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7.1.4.2b
Correct handling of UL assignment / Semi-persistent case / SPS interval shorter than 10 subframes


7.1.4.2b.1
Test Purpose (TP)

(1)

with { UE in RRC_CONNECTED state with SPS configuration in UL enabled with semiPersistSchedIntervalUL set to shorter than 10 subframes }

ensure that {

  when { UE has data available in the UL buffer and the next UL SPS subframe is not a downlink subframe nor a special subframe }

    then {UE transmits MAC PDUs in subframes correspondent to the configured semiPersistSchedIntervalUL }

            }

(2)

with { UE in RRC_CONNECTED state in TDD with SPS configuration in UL enabled with semiPersistSchedIntervalULshorter than 10 subframes }

ensure that {

  when { UE has data available in the UL buffer and the next UL SPS subframe is a downlink subframe }

    then {UE does not transmit a MAC PDU in the subframe }

            }

(3)

with { UE in RRC_CONNECTED state in TDD with SPS configuration in UL enabled with semiPersistSchedIntervalULshorter than 10 subframes }

ensure that {

  when { UE has data available in the UL buffer and the next UL SPS subframe is a special subframe }

    then {UE does not transmit a MAC PDU in the subframe }

            }

7.1.4.2b.2
Conformance requirements

References: The conformance requirements covered in the present test case are specified in TS 36.211: 4.2, TS 36.312: 8, TS 36.321: 5.4.1, 5.10, 5.10.2 and TS 36.331:6.3.2.  

[TS 36.211, clause 4.2]

Frame structure type 2 is applicable to TDD only. Each radio frame of length 
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  where 
[image: image11.wmf]f

n

 is the system frame number.
The uplink-downlink configuration in a cell may vary between frames and controls in which subframes uplink or downlink transmissions may take place in the current frame. The uplink-downlink configuration in the current frame is obtained according to Section 13 in [4].

The supported uplink-downlink configurations are listed in Table 4.2-2 where, for each subframe in a radio frame, "D" denotes a downlink subframe reserved for downlink transmissions, "U" denotes an uplink subframe 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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 where X is the number of additional SC-FDMA symbols in UpPTS provided by the higher layer parameter srs-UpPtsAdd if configured otherwise X is equal to 0. The UE is not expected to be configured with 2 additional UpPTS SC-FDMA symbols for special subframe configurations {3, 4, 7, 8} for normal cyclic prefix in downlink and special subframe configurations {2, 3, 5, 6} for extended cyclic prefix in downlink and 4 additional UpPTS SC-FDMA symbols for special subframe configurations {1 2, 3, 4, 6, 7, 8} for normal cyclic prefix in downlink and special subframe configurations {1, 2, 3, 5, 6} for extended cyclic prefix in downlink.
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. 
….







[image: image14.emf]One slot, 

T

slot

=15360T

s

GP UpPTS DwPTS

One radio frame, T

f

= 307200T

s

= 10 ms

One half-frame, 153600T

s

= 5 ms

30720T

s

One subframe, 

30720T

s

GP UpPTS DwPTS

Subframe #2 Subframe #3 Subframe #4 Subframe #0 Subframe #5 Subframe #7 Subframe #8 Subframe #9


Figure 4.2-1: Frame structure type 2 (for 5 ms switch-point periodicity)

…

Table 4.2-2: Uplink-downlink configurations

	Uplink-downlink

configuration
	Downlink-to-Uplink

Switch-point periodicity
	Subframe number

	
	
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	0
	5 ms
	D
	S
	U
	U
	U
	D
	S
	U
	U
	U

	1
	5 ms
	D
	S
	U
	U
	D
	D
	S
	U
	U
	D

	2
	5 ms
	D
	S
	U
	D
	D
	D
	S
	U
	D
	D

	3
	10 ms
	D
	S
	U
	U
	U
	D
	D
	D
	D
	D

	4
	10 ms
	D
	S
	U
	U
	D
	D
	D
	D
	D
	D

	5
	10 ms
	D
	S
	U
	D
	D
	D
	D
	D
	D
	D

	6
	5 ms
	D
	S
	U
	U
	U
	D
	S
	U
	U
	D


[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 36.321, clause 5.4.1]

In order to transmit on the UL-SCH the MAC entity 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 or preallocated by RRC. To perform requested transmissions, the MAC layer receives HARQ information from lower layers. When the physical layer is configured for uplink spatial multiplexing, the MAC layer can receive up to two grants (one per HARQ process) for the same TTI from lower layers.

If the MAC entity has a C-RNTI, a Semi-Persistent Scheduling C-RNTI, a UL Semi-Persistent Scheduling V-RNTI, or a Temporary C-RNTI, the MAC entity shall for each TTI and for each Serving Cell belonging to a TAG that has a running timeAlignmentTimer and for each grant received for this TTI and for each SPS configuration that is indicated by the PDCCH addressed to UL Semi-Persistent Scheduling V-RNTI:

-
if an uplink grant for this TTI and this Serving Cell has been received on the PDCCH for the MAC entity’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 MAC entity’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 MAC entity’s Semi-Persistent Scheduling C-RNTI, for the MAC entity’s UL Semi-Persistent Scheduling V-RNTI, or a configured uplink grant:

-
consider the NDI to have been toggled for the corresponding HARQ process 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 this Serving Cell is the SpCell and if an uplink grant for this TTI has been received for the SpCell on the PDCCH of the SpCell for the MAC entity’s Semi-Persistent Scheduling C-RNTI or for the MAC entity’s UL Semi-Persistent Scheduling V-RNTI:

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

-
consider the NDI for the corresponding HARQ process 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:

-
if the MAC entity is configured with skipUplinkTxSPS:

-
trigger an SPS confirmation;

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

-
consider the NDI bit for the corresponding HARQ process to have been toggled;

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

-
else:

-
clear the corresponding configured uplink grant (if any).

-
else:

-
if the MAC entity is configured with skipUplinkTxSPS:

-
trigger an SPS confirmation;

-
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;

-
if UL HARQ operation is asynchronous, set the HARQ Process ID to the HARQ Process ID associated with this TTI;

-
consider the NDI bit for the corresponding HARQ process to have been toggled;

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

-
else, if this Serving Cell is the SpCell and an uplink grant for this TTI has been configured or preallocated for the SpCell:

-
if UL HARQ operation is asynchronous, set the HARQ Process ID to the HARQ Process ID associated with this TTI;

-
consider the NDI bit for the corresponding HARQ process to have been toggled;

-
deliver the configured or preallocated 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 MAC entity receives both a grant in a Random Access Response and a grant for its C-RNTI or Semi persistent scheduling C-RNTI requiring transmissions on the SpCell in the same UL subframe, the MAC entity 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 MAC entity processes the grant but does not transmit on UL-SCH. When a configured uplink grant is indicated during a Sidelink Discovery gap for reception and indicates an UL-SCH transmission during a Sidelink Discovery gap for transmission with a SL-DCH transmission, the MAC entity processes the grant but does not transmit on UL-SCH.

For configured uplink grants, the HARQ Process ID associated with this TTI is derived from the following equation for asynchronous UL HARQ operation:

HARQ Process ID = [floor(CURRENT_TTI/semiPersistSchedIntervalUL)] modulo numberOfConfUlSPS-Processes,
where CURRENT_TTI=[(SFN * 10) + subframe number] and it refers to the subframe where the first transmission of a bundle takes place.

For preallocated uplink grants, the HARQ Process ID associated with this TTI is derived from the following equation for asynchronous UL HARQ operation:

HARQ Process ID = [floor(CURRENT_TTI/ul-SchedInterval)] modulo numberOfConfUL-Processes,
where CURRENT_TTI=subframe number and it refers to the subframe where the first transmission of a bundle takes place.

[TS 36.321, clause 5.10]

When Semi-Persistent Scheduling is enabled by RRC, the following information is provided [8]:

-
Semi-Persistent Scheduling C-RNTI or UL Semi-Persistent Scheduling V-RNTI;

-
Uplink Semi-Persistent Scheduling interval semiPersistSchedIntervalUL and number of empty transmissions before implicit release implicitReleaseAfter, if Semi-Persistent Scheduling with Semi-Persistent Scheduling C-RNTI is enabled for the uplink;

-
Uplink Semi-Persistent Scheduling interval semiPersistSchedIntervalUL and number of empty transmissions before implicit release implicitReleaseAfter for each SPS configuration, if Semi-Persistent Scheduling with UL Semi-Persistent Scheduling V-RNTI 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.

Semi-Persistent Scheduling is supported on the SpCell only.

Semi-Persistent Scheduling is not supported for RN communication with the E-UTRAN in combination with an RN subframe configuration.
[TS 36.321, clause 5.10.2]

After a Semi-Persistent Scheduling uplink grant is configured, the MAC entity 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 sequentially that the Nth grant occurs in the subframe for which:

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

For TDD, the MAC entity is configured with semiPersistSchedIntervalUL shorter than 10 subframes, the Nth grant shall be ignored if it occurs in a downlink subframe or a special subframe.

If the MAC entity is not configured with skipUplinkTxSPS, the MAC entity shall clear the configured uplink grant immediately after implicitReleaseAfter [8] 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.
If SPS confirmation has been triggered and not cancelled:

-
if the MAC entity has UL resources allocated for new transmission for this TTI:

-
instruct the Multiplexing and Assembly procedure to generate an SPS confirmation MAC Control Element as defined in subclause 6.1.3.11;

-
cancel the triggered SPS confirmation.

The MAC entity shall clear the configured uplink grant immediately after first transmission of SPS confirmation MAC Control Element triggered by the SPS release.

NOTE:
Retransmissions for Semi-Persistent Scheduling can continue after clearing the configured uplink grant.

[TS 36.331, clause 6.3.2]

–
SPS-Config

The IE SPS-Config is used to specify the semi-persistent scheduling configuration.

-- ASN1START

SPS-Config ::=
SEQUENCE {


semiPersistSchedC-RNTI


C-RNTI




OPTIONAL,


-- Need OR


sps-ConfigDL




SPS-ConfigDL


OPTIONAL,


-- Need ON


sps-ConfigUL




SPS-ConfigUL


OPTIONAL


-- Need ON

}

....

SPS-ConfigUL ::=
CHOICE {


release






NULL,


setup






SEQUENCE {



semiPersistSchedIntervalUL


ENUMERATED {













sf10, sf20, sf32, sf40, sf64, sf80,













sf128, sf160, sf320, sf640, sf1-v1430,













sf2-v1430, sf3-v1430, sf4-v1430, sf5-v1430,













spare1},

....

}
….

	semiPersistSchedIntervalUL

Semi-persistent scheduling interval in uplink, see TS 36.321 [6]. Value in number of sub-frames. Value sf10 corresponds to 10 sub-frames, sf20 corresponds to 20 sub-frames and so on. For TDD, when the configured Semi-persistent scheduling interval is greater than or equal to 10 sub-frames, the UE shall round this parameter down to the nearest integer (of 10 sub-frames), e.g. sf10 corresponds to 10 sub-frames, sf32 corresponds to 30 sub-frames, sf128 corresponds to 120 sub-frames. If semiPersistSchedIntervalUL-v1430 is configured, the UE only considers this extension (and ignores semiPersistSchedIntervalUL i.e. without suffix).


7.1.4.2b.3
Test description

7.1.4.2b.3.1
Pre-test conditions

Note:
Test case 7.1.4.2 uses UM DRB representing real time services suitable for semi-persistent scheduling. This test case uses semi-persistent scheduling intervals shorter than 10 subframes use AM DRB representing interactive services where the shorter scheduling interval is used to reduce latency.  

System Simulator:

-
Cell 1

UE:

None.

Preamble:

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

7.1.4.2b.3.2
Test procedure sequence

Table 7.1.4.2b.3.2-1: Main behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	SS transmits RRCConnectionReconfiguration to configure UL SPS
	<--
	-
	-
	-

	2
	The UE transmits RRCConnectionReconfigurationComplete
	-->
	-
	-
	-

	3
	The SS transmits a DL MAC PDU containing 3 RLC SDU’s on UM DRB.
	<--
	MAC PDU
	-
	-

	4
	The UE transmits a Scheduling Request, indicating that loop back PDUs are ready for transmission in UL RLC
	-->
	(SR)
	-
	-

	5
	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.

(Note 1)
	<--
	(UL SPS Grant)
	-
	-

	6
	Check: Does the UE transmit a MAC PDU in SF-Num ‘8’ as per grant in step 5?

(Note 1)
	-->
	MAC PDU
	1
	P

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

	-
	EXCEPTION: Test step 8a1 to 8a4 are executed if FDD mode is configured. Test steps 8b1 to 8b8 are executed if FDD mode is configured.
	-
	-
	-
	-

	8a1
	Check: Does the UE transmit a MAC PDU in SF-Num ‘10’ as per grant in step 5?

(Note 1)
	-->
	MAC PDU
	1
	P

	8a2
	The SS transmits a HARQ ACK 
	<--
	HARQ ACK
	-
	-

	8a3
	Check: Does the UE transmit a MAC PDU in SF-Num ‘12’ as per grant in step 5?

(Note 1)
	-->
	MAC PDU
	1
	P

	8a4
	The SS transmits a HARQ ACK 
	<--
	HARQ ACK
	-
	-

	8b1
	Check: Does the UE transmit a MAC PDU in SF-Num ‘10’ as per grant in step 5?

(Note 1, Note 2)
	-->
	MAC PDU
	2
	F

	8b2
	Check: Does the UE transmit a MAC PDU in SF-Num ‘12’ as per grant in step 5?

(Note 1)
	-->
	MAC PDU
	1
	P

	8b3
	The SS transmits a HARQ ACK 
	<--
	HARQ ACK
	-
	-

	8b4
	Check: Does the UE transmit a MAC PDU in SF-Num ‘14’ as per grant in step 5?

(Note 1, Note 2)
	-->
	MAC PDU
	2
	F

	8b5
	Check: Does the UE transmit a MAC PDU in SF-Num ‘16’ as per grant in step 5?

(Note 1, Note 3)
	-->
	MAC PDU
	3
	F

	8b6
	Check: Does the UE transmit a MAC PDU in SF-Num ‘18’ as per grant in step 5?

(Note 1)
	-->
	MAC PDU
	1
	P

	8b7
	The SS transmits a HARQ ACK 
	<--
	HARQ ACK
	-
	-

	Note 1:
SF-Num = [10*SFN + subframe] modulo 10240.

Note 2:
Subframes correspondent to SF-Num ’10’ (subframe 0) and SF-Num ’14’ (subframe 4) are downlink subframes for TDD uplink-downlink configuration 1 (TS 36.211, Table 4.2-2).

Note 3:
Subframe correspondent to SF-Num ’16’ (subframe 6) is a special subframe for TDD uplink-downlink configuration 1 (TS 36.211, Table 4.2-2).


7.1.4.2b.3.3
Specific message contents

Table 7.1.4.2b.3.3-1: RadioResourceConfigDedicated (Step 1)

	Derivation path: 36.508 table 4.6.3-16

	Information Element
	Value/remark
	Comment
	Condition

	RadioResourceConfigDedicated::= SEQUENCE {
	
	
	

	  sps-Config ::= SEQUENCE {
	
	
	

	    semiPersistSchedC-RNTI
	‘FFF0’H
	
	

	    sps-ConfigDL
	Not Present
	
	

	    sps-ConfigUL::=CHOICE{
	
	
	

	      setup  SEQUENCE {
	
	
	

	        semiPersistSchedIntervalUL
	sf2
	2 subframes
	

	        implicitReleaseAfter
	e2
	
	

	        p0-Persistent
	Not Present
	
	

	        twoIntervalConfig
	Not Present
	
	

	
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
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