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7.1.4.2
Correct handling of UL assignment / semi persistent case

7.1.4.2.1
Test Purpose (TP)

(1)

with { UE in E-UTRA RRC_Connected state with DRB established and sps-Configuration in UL is enabled }

ensure that {
  when { UE receives a UL grant addressed to its stored SPS-CRNTI in SF-Num y and with NDI set as 0 }

    then { UE starts transmitting UL MAC PDU in SF-Num F1 }

 

    }

(2)

with { UE in E-UTRA RRC_Connected state with DRB established and stored UL SPS grant to transmit MAC PDU at SF-Num F1 }

ensure that {
  when { UE receives a UL grant addressed to its SPS-CRNTI in SF-Num-frame p and with NDI set as 0, where p+4!=F1(FDD) or p+k(p)!=F1(TDD) }

    then { UE starts transmiting UL MAC PDU in SF-Num F2 and stops transmiting UL MAC PDU at SF-Num F1 }
            }
(3)

with { UE in E-UTRA RRC_Connected state with DRB established and stored UL SPS grant to transmit MAC PDU at SF-Num F1 }

ensure that {
  when { UE receives a UL grant [for retransmission] addressed to its SPS-CRNTI in SF-Num z and with NDI set as 1, for the corresponding HARQ Process, where z+4!=F1(FDD) or z+k(z)!=F1(TDD) }

    then { UE re-tranmis MAC PDU in SF-Num z+4(FDD) or z+k(z)(TDD) as per the new grant for SPS-CRNTI }
            }
(4)

with { UE in E-UTRA RRC_Connected state with DRB established and stored UL SPS grant to transmit MAC PDU at SF-Num F3 }

ensure that {
  when { UE receives a UL grant addressed to its CRNTI in SF-Num p, such that in SF-Num p+4=F3(FDD) or p+k(p)=F3(TDD) }

    then { UE transmits MAC PDU in SF-Num p+4(FDD) or p+k(p)(TDD) as per grant addresed to its C-RNTI }
            }
(5)

with { UE in E-UTRA RRC_Connected state with DRB established and stored UL SPS grant to transmit MAC PDU at SF-Num F3 }

ensure that {
  when { UE receives a RRCConnectionReconfiguration including sps-Configuration with sps-ConfigurationUL set as ‘disable’ and hence resulting in UL SPS grant deactivation}

    then { UE deletes the stored sps-Configuration UL parameters and stops transmitting UL MAC 
PDU’s as per stored SPS grant in SF-Num F3 }

 

    }

(6)

with { UE in E-UTRA RRC_Connected state with DRB established and configured UL SPS grant }

ensure that {
  when { UE transmits ‘implicitReleaseAfter‘ MAC PDU’s on SPS-Grant containing zero MAC SDU}

    then { UE clears configured SPS grant   }

            }
(7)

with { UE in E-UTRA RRC_Connected state with DRB established and stored UL SPS grant to transmit MAC PDU at SF-Num F3 }

ensure that {
  when { UE receives a PDCCH [for UL SPS explicit release according to Table 9.2-1A in TS 36.213] addressed to its SPS C-RNTI in SF-Num p and with NDI set as 0, where p+4!=F3(FDD) or p+k(p)!=F3(TDD) }

    then { UE releases the configured SPS grant and stops transmitting UL MAC PDU in SF-Num F3 as per grant addresed to its SPS C-RNTI }
            }

NOTE 1: SF-Num = [10*SFN + subframe] modulo 10240.
NOTE 2: The value of the k(y), k(p), k(z) is k value determined according to the table 8-2 in the TS 36.213, given that UL grant is in subframe y, p, z.
NOTE 3: The Subframe_Offset(y+k(y)), Subframe_Offset(p+k(p)), Subframe_Offset(z+k(z)) is subframe_offset value determined according to the clause 5.10.2 in the TS36.321, given the position of initial Semi-Persistent grant on subframe y+k(y), p+k(p), z+k(z).
NOTE 4: To simply the TP description, following abbreviations are defined:


For FDD:



F1 = y+4+n*[semiPersistSchedIntervalUL]


F2 = p+4+n*[semiPersistSchedIntervalUL]


F3 = z+4+n*[semiPersistSchedIntervalUL]

For TDD:



F1 = y+k(y)+n*[semiPersistSchedIntervalUL]+ Subframe_Offset(y+k(y))*(n modulo 2)


F2 = p+k(p)+n*[semiPersistSchedIntervalUL]+ Subframe_Offset(p+k(p))*(n modulo 2)


F3 = z+k(z)+n*[semiPersistSchedIntervalUL]+ Subframe_Offset(z+k(z))*(n modulo 2)

n >= 0
7.1.4.2.2
Conformance requirements

References: The conformance requirements covered in the current TC are specified in: TS 36.321 clause 5.4.1, 5.10, 5.10.2, 7.4, 36.331 clause 5.3.10.5, 36.213 clause 8, 9.2 and 36.300 clause 11.1.2.

[TS 36.321, clause 5.4.1]

In order to transmit on the UL-SCH the UE must have a valid uplink grant (except for non-adaptive HARQ retransmissions) which it may receive dynamically on the PDCCH or in a Random Access Response or which may be configured semi-persistently. To perform requested transmissions, the MAC layer receives HARQ information from lower layers.

When timeAlignmentTimer is running and the UE has a C-RNTI, Semi-Persistent Scheduling C-RNTI, or Temporary C-RNTI, the UE shall for each TTI:

-
if an uplink grant for this TTI has been received in a Random Access Response:
-
set NDI to the value 0 and consider the NDI to have been toggled.
-
if an uplink grant for this TTI has been received on the PDCCH for the UE’s C-RNTI or Temporary C-RNTI; or

-
if an uplink grant for this TTI has been received in a Random Access Response:

-
if the uplink grant is for UE’s C-RNTI and if the previous uplink grant delivered to the HARQ entity for the same HARQ process was either an uplink grant received for the UE’s Semi-Persistent Scheduling C-RNTI or a configured uplink grant:

-
consider the NDI to have been toggled regardless of the value of the NDI.

-
deliver the uplink grant and the associated HARQ information to the HARQ entity for this TTI.

-
else, if an uplink grant for this TTI has been received on the PDCCH for the UE’s Semi-Persistent Scheduling C-RNTI:

-
if the NDI in the received HARQ information is 1:

-
consider the NDI not to have been toggled;

-
deliver the uplink grant and the associated HARQ information to the HARQ entity for this TTI.

-
else if the NDI in the received HARQ information is 0:

-
if PDCCH contents indicate SPS release:

-
clear the configured uplink grant (if any).

-
else:

-
store the uplink grant and the associated HARQ information as configured uplink grant;

-
initialise (if not active) or re-initialise (if already active) the configured uplink grant to start in this TTI and to recur according to rules in subclause 5.10.2;

-
consider the NDI bit to have been toggled;

-
deliver the configured uplink grant and the associated HARQ information to the HARQ entity for this TTI.

-
else, if an uplink grant for this TTI has been configured:

-
consider the NDI bit to have been toggled;

-
deliver the configured uplink grant, and the associated HARQ information to the HARQ entity for this TTI.

NOTE:
The period of configured uplink grants is expressed in TTIs.

NOTE:
If the UE receives both a grant in a Random Access Response and a grant for its C-RNTI or Semi persistent scheduling C-RNTI requiring transmissions in the same UL subframe, the UE may choose to continue with either the grant for its RA-RNTI or the grant for its C-RNTI or Semi persistent scheduling C-RNTI.

NOTE:
When a configured uplink grant is indicated during a measurement gap and indicates an UL-SCH transmission during a measurement gap, the UE processes the grant but does not transmit on UL-SCH.

[TS 36.321, clause 5.10]

When Semi-Persistent Scheduling is enabled by RRC, the following information is provided:

-
Semi-Persistent Scheduling C-RNTI;

-
Uplink Semi-Persistent Scheduling Interval semiPersistSchedIntervalUL and number of empty transmissions before implicit release implicitReleaseAfter, if Semi-Persistent Scheduling is enabled for the uplink;
-
Whether twoIntervalsConfig is enabled or disabled for uplink, only for TDD;

-
Downlink Semi-Persistent Scheduling Interval semiPersistSchedIntervalDL and number of configured HARQ processes for Semi-Persistent Scheduling numberOfConfSPS-Processes, if Semi-Persistent Scheduling is enabled for the downlink;

When Semi-Persistent Scheduling for uplink or downlink is disabled by RRC, the corresponding configured grant or configured assignment shall be discarded.

[TS 36.321, clause 5.10.2]

After a Semi-Persistent Scheduling uplink grant is configured, the UE shall:

-
if twoIntervalsConfig is enabled by upper layer;

-
set the Subframe_Offset according to Table 7.4-1.

-
else:

-
set Subframe_Offset to 0.

-
consider that the grant recurs in each subframe for which:

-
(10 * SFN + subframe) = [(10 * SFNstart time + subframestart time) + N * semiPersistSchedIntervalUL + Subframe_Offset * (N modulo 2)] modulo 10240, for all N>0.
Where SFNstart time and subframestart time are the SFN and subframe, respectively, at the time the configured uplink grant were (re-)initialised.

The UE shall clear the configured uplink grant immediately after implicitReleaseAfter number of consecutive new MAC PDUs each containing zero MAC SDUs have been provided by the Multiplexing and Assembly entity, on the Semi-Persistent Scheduling resource.
NOTE:
Retransmissions for Semi-Persistent Scheduling can continue after clearing the configured uplink grant.

[TS 36.321, clause 7.4]
Subframe_Offset values are presented in Table 7.4-1.

Table 7.4-1: Subframe_Offset values
	TDD UL/DL configuration
	Position of initial Semi-Persistent grant
	Subframe_Offset value (ms)

	0
	N/A
	0

	1
	Subframes 2 and 7
	1

	
	Subframes 3 and 8
	-1

	2
	Subframe 2
	5 

	
	Subframe 7
	-5

	3
	Subframes 2 and 3
	1

	
	Subframe 4
	-2

	4
	Subframe 2
	1

	
	Subframe 3
	-1

	5
	N/A
	0

	6
	N/A
	0


[TS 36.331, clause 5.3.10.5]
The UE shall:

1> reconfigure the semi-persistent scheduling in accordance with the received sps-Config:






[TS 36.213, clause 8]
…
For TDD UL/DL configurations 1 and 6 and subframe bundling operation, the UE shall upon detection of a PDCCH with DCI format 0 in subframe n intended for the UE, and/or a PHICH transmission intended for the UE in subframe n-l with l given in Table 8-2a, adjust the corresponding first PUSCH transmission in the bundle in subframe n+k, with k given in Table 8-2, according to the PDCCH and PHICH information.
…
Table 8-2 k for TDD configurations 0-6

	TDD UL/DL
Configuration
	DL subframe number n

	
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	0
	4
	6
	
	
	
	4
	6
	
	
	

	1
	
	6
	
	
	4
	
	6
	
	
	4

	2
	
	
	
	4
	
	
	
	
	4
	

	3
	4
	
	
	
	
	
	
	
	4
	4

	4
	
	
	
	
	
	
	
	
	4
	4

	5
	
	
	
	
	
	
	
	
	4
	

	6
	7
	7
	
	
	
	7
	7
	
	
	5


…
[TS 36.213, clause 9.2]

A UE shall validate a Semi-Persistent Scheduling assignment PDCCH only if all the following conditions are met: 
-    the CRC parity bits obtained for the PDCCH payload are scrambled with the Semi-Persistent Scheduling C-RNTI
-    the new data indicator field is set to ‘0’. In case of DCI formats 2 and 2A, the new data indicator field refers to the one for the enabled transport block.
Validation is achieved if all the fields for the respective used DCI format are set according to Table 9.2-1 or Table 9.2-1A.
If validation is achieved, the UE shall consider the received DCI information accordingly as a valid semi-persistent activation or release. 
If validation is not achieved, the received DCI format shall be considered by the UE as having been received with a non-matching CRC.
Table 9.2-1: Special fields for Semi-Persistent Scheduling Activation PDCCH Validation

	
	DCI format 0
	DCI format 1/1A
	DCI format 2/2A

	TPC command for scheduled PUSCH
	set to ‘00’
	N/A
	N/A

	Cyclic shift DM RS
	set to ‘000’
	N/A
	N/A

	Modulation and coding scheme and redundancy version
	MSB is set to ‘0’
	N/A
	N/A

	HARQ process number
	N/A
	FDD: set to ‘000’

TDD: set to ‘0000’
	FDD: set to ‘000’

TDD: set to ‘0000’

	Modulation and coding scheme
	N/A
	MSB is set to ‘0’
	For the enabled transport block:
MSB is set to ‘0’

	Redundancy version
	N/A
	set to ‘00’
	For the enabled transport block:
set to ‘00’


Table 9.2-1A: Special fields for Semi-Persistent Scheduling Release PDCCH Validation

	
	DCI format 0
	DCI format 1A

	TPC command for scheduled PUSCH
	set to ‘00’

	N/A

	Cyclic shift DM RS
	set to ‘000’

	N/A

	Modulation and coding scheme and redundancy version
	set to ‘11111’
	N/A

	Resource block assignment and hopping resource allocation
	Set to all ‘1’s
	N/A

	HARQ process number
	N/A
	FDD: set to ‘000’

 TDD: set to ‘0000’

	Modulation and coding scheme
	N/A
	set to ‘11111’

	Redundancy version
	N/A
	set to ‘00’

	Resource block assignment
	N/A
	Set to all ‘1’s


…
[TS 36.300, clause 11.1.2]
…
In addition, E-UTRAN can allocate a semi-persistent uplink resource for the first HARQ transmissions and potentially retransmissions to UEs:

-
RRC defines the periodicity of the semi-persistent uplink grant;

-
PDCCH indicates whether the uplink grant is a semi-persistent one i.e. whether it can be implicitly reused in the following TTIs according to the periodicity defined by RRC.

 In the sub-frames where the UE has semi-persistent uplink resource, if the UE cannot find its C-RNTI on the PDCCH(s), an uplink transmission according to the semi-persistent allocation that the UE has been assigned in the TTI can be made. The network performs decoding of the pre-defined PRBs according to the pre-defined MCS. Otherwise, in the sub-frames where the UE has semi-persistent uplink resource, if the UE finds its C-RNTI on the PDCCH(s), the PDCCH allocation overrides the persistent allocation for that TTI and the UE’s transmission follows the PDCCH allocation, not the semi-persistent allocation. Retransmissions are either implicitly allocated in which case the UE uses the semi-persistent uplink allocation, or explicitly allocated via PDCCH(s) in which case the UE does not follow the semi-persistent allocation.

…
7.1.4.2.3
Test description

7.1.4.2.3.1
Pre-test conditions

System Simulator:

-
Cell 1

UE:

None.

Preamble:

-
The UE is in state Loopback Activated (state 4) according to [18].

-
The loop back size is set in such a way that one RLC SDU in DL shall result in 1 RLC SDU’s in UL of same size.

7.1.4.2.3.2
Test procedure sequence

Table 7.1.4.2.3.2-1: Main behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	The SS transmits a DL MAC PDU containing 10 RLC SDU’s 
	<--
	MAC PDU
	-
	-

	2
	The UE transmits a Scheduling Request, indicating that loop back PDUs are ready for transmission in UL RLC
	-->
	(SR)
	-
	-

	3
	The SS transmits an UL Grant using UE’s SPS C-RNTI in SF-Num ‘4’, NDI=0, allowing the UE to transmit one loop back PDU per MAC PDU.
	<--
	(UL SPS Grant)
	-
	-

	4
	Check: Does the UE transmit a MAC PDU in SF-Num ‘8’ as per grant in step 3?
	-->
	MAC PDU
	1
	P

	5
	The SS transmits a HARQ ACK 
	<--
	HARQ ACK
	-
	-

	6
	Check: Does the UE transmit a MAC PDU in SF-Num ‘168(FDD)/167(TDD)’ as per grant in step 3?
	-->
	MAC PDU
	1
	P

	7
	The SS transmits a HARQ ACK 
	<--
	HARQ ACK
	-
	-

	8
	The SS Transmits an UL Grant using UE’s SPS C-RNTI in SF-Num ‘244’, NDI=0 and allowing the UE to transmit two loop back PDUs per MAC PDU.
	<--
	(UL SPS Grant)
	-
	-

	9
	Check: Does the UE transmit a MAC PDU in SF-Num ‘248’ as per grant in step 8?
	-->
	MAC PDU
	2
	P

	10
	The SS transmits a HARQ ACK
	<--
	HARQ ACK
	-
	-

	11
	Check: Does the UE transmit a MAC PDU in SF-Num ‘328’ as per grant in step 3?
	-->
	MAC PDU
	2
	F

	12
	Check: Does the UE transmit a MAC PDU in SF-Num ‘408(FDD)/407(TDD)’ as per grant in step 8?
	-->
	MAC PDU
	2
	P

	13
	The SS transmits a HARQ ACK
	<--
	HARQ ACK
	-
	-

	14
	The SS Transmits an UL Grant using UE’s SPS C-RNTI in SF-Num ‘484(FDD)/481(TDD)’, NDI=1; the UL HARQ process is the same as in step 12
	<--
	(UL SPS Grant)
	-
	-

	15
	Check: Does the UE transmit in SF-Num ‘488(FDD)/487(TDD)’ a MAC PDU as in step 12?
	-->
	MAC PDU
	3
	P

	16
	The SS transmits a HARQ ACK
	<--
	HARQ ACK
	-
	-

	17
	Check: Does the UE transmit a MAC PDU in SF-Num ‘568’ as per grant in step 8?
	-->
	MAC PDU
	1
	P

	18
	The SS transmits a HARQ ACK
	<--
	HARQ ACK
	-
	-

	19
	The SS Transmits an UL Grant using UE’s C-RNTI in SF-Num ‘724(FDD)/721(TDD)’; allowing UE to transmit a MAC PDU containing two RLC SDU’s
	<--
	(UL  Grant)
	-
	-

	20
	Check: Does the UE transmit a MAC PDU in SF-Num ‘728(FDD)/727(TDD)’ as per grant in step 19?
	-->
	MAC PDU
	4
	P

	21
	The SS transmits a HARQ ACK
	<--
	HARQ ACK
	-
	-

	22
	The SS transmits a PDCCH [for UL SPS explicit release] using UE’s SPS C-RNTI in SF-Num ‘806’ with NDI=0.
	<--
	PDCCH [for UL SPS explicit release]
	-
	-

	23
	Check: Does the UE transmit a MAC PDU in SF-Num ‘888’ as per grant in step 8 containing zero MAC SDU?
	-->
	MAC PDU
	7
	F

	24
	The SS transmits an UL Grant using UE’s SPS C-RNTI in SF-Num ‘969’, NDI=0, transmit one loop back PDU per MAC PDU
	<--
	(UL SPS Grant)
	-
	-

	25
	Check: Does the UE transmit a MAC PDU in SF-Num ‘973’ as per grant in step 24 containing zero MAC SDU?
	-->
	MAC PDU
	1
	P

	26
	The SS transmits a HARQ ACK
	<--
	HARQ ACK
	-
	-

	27
	Check: Does the UE transmit a MAC PDU in SF-Num ‘1133(FDD)/1132(TDD)’ as per grant in step 24 containing zero MAC SDU?
	-->
	MAC PDU
	1
	P

	28
	The SS transmits a HARQ ACK
	<--
	HARQ ACK
	-
	-

	29
	Check: Does the UE transmit a MAC PDU in SF-Num ‘1293’ as per grant in step 24?
	-->
	MAC PDU
	6
	F

	30
	The SS Transmits an UL Grant using UE’s SPS C-RNTI in SF-Num ‘1374’, NDI=0, transmit one loop back PDU per MAC PDU.
	<--
	(UL SPS Grant)
	-
	-

	31
	Check: Does the UE transmit a MAC PDU in SF-Num ‘1378’ as per grant in step 30 containing zero MAC SDU?
	-->
	MAC PDU
	1
	P

	32
	The SS transmits a HARQ ACK
	<--
	HARQ ACK
	-
	-

	33
	SS Transmits RRCConnectionReconfiguration to disable SPS-ConfigurationUL.
	<--
	RRCConnectionReconfiguration
	-
	-

	34
	The UE transmits RRCConnectionReconfigurationComplete
	-->
	RRCConnectionReconfigrationComplete
	-
	-

	35
	The SS transmits a DL MAC PDU containing 1 RLC SDU 
	<--
	MAC PDU
	-
	-

	36
	The UE transmits Scheduling request, indicating loop back PDU’s ready for transmission in UL RLC
	-->
	(SR)
	-
	-

	37
	Check: Does the UE transmit a MAC PDU in SF-Num ‘1538(FDD)/1537(TDD)’ as per grant in step 30?
	-->
	MAC PDU
	5
	F

	38
	SS transmits an UL Grant 
	<--
	(UL  Grant)
	-
	-

	39
	The UE transmits a MAC PDU as per grant in step 38.
	-->
	MAC PDU
	-
	-




	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	



7.1.4.2.3.3
Specific message contents

Table 7.1.4.2.3.3-1: RRCConnectionReconfiguration. RadioResourceConfigDedicated (Preamble)

	Derivation path: 36.508 table 4.6.3-16

	Information Element
	Value/remark
	Comment
	Condition

	RadioResourceConfigDedicated::= SEQUENCE {
	
	
	

	  sps-Configuration ::= SEQUENCE {
	
	
	

	    semiPersistSchedC-RNTI
	‘FFF0’H
	
	

	    sps-ConfigurationDL
	Not Present
	
	

	    sps-ConfigurationUL::=CHOICE{
	
	
	

	      enable  SEQUENCE {
	
	
	

	        semiPersistSchedIntervalUL
	sf160
	160 Subframe
	

	        implicitReleaseAfter
	e2
	
	

	        p0-Persistent
	Not Present
	
	

	        twoIntervalConfig
	Not Present
	
	FDD

	        twoIntervalConfig
	true
	
	TDD

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


Table 7.1.4.2.3.3-2: RRCConnectionReconfiguration. RadioResourceConfigDedicated (step 33 of table 7.1.4.2.3.2-1)

	Derivation path: 36.508 table 4.6.3-16

	Information Element
	Value/remark
	Comment
	Condition

	RadioResourceConfigDedicated::= SEQUENCE {
	
	
	

	  sps-Configuration ::= SEQUENCE {
	
	
	

	    semiPersistSchedC-RNTI
	Not Present
	
	

	    sps-ConfigurationDL
	Not Present
	
	

	    sps-ConfigurationUL::=CHOICE{
	
	
	

	      disable  
	NULL
	
	

	    }
	
	
	

	  }
	
	
	

	}
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