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7.1.3.12
TDD additional special subframe configuration / Special subframe pattern 9/7 / CRS based transmission scheme
7.1.3.12.1
Test Purpose (TP)

(1)

with { UE in E-UTRA TDD RRC_CONNECTED state }

ensure that {

  when { UE is configured with tdd-Config-v1130 equalling to ssp9 for normal cyclic prefix which is configured in UL-CyclicPrefixLength equalling to len1, network schedules and transmits PDSCH data in DwPTS }

    then { UE sends ACK to the network after successfully receive and decode the data }

            }

(2)

with { UE in E-UTRA TDD RRC_CONNECTED state }

ensure that {

  when { UE is configured with tdd-Config-v1130 equalling to ssp7 for extended cyclic prefix which is configured in UL-CyclicPrefixLength equalling to len2, network schedules and transmits PDSCH data in DwPTS }

    then { UE sends ACK to the network after successfully receive and decode the data }

            }
7.1.3.12.2
Conformance requirements

References: The conformance requirements covered in the present TC are specified in: TS 36.211 clause 4.2, TS 36.213 clause 7.1.7, TS 36.306 clause 4.3.4.21 and TS 36.331 clause 6.3.2.
[TS 36.211, clause 4.2]
Frame structure type 2 is applicable to TDD. Each radio frame of length 
[image: image1.wmf]ms

 

10

307200

s

f

=

×

=

T

T

 consists of two half-frames of length 
[image: image2.wmf]ms

 

5

153600

s

=

×

T

each. Each half-frame consists of five subframes of length
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. The supported uplink-downlink configurations are listed in Table 4.2-2 where, for each subframe in a radio frame, “D” denotes the subframe is reserved for downlink transmissions, “U” denotes the subframe is reserved for uplink transmissions and “S” denotes a special subframe with the three fields DwPTS, GP and UpPTS. The length of DwPTS and UpPTS is given by Table 4.2-1 subject to the total length of DwPTS, GP and UpPTS being equal to
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. Each subframe  
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is defined as two slots, 
[image: image6.wmf]i

2

and
[image: image7.wmf]1

2

+

i

 of length 
[image: image8.wmf]ms

 

5

.

0

15360

s

slot

=

×

=

T

T

in each subframe.  

Uplink-downlink configurations with both 5 ms and 10 ms downlink-to-uplink switch-point periodicity are supported.

In case of 5 ms downlink-to-uplink switch-point periodicity, the special subframe exists in both half-frames.

In case of 10 ms downlink-to-uplink switch-point periodicity, the special subframe exists in the first half-frame only.

Subframes 0 and 5 and DwPTS are always reserved for downlink transmission. UpPTS and the subframe immediately following the special subframe are always reserved for uplink transmission. 
In case multiple cells are aggregated, the UE may assume that the guard period of the special subframe in the different cells have an overlap of at least 
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In case multiple cells with different uplink-downlink configurations are aggregated and the UE is not capable of simultaneous reception and transmission in the aggregated cells, the following constraints apply:

-
if the subframe in the primary cell is a downlink subframe, the UE shall not transmit any signal or channel on a secondary cell in the same subframe 

-
if the subframe in the primary cell is an uplink subframe, the UE is not expected to receive any downlink transmissions on a secondary cell in the same subframe

-
if the subframe in the primary cell is a special subframe and the same subframe in a secondary cell is a downlink subframe, the UE is not expected to receive PDSCH/EPDCCH/PMCH/PRS transmissions in the secondary cell in the same subframe, and the UE is not expected to receive any other signals on the secondary cell in OFDM symbols that overlaps with the guard period or UpPTS in the primary cell.
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Figure 4.2-1: Frame structure type 2 (for 5 ms switch-point periodicity).
Table 4.2-1: Configuration of special subframe (lengths of DwPTS/GP/UpPTS).

	Special subframe configuration
	Normal cyclic prefix in downlink
	Extended cyclic prefix in downlink

	
	DwPTS
	UpPTS
	DwPTS
	UpPTS

	
	
	Normal cyclic prefix
 in  uplink
	Extended cyclic prefix 
in uplink
	
	Normal cyclic prefix in uplink
	Extended cyclic prefix in uplink

	0
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 [TS 36.213, clause 7.1.7]

To determine the modulation order and transport block size(s) in the physical downlink shared channel, the UE shall first

· read the 5-bit “modulation and coding scheme” field (
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and second if the DCI CRC is scrambled by P-RNTI, RA-RNTI, or SI-RNTI then

· for DCI format 1A:

· set the Table 7.1.7.2.1-1 column indicator
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from Section 5.3.3.1.3 in [4] 

· for DCI format 1C:

· use Table 7.1.7.2.3-1 for determining its transport block size.

else 

· set 
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 to the total number of allocated PRBs based on the procedure defined in Section 7.1.6.

if the transport block is transmitted in DwPTS of the special subframe in frame structure type 2,  then 
· for special subframe configuration 9 with normal cyclic prefix or special subframe configuration 7 with extended cyclic prefix：

· set the Table 7.1.7.2.1-1 column indicator 
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· for other special subframe configurations:
· set the Table 7.1.7.2.1-1 column indicator 
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else, set the Table 7.1.7.2.1-1 column indicator 
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The UE may skip decoding a transport block in an initial transmission if the effective channel code rate is higher than 0.930, where the effective channel code rate is defined as the number of downlink information bits (including CRC bits) divided by the number of physical channel bits on PDSCH. If the UE skips decoding, the physical layer indicates to higher layer that the transport block is not successfully decoded. For the special subframe configurations 0 and 5 with normal downlink CP or configurations 0 and 4 with extended downlink CP, shown in Table 4.2-1 of [3], there shall be no PDSCH transmission in DwPTS of the special subframe.
[TS 36.306, clause 4.3.4.21]

This field defines whether the UE supports TDD special subframe as specified in [TS 36.211]. It is mandatory for UEs of this release of the specification.
[TS 36.331, clause 6.3.2]
The IE TDD-Config is used to specify the TDD specific physical channel configuration.
TDD-Config information element
-- ASN1START

TDD-Config ::=





SEQUENCE {


subframeAssignment




ENUMERATED {












sa0, sa1, sa2, sa3, sa4, sa5, sa6},


specialSubframePatterns



ENUMERATED {












ssp0, ssp1, ssp2, ssp3, ssp4,ssp5, ssp6, ssp7,












ssp8}

}

TDD-Config-v1130 ::=



SEQUENCE {

specialSubframePatterns-v1130

ENUMERATED {ssp7,ssp9}
}

-- ASN1STOP

	TDD-Config field descriptions

	specialSubframePatterns

Indicates Configuration as in TS 36.211 [21, table 4.2-1] where ssp0 points to Configuration 0, ssp1 to Configuration 1 etc. Value ssp7 points to Configuration 7 for extended cyclic prefix and value ssp9 points to Configuration 9 for normal cyclic prefix. E-UTRAN signals ssp7 only when setting specialSubframePatterns (without suffix i.e. the version defined in REL-8) to ssp4. E-UTRAN signals value ssp9 only when setting specialSubframePatterns (without suffix) to ssp5. If specialSubframePatterns-v1130 is present, the UE shall ignore specialSubframePatterns (without suffix).

	subframeAssignment

Indicates DL/UL subframe configuration where sa0 point to Configuration 0, sa1 to Configuration 1 etc. as specified in TS 36.211 [21, table 4.2-2]. E-UTRAN configures the same value for serving cells residing on same frequency band.


7.1.3.12.3
Test description

7.1.3.12.3.1
Pre-test conditions

System Simulator:

· Cell 1 and Cell 2
UE:

None.

Preamble:

-
The UE is in state Loopback Activated (state 4) in Cell 1 according to [18] using parameters as specified in section 7.1.3.12.3.3.
7.1.3.12.3.2
Test procedure sequence
Table 7.1.3.12.3.2-1 illustrates the downlink power levels and other changing parameters to be applied for the cells at various time instants of the test execution. Row marked "T0" denotes the initial conditions, while columns marked "T1" is to be applied subsequently. The exact instants on which these values shall be applied are described in the texts in this clause.

Table 7.1.3.12.3.2-1: Time instances of cell power level and parameter changes

	
	Parameter
	Unit
	Cell 1
	Cell 2
	Remark

	T0
	Cell-specific RS EPRE
	dBm/15Khz
	-85
	-91
	

	T1
	Cell-specific RS EPRE
	dBm/15Khz
	-85
	-79
	


Table 7.1.3.12.3.2-1: Main behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	The SS indicates a new transmission on PDCCH and transmits a MAC PDU in SF-Num 1 or 6 where the DwPTS belongs to.
	<--
	MAC PDU
	-
	-

	2
	Check: Does the UE transmit a HARQ ACK?
	-->
	HARQ ACK
	1
	P

	3
	The UE transmits a Scheduling Request on PUCCH
	-->
	(SR)
	-
	-

	4
	The SS sends an UL grant suitable for the loop back PDU to be transmitted
	<--
	(UL Grant)
	-
	-

	5
	The UE transmits a MAC PDU containing the loop back PDU corresponding to step 1
	-->
	MAC PDU
	-
	-

	6
	The SS changes Cell 2 power level according to the row "T1" in table 7.1.3.12.3.2-1
	-
	-
	-
	-

	7
	The SS transmits an RRCConnectionReconfiguration message to order the UE to perform intra frequency handover to Cell 2 with special subframe pattern 7 for extended CP configured.
	<--
	-
	-
	-

	8
	The UE transmits on Cell 2, RRCConnectionReconfigurationComplete
	-->
	-
	-
	-

	9
	The SS indicates a new transmission on PDCCH and transmits a MAC PDU in SF-Num 1 or 6 where the DwPTS belongs to.
	<--
	MAC PDU
	-
	-

	10
	Check: Does the UE transmit a HARQ ACK?
	-->
	HARQ ACK
	2
	P

	11
	The UE transmits a Scheduling Request on PUCCH
	-->
	(SR)
	-
	-

	12
	The SS sends an UL grant suitable for the loop back PDU to be transmitted
	<--
	(UL Grant)
	-
	-

	13
	The UE transmits a MAC PDU containing the loop back PDU corresponding to step 9
	-->
	MAC PDU
	-
	-


7.1.3.12.3.3
Specific message contents
Table 7.1.3.12.3.3-1: SystemInformationBlockType1 for Cell 1 (preamble, Table 7.1.3.12.3.2-1)
	Derivation Path: 36.508 clause 4.4.3.2, Table 4.4.3.2-3

	Information Element
	Value/remark
	Comment
	Condition

	SystemInformationBlockType1 ::= SEQUENCE {
	
	
	

	  tdd-Config SEQUENCE {
	
	
	TDD

	    subframeAssignment
	sa1
	
	

	    specialSubframePatterns
	ssp5
	
	

	  }
	
	
	

	  nonCriticalExtension SEQUENCE {
	
	
	

	    nonCriticalExtension SEQUENCE {
	
	
	

	      nonCriticalExtension SEQUENCE {
	
	
	

	        tdd-Config-v1130  SEQUENCE {
	
	
	

	          specialSubframePatterns-v1130
	ssp9
	
	

	        }
	
	
	

	        nonCriticalExtension
	Not present
	
	

	      }
	
	
	

	    }
	
	
	

	   }
	
	
	

	}
	
	
	


Table 7.1.3.12.3.3-2: SystemInformationBlockType2 for Cell 1 (preamble, table 7.1.3.12.3.2-1)

	Derivation path: 36.508 clause 4.4.3.3, Table 4.4.3.3-1

	Information Element
	Value/Remark
	Comment
	Condition

	SystemInformationBlockType2 ::= SEQUENCE {
	
	
	

	  radioResourceConfigCommon SEQUENCE {
	
	
	

	    ul-CyclicPrefixLength
	len1
	
	

	  }
	
	
	

	}
	
	
	


Table 7.1.3.12.3.3-3: RRCConnectionReconfiguration (preamble: Table 4.5.3.3-1, step 8)

	Derivation path: 36.508 table 4.8.2.1.5-1

	Information Element
	Value/Remark
	Comment
	Condition

	RRCConnectionReconfiguration ::= SEQUENCE {
	
	
	

	  criticalExtensions CHOICE {
	
	
	

	    c1 CHOICE{
	
	
	

	      rrcConnectionReconfiguration-r8 SEQUENCE {
	
	
	

	        RadioResourceConfigDedicated SEQUENCE {
	
	
	

	          mac-MainConfig CHOICE {
	
	
	

	            timeAlignmentTimerDedicated
	Infinity
	
	

	              }
	
	
	

	          }
	
	
	

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	


Table 7.1.3.12.3.3-4: SystemInformationBlockType1 for Cell 2 (from step6, Table 7.1.3.12.3.2-1)
	Derivation Path: 36.508 clause 4.4.3.2, Table 4.4.3.2-3

	Information Element
	Value/remark
	Comment
	Condition

	SystemInformationBlockType1 ::= SEQUENCE {
	
	
	

	  tdd-Config SEQUENCE {
	
	
	TDD

	    subframeAssignment
	sa1
	
	

	    specialSubframePatterns
	ssp4
	
	

	  }
	
	
	

	  nonCriticalExtension SEQUENCE {
	
	
	

	    nonCriticalExtension SEQUENCE {
	
	
	

	      nonCriticalExtension SEQUENCE {
	
	
	

	        tdd-Config-v1130  SEQUENCE {
	
	
	

	          specialSubframePatterns-v1130
	ssp7
	
	

	        }
	
	
	

	        nonCriticalExtension
	Not present
	
	

	      }
	
	
	

	    }
	
	
	

	   }
	
	
	

	}
	
	
	


Table 7.1.3.12.3.3-5: SystemInformationBlockType2 for Cell 2 (from step6, table 7.1.3.12.3.2-1)

	Derivation path: 36.508 clause 4.4.3.3, Table 4.4.3.3-1

	Information Element
	Value/Remark
	Comment
	Condition

	SystemInformationBlockType2 ::= SEQUENCE {
	
	
	

	  radioResourceConfigCommon SEQUENCE {
	
	
	

	    ul-CyclicPrefixLength
	len2
	
	

	  }
	
	
	

	}
	
	
	


Table 7.1.3.12.3.3-6: RRCConnectionReconfiguration (step 7, table 7.1.3.12.3.2-1)

	Derivation Path: 36.508, Table 4.6.1-8, condition HO


Table 7.1.3.12.3.3-7: MobilityControlInfo (Table 7.1.3.12.3.3-6)
	Derivation Path: 36.331 clause 4.6.5-1

	Information Element
	Value/remark
	Comment
	Condition

	MobilityControlInfo ::= SEQUENCE {
	
	
	

	  targetPhysCellId
	PhysicalCellIdentity of Cell 2
	
	

	  carrierFreq SEQUENCE {
	
	
	

	    dl-CarrierFreq
	Same downlink EARFCN as used for Cell 2
	
	

	    ul-CarrierFreq
	Not present
	
	TDD

	  }
	
	
	

	  carrierBandwidth SEQUENCE {
	
	
	

	    dl-Bandwidth
	Same downlink system bandwidth as used for Cell 2
	
	

	    ul-Bandwidth
	Not present
	
	TDD

	  }
	
	
	

	  radioResourceConfigCommon SEQUENCE {
	
	
	

	    antennaInfoCommon SEQUENCE {
	
	
	

	      antennaPortsCount
	an1
	
	

	    }
	
	
	

	    tdd-Config SEQUENCE {
	
	
	

	      subframeAssignment
	sa1
	
	

	      specialSubframePatterns
	ssp4
	
	

	    }
	
	
	

	    ul-CyclicPrefixLength
	len2
	
	

	    tdd-Config-v1130 SEQUENCE {
	
	
	

	      specialSubframePatterns-v1130
	ssp7
	
	

	    }
	
	
	

	  }
	
	
	

	}
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