
	60
	61
	62
	63
	64
	65
	66
	67
	68
	69
	70
	71
	72
	73
	74
	75
	76
	77
	78
	79

	BCCH-Even
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	3
	 
	 
	 
	 
	 
	
	 

	BCCH-Odd
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	1
	 
	 
	 
	 
	 
	
	 

	PCCH-Even
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	7
	 
	 
	 
	 
	 
	 

	PCCH-Odd
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	5
	 
	 
	 
	 
	 
	 

	RAR-Even
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	11
	 
	 
	 
	 
	 

	RAR-Odd
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	9
	 
	 
	 
	 
	 

	UE-Specific
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	x
	x
	 
	 
	 
	 
	 
	 

	RBGs
	15
	16
	17
	18
	19


Table 7.3.3.5.2-3 (columns 80-99): Physical resource allocation bitmap for DCI combination 2 (20 MHz)
	NPRB
	80
	81
	82
	83
	84
	85
	86
	87
	88
	89
	90
	91
	92
	93
	94
	95
	96
	97
	98
	99

	BCCH-Even
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	Not Used

	BCCH-Odd
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	

	PCCH-Even
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	

	PCCH-Odd
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	

	RAR-Even
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	

	RAR-Odd
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	UE-Specific
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	RBGs
	20
	21
	22
	23
	24


NOTE:
Odd and even refer to slots.

7.3.3.6
UE-dedicated scheduling scheme in explicit mode

This scheme applies to MIMO configurations or to non-MIMO configuration where the normal mode scheduling scheme is inappropriate.

SS is configured with an exact TBS (modulation and coding scheme, Imcs, and number of resource blocks, Nprb) to use.

Other parameters, such as the HARQ process number and redundancy version to use for each transmission, are also configured by the TTCN.

All data scheduled for a certain subframe shall be transmitted in the single indicated subframe, using configured parameters. The TTCN shall ensure that the configured parameters are consistent, in particular that the scheduled data size and the configured TBS match each other.

It is FFS how the SS shall handle scheduled transmissions colliding with MAC Control Elements or AMD STATUS PDUs, scheduled independently by the SS.

7.3.3.6.1
DL Scheduling in Transport Block Size Selection Test Cases

The MAC transport block size selection test cases defined in clause 7.1.7 of 36.523-1 [

], use bandwidths of 10/15/20MHz. For the preamble and post amble in these tests, the default scheduling rules defined in clauses 7.3.3.1 to 7.3.3.4 for 10/10/20 MHz and DCI combination 1A are applied respectively. During the test body, when the actual TB sizes with appropriate DCI and resource allocation formats needed are to be tested, the SS is configured in explicit mode for UE-dedicated scheduling.

7.3.3.7
Resource allocation sheets

Attached with this Technical Specification, the DL resource allocation tables can be found, providing physical resource allocations for various transport block sizes, developed as per rules specified in clause 7.3.3, in Microsoft Excel format. Each individual sheet in the workbook represents various scheduling schemes as per table 7.3.3.7-1.

Table 7.3.3.7-1: DL resource allocation sheets

	S. No
	Sheet Name
	Description

	1
	DCI-1A-PCCH
	DL Resource scheduling for DCI format 1A and PDCCH is scrambled by P-RNTI (5, 10 & 20 MHz)

	2
	DCI-1A-BCCH
	DL Resource scheduling for DCI format 1A and PDCCH is scrambled by SI-RNTI (5, 10 & 20 MHz)

	3
	DCI-1A-RAR
	DL Resource scheduling for DCI format 1A and PDCCH is scrambled by RA-RNTI (5, 10 & 20 MHz)

	4
	DCI-1A-UE-Specific
	DL Resource scheduling for DCI format 1A and PDCCH is scrambled by C-RNTI/ SPS C-RNTI/ Temp C-RNTI (5 MHz)

	5
	DCI-1A-3-IntraFreq-UE-Specific
	DL Resource scheduling for DCI format 1A and PDCCH is scrambled by C-RNTI/ SPS C-RNTI/ Temp C-RNTI and three Intra Freq cells are configured (5 MHz)

	6
	DCI-1A-UE-Specific-10MHz
	DL Resource scheduling for DCI format 1A and PDCCH is scrambled by C-RNTI/ SPS C-RNTI/ Temp C-RNTI (10 MHz)

	7
	DCI-1A-UE-Specific-20MHz
	DL Resource scheduling for DCI format 1A and PDCCH is scrambled by C-RNTI/ SPS C-RNTI/ Temp C-RNTI (20 MHz)

	8
	DCI-1C-PCCH
	DL Resource scheduling for DCI format 1C and PDCCH is scrambled by P-RNTI (5 MHz)

	9
	DCI-1C-BCCH
	DL Resource scheduling for DCI format 1C and PDCCH is scrambled by SI-RNTI (5 MHz)

	10
	DCI-1C-RAR
	DL Resource scheduling for DCI format 1C and PDCCH is scrambled by RA-RNTI (5 MHz)

	11
	DCI-1-UE-Specific
	DL Resource scheduling for DCI format 1, Resource allocation 0 and PDCCH is scrambled by C-RNTI/ SPS C-RNTI/ Temp C-RNTI (5 MHz)

	12
	DCI-1C-PCCH-10MHz-Gap1
	DL Resource scheduling for DCI format 1C and PDCCH is scrambled by P-RNTI (10 MHz)

	13
	DCI-1C-BCCH-10MHz-Gap1
	DL Resource scheduling for DCI format 1C and PDCCH is scrambled by SI-RNTI (10 MHz)

	14
	DCI-1C-RAR-10MHz-Gap1
	DL Resource scheduling for DCI format 1C and PDCCH is scrambled by RA-RNTI (10 MHz)

	15
	DCI-1-UE-Specific-10MHz-Gap1
	DL Resource scheduling for DCI format 1, Resource allocation 0 and PDCCH is scrambled by C-RNTI/ SPS C-RNTI/ Temp C-RNTI (10 MHz)

	16
	DCI-1C-PCCH-20MHz-Gap1
	DL Resource scheduling for DCI format 1C and PDCCH is scrambled by P-RNTI (20 MHz)

	17
	DCI-1C-BCCH-20MHz-Gap1
	DL Resource scheduling for DCI format 1C and PDCCH is scrambled by SI-RNTI (20 MHz)

	18
	DCI-1C-RAR-20MHz-Gap1
	DL Resource scheduling for DCI format 1C and PDCCH is scrambled by RA-RNTI (20 MHz)

	19
	DCI-1-UE-Specific-20MHz-Gap1
	DL Resource scheduling for DCI format 1, Resource allocation 0 and PDCCH is scrambled by C-RNTI/ SPS C-RNTI/ Temp C-RNTI (20 MHz)

	20
	MAC-TBS-DCI-1-RA0
	DL Resource scheduling for DCI format 1, Resource allocation 0 and PDCCH is scrambled by C-RNTI 

	21
	MAC-TBS-DCI-1-RA1
	DL Resource scheduling for DCI format 1, Resource allocation 1 and PDCCH is scrambled by C-RNTI

	22
	MAC-TBS-DCI1A
	DL Resource scheduling for DCI format 1A, Resource allocation 2(localised & distributed) and PDCCH is scrambled by C-RNTI


<End of Modified Section>
<Start of Next Modified Section>
7.8
Timers and Timing Restrictions
A timer is set at the beginning of each test case to guard against system failure. Behaviour on expiry of this guard timer shall be consistent for all test cases.

A watchdog timer can be specified for receive statements in order to reduce blocking time when a test case has already failed. Watchdog timers are a kind of TTCN auxiliary timer. When a watchdog timer is used to control a receive event, its expiry does not need to be handled explicitly in the test case, but will lead to a fail or inconclusive verdict due to handling in the default behaviour

In idle mode operations, an idle mode generic timer is specified for receive statements if the test case specification does not explicitly specify a wait time for the specific test step or test purpose. The expiry of this idle mode generic timer is at least 6 minutes to safely cover most test scenarios.

The watchdog timer and the idle mode generic timer are only to be used inside the test case test body; if the timer expires a fail verdict is applied.

It is the TTCN responsibility to ensure that appropriate timer values are being used.

Tolerances (as described in TS 36.508 [3]) are not applicable to guard timers, idle mode generic timers and watchdog timers.

In general timers of less than 500ms shall not be implemented by TTCN timers but controlled by usage of the timing information provided by the SS (This is based on an estimate of the system delay). To achieve this, there will be cases when a DL message is scheduled at a specific point in time. This shall be done by adding at least 100ms to the current time.
If Timing is ‘now’ the SS shall schedule the data transmission or the (re)configuration in the next available sub-frame, but will ensure that this period is less than 80ms.
7.9
Error Indication

There are several situations on lower layer in which SS shall raise an error rather than trying to resolve the problem. This is done by sending a SystemIndication.Error to the test case. SS shall raise an error in the following cases:


-
Paging, System information exceeds max. number of resource blocks.

-
Configuration: max. number of resource blocks specified for a channel exceeds system bandwidth.

-
When in User-Plane a DL PDCP PDU or SDU not fitting into one TTI is sent with Harq Process being explicitly specified 
-
SS gets invalid TimingInfo for TDD from the test case
-
SS detects contradiction of periodic UL grants and TDD configuration
- 
Data scheduled for the same TTI does not fit into an available transport block
Further error conditions are specified in annex D.

<End of Modified Section>
<Start of Next Modified Section>
7.12 
Test method for RRC signalling latency

Test cases testing RRC signalling latency will need special test method. The PUCCH synchronisation state of UE influences the test method. Following 2 different ways in which the UE’s completeness of procedure can be probed are considered:

1. UE is still PUCCH synchronized and can respond to uplink grants

2. UE needs a RACH procedure and hence RACH procedural delays add upon the actual procedure delay.

7.12.1
Procedure delays in PUCCH synchronized state 

Figure 7.12.1-1 demonstrates the latency check procedure that will be applied when UE is in PUCCH synchronized state and can respond to uplink grants.

SS is configured to report ACK/NACK received from UE, to TTCN.

By default SS is configured to retransmit any DL MAC PDU max 4 times (1 transmission and 4 retransmissions).

Round trip time (RTT) isconsidered as (Note)
8 subframes for FDD,

10 or 11 subframes for TDD.

Let N be the max allowed delay for procedure.

TTCN schedules at time T1 a DL message to the UE. This is achieved using Time stamps in sending ASPs.

TTCN is configured to send UL grants continuously every UL subframe from T1+N-1, 
for 4 RTT (32) subframes for FDD,

4maxRTT (44) subframes for [TDD], where maxRTT=11.

The time difference between the received ACK and the reception of UL PDU will be checked against N. the test is passed when (Y-X) <= N + ∆, where ∆ is considered as possible UL subframe uncertainty.
∆ = 0 for FDD,

∆ = 3TTI for TDD.

NOTE:
RTT here is meant, on reception of a NACK, SS shall schedule the retransmission at 4th FDD TTI for FDD or 6th TTI for TDD since reception of NACK.
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Figure 7.12.1-1: Delays in PUCCH synchronized state
Table 7.12.1.-1: TDD configuration 1
	Subframe
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	Configuration 1
	D
	S
	U
	U
	D
	D
	S
	U
	U
	D

	Delay from DL to Ack/Nack [TTIs]
	 
	 
	6,7
	4
	 
	 
	 
	6,7
	4
	 

	Delay from NCK to re tx [TTIs]
	 
	 
	4
	6
	 
	 
	 
	4
	6
	 

	RTT
	11
	10
	 
	 
	10
	11
	10
	 
	 
	10


7.12.2
Procedure delays when RACH procedure required

Figure 7.12.2-1 demonstrates the latency check procedure that will be applied when UE is not PUCCH synchronized state needs RACH procedure.

PRACH configuration index is set as 14 for FDD, 12 for TDD which allows UE to send Preamble in any frame at any subframe.

SS is configured to report ACK/NACK, PRACH preambles received from UE.

By default SS is configured to retransmit any DL MAC PDU max 4 times [ 1 Transmission and 4 Retransmission].

Let N be the max allowed delay for procedure.

TTCN schedules at time T1, DL message to the UE. This is achieved using Time stamps in send ASP’s.

The time difference between the ACK and the reception of PRACH preamble will be checked against N plus any Interruption time (TS 36.133 [37]) and verdict is assigned, when (Y-X) <= N + Tinterrupt + ∆
∆ = 0 for FDD,

∆ = 3TTI for TDD, where 3TTI is UL subframe uncertainty.
If cell change occurs, cell timing differences, Frame number offsets need to be included for procedural delay evaluations.
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[image: image5.emf]Figure 7.12.2-1: Delays when RACH procedure needed



<End of Modified Section>
<Start of Next Modified Section>
7.13
RLC test method for scheduled data

The test loop mode is applied to the RLC tests. The allowed SS delay for sending data (< 80 ms) is comparable to the default values of the RLC timers. In order to ensure a unique TTCN implementation of the RLC test cases and the deterministic test result, independent from the SS platforms and UEs, scheduled data method can be applied to the test.
The scheduled data method is suitable to the RLC test if 

Receiving multiple UL RLC SDUs is expected in the test; the UE may send a STATUS PDU in addition,
Time measurement is required for the looped back RLC SDUs,
DL RLC PDUs are sent on consecutive TTIs; the subframe numbers to be applied are relevant in TDD.
The table 7.13-1 illustrates the data scheduling in the RLC test.
Table 7.13-1: Scheduled RLC test events
	Scheduled timing
	t0 (Note 1)
	t1 (Note 1)
	t2

	Test event descriptions
	Multiple SDUs
	Obtain the reference time
	Send DL data
	Provide UL grant (Note 2)

	
	Time measurement
	
	Send DL data
	Receive UL data

	
	DL data in TDD
	
	Send 1st DL data
	Send subsequent data (Note 3)

	Note 1:     (t1-t0) ≥ 100 ms which is greater than the allowed SS max. delay time, 80ms.
Note 2:     (t2-t1) = 60 ms, this duration will allow the UE transmitting max. 3 scheduling requests (every 20 ms once) after the UL data to be looped back being available at the UE without going onto PRACH.
Note 3:     The applied TDD subframe numbers 4, 5, 9, 10, 14, 15, 19, 20, 24, 25, ...


If the test case prose does not indicate timely restrictions for the scheduling, sequential sending events are scheduled in consecutive TTIs. 
Note 1:
For TDD configuration 1, the subframes 0, 4, 5 and 9 are considered as consecutive.
Note 2:
Scheduling may imply to execute the test steps in the TTCN in an order different from the order given in the test case prose. However, the sequence of the events over the air follows the prose description.
7.14
IP packets for Loopback Mode
7.14.1
IP packets used for Loopback Mode A
It is irelevant which kind of data is used in loopback mode A. Some PDCP test cases however specify to use IP packets. In these cases, an ICMPv4 ECHO REPLY shall be used with a valid IP header checksum and valid ICMP checksum.
7.14.2
IP packets used for Loopback Mode B
According to TS 36.509 [4], the UE performs loopback mode B above the UL TFT entity. Therefore IP packets need to match the packet filters signalled to the UE according to TS 36.508 clause 6.6.2 [3]:

When the UE gets configured via NAS signalling with packet filter #1 and #2 according to TS 36.508 clause 6.6.2 the IP packets shall fulfil the following requirements:

Protocol:
UDP referred to packet filter #1 and #2
IP addresses:
Referred to TS 36.508 Table 6.6.2-3 Note 1 source and destination IP address are the same.
Ports:
packet filter #1 specifies DL filter ( IP packet’s source port shall match remote port of packet filter #1
packet filter #2 specifies UL filter ( IP packet’s destination port shall match remote port of packet filter #2
To summarize, on dedicated bearers for loopback mode B, UDP packets used shall match the packet filters configured at the UE side. The UDP packets, having no specific content, shall have the correct header checksum and UDP checksum. On the default bearer, any other packets can be used, as an example, ICMPv4 ECHO REPLY similar as for loopback mode A.
<End of Modified Section>
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9.1
E-UTRAN PIXIT

Table 9.1-1 E-UTRAN PIXIT

	Parameter Name
	Parameter Type
	Default Value
	Supported Values
	Description

	px_AccessPointName
	octetstring
	
	
	Access Point Name, as defined in 23.003 and used in 24.008, section 10.5.6.1

	px_eAuthRAND
	B128_Type
	oct2bit('A3DE0C6D363E30C364A4078F1BF8D577'O)
	
	Random Challenge

	px_ePrimaryBandChannelBandwidth
	Dl_Bandwidth_Type
	n25
	
	E-UTRA primary band channel bandwidth

	px_eJapanMCC_Band6
	NAS_Mcc
	'442'H
	
	Japan MCC code to be used for Band 6. The same value will be used for E-UTRA and Inter-RAT cells. Type is different to that defined in TS 34.123-3 [7].

	px_ePrimaryFrequencyBand
	FrequencyBand_Type
	1
	
	E-UTRA primary frequency band

	px_eSecondaryFrequencyBand
	FrequencyBand_Type
	2
	
	E-UTRA secondary frequency band

	px_eTDDsubframeConfig
	TDD_SubframeAssignment_Type
	1
	
	TDD uplink-downlink subframe configuration

	px_eUE_Category_Type
	UE_Category_Type
	1
	
	UE Category values 1..5 as defined in 36.306 clause 4.1

	px_eSecondaryBandChannelBandwidth
	Dl_Bandwidth_Type
	n25
	
	E-UTRA secondary band channel bandwidth

	px_IPv4_Address
	charstring
	
	
	IPv4 Address

	px_IPv6_Address
	charstring
	
	
	IPv6 Address

	px_NAS_CipheringAlgorithm
	B3_Type
	001'B
	
	NAS Ciphering Algorithm

	px_NAS_IntegrityProtAlgorithm
	B3_Type
	001'B
	
	NAS Integrity Algorithm

	
	
	
	
	

	px_RRC_CipheringAlgorithm
	CipheringAlgorithm
	eea0
	
	Ciphering Algorithm

	px_RRC_IntegrityProtAlgorithm
	IntegrityProtAlgorithm
	eia1
	
	Integrity Algorithm

	px_SMS_ChkMsgReceived
	boolean
	true
	
	Whether the operator can check an MT Short Message received

	px_SMS_PrefMem1
	charstring
	"SM"
	
	SMS Preferred Memory 1 <mem1> of TS 27.005 cl. 3.2.2

	px_SMS_PrefMem2
	charstring
	"SM"
	
	SMS Preferred Memory 2 <mem1> of TS 27.005 cl. 3.2.2

	px_SMS_PrefMem3
	charstring
	"MT"
	
	SMS Preferred Memory 3 <mem1> of TS 27.005 cl. 3.2.2

	px_SMS_Service
	charstring
	"0"
	
	SMS Service <service> of TS 27.005 cl. 3.2.1

	px_IPv4viaNAS_TestMode
	boolean
	FALSE
	
	This parameter can be set to TRUE so as to force allocation of IPv4 only PDN connection and IP address allocation via NAS signalling in the preamble of test cases using test mode (see TS 36.508 [3] clause 4.5.2A).


<End of Modified Section>
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11
Guidelines on test execution

This clause provides the guidelines on test executions.

11.1
Guidelines for different operating Bands

The restriction on test case execution as listed in this clause is due to the restriction of bandwidth to accomodate the necessary number of radio frequencies for the specific operating Band as used by the test cases.
A test case using more than one radio frequency, i.e. using the radio frequencies f2 or f3 or f4 specified in TS 36.508 [3], shall avoid to be executed on operating
Band 12 with 10MHz bandwidth,

Band 13,
Band 17 with 10MHz bandwidth. 
The list containing such test cases is given below:

6.1.1.1, 6.1.2.5, 6.1.2.7, 6.1.2.8, 6.1.2.9, 6.1.2.11, 6.1.2.15, 6.3.6,

8.1.3.4, 8.1.3.5, 8.2.4.6, 8.3.1.3, 8.3.1.4, 8.3.1.6, 8.3.1.9, 8.3.1.10, 8.3.1.11,

9.1.2.6, 9.2.1.1.1a, 9.2.1.1.7, 9.2.1.1.9, 9.2.1.1.10, 9.2.1.1.11, 9.2.1.1.12, 9.2.1.1.13, 9.2.1.1.15, 9.2.1.1.16, 9.2.1.1.17, 9.2.1.1.18,  9.2.1.2.1, 9.2.1.2.9, 9.2.1.2.10, 9.2.1.2.11, 9.2.1.2.12, 9.2.1.2.13,9.2.3.1.1, 9.2.3.1.4, 9.2.3.1.9a, 9.2.3.1.10, 9.2.3.1.11, 9.2.3.1.12, 9.2.3.1.15, 9.2.3.1.16, 9.2.3.1.17, 9.2.3.1.18, 9.2.3.1.19, 9.2.3.1.25, 9.2.3.1.27, 9.2.3.2.1, 9.2.3.2.6, 9.2.3.2.12, 9.2.3.2.15.

A test case using more than two radio frequencies, i.e. using the radio frequencies f3 or f4 specified in TS 36.508 [3], shall avoid to be executed on operating 
Band 6, 
Band 14, 
Band 17 with 5MHz bandwidth. 
The list containing such test cases is given below:

6.1.1.1, 6.1.2.7, 6.1.2.8, 6.1.2.9, 6.1.2.15,

8.3.1.4,

9.1.2.6, 9.2.1.1.1a, 9.2.1.1.7, 9.2.1.1.13, 9.2.1.1.15, 9.2.1.1.16, 9.2.1.2.9, 9.2.1.2.11, 9.2.1.2.12,  9.2.3.1.4, 9.2.3.1.15, 9.2.3.1.17, 9.2.3.1.18.

A test case using more than three radio frequencies, i.e. using the radio frequency f4 specified in TS 36.508 [3], shall avoid to be executed on operating 
Band 12 with 5MHz bandwidth, 
Band 18, 
Band 19, 
Band 34. 
The list containing such test cases is given below:

6.1.1.1,

9.2.1.1.7, 9.2.1.2.12 9.2.3.1.4.
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