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<Start of modified section 1>

7.1.1.3.10
Correct handling of UL grant prioritization
7.1.1.3.10.1
Test Purpose (TP)

(1)

with { UE in RRC_CONNECTED and configured with lch-basedPrioritization，and a resource conflict happened when the UE is sending data based on a UL grant which is addressed to CS-RNTI with NDI = 1 or C-RNTI }

ensure that {

  when { the data causes the resource conflict is based on a configured UL grant whose priority is lower than or equal to the UL grant’s }

    then { UE determins the UL grant to be prioritized and sends the corresponding MAC PDU.}

            }
(2)

with { UE in RRC_CONNECTED and configured with lch-basedPrioritization，a resource conflict happened when the UE is sending data based on a UL grant which is addressed to CS-RNTI with NDI = 1 or C-RNTI, and UE determins the UL grant to be prioritized }

ensure that {

  when { UE sends out the MAC PDU associated with the prioritized grant }

    then { autonomously re-transmit the MAC PDU associated with the de-prioritized grant.}

            }

7.1.1.3.1.2
Conformance requirements

References: The conformance requirements covered in the present TC are specified in: TS 38.321, clauses 5.4.1 and 5.4.2.1. Unless otherwise stated these are Rel-16 requirements.

[TS 38.321, clause 5.4.1]

…
For the MAC entity configured with lch-basedPrioritization, priority of an uplink grant is determined by the highest priority among priorities of the logical channels with data available that are multiplexed or can be multiplexed in the MAC PDU, according to the mapping restrictions as described in clause 5.4.3.1.2. The priority of an uplink grant for which no data for logical channels is multiplexed or can be multiplexed in the MAC PDU is lower than either the priority of an uplink grant for which data for any logical channels is multiplexed or can be multiplexed in the MAC PDU or the priority of the logical channel triggering an SR.

If the corresponding PUSCH transmission of a configured uplink grant is cancelled by CI-RNTI as specified in clause 11.2A of TS 38.213 [6] or cancelled by a high PHY-priority PUCCH transmission as specified in clause 9 of TS 38.213 [6], this uplink grant is considered as a de-prioritized uplink grant.
When the MAC entity is configured with lch-basedPrioritization, for each uplink grant whose associated PUSCH can be transmitted by lower layers, the MAC entity shall:

1>
if this uplink grant is addressed to CS-RNTI with NDI = 1 or C-RNTI:

2>
if there is no overlapping PUSCH duration of a configured uplink grant which was not already de-prioritized, in the same BWP whose priority is higher than the priority of the uplink grant; and

2>
if there is no overlapping PUCCH resource with an SR transmission which was not already de-prioritized and the priority of the logical channel that triggered the SR is higher than the priority of the uplink grant:

3>
consider this uplink grant as a prioritized uplink grant;

3>
consider the other overlapping uplink grant(s), if any, as a de-prioritized uplink grant(s);

3>
consider the other overlapping SR transmission(s), if any, as a de-prioritized SR transmission(s).

1>
else if this uplink grant is a configured uplink grant:

2>
if there is no overlapping PUSCH duration of another configured uplink grant which was not already de-prioritized, in the same BWP, whose priority is higher than the priority of the uplink grant; and

2>
if there is no overlapping PUSCH duration of an uplink grant addressed to CS-RNTI with NDI = 1 or C-RNTI which was not already de-prioritized, in the same BWP, whose priority is higher than or equal to the priority of the uplink grant; and

2>
if there is no overlapping PUCCH resource with an SR transmission which was not already de-prioritized and the priority of the logical channel that triggered the SR is higher than the priority of the uplink grant:

3>
consider this uplink grant as a prioritized uplink grant;

3>
consider the other overlapping uplink grant(s), if any, as a de-prioritized uplink grant(s);

3>
consider the other overlapping SR transmission(s), if any, as a de-prioritized SR transmission(s).
NOTE 6:
If the MAC entity is configured with lch-basedPrioritization and if there is overlapping PUSCH duration of at least two configured uplink grants whose priorities are equal, the prioritized uplink grant is determined by UE implementation.
NOTE 7:
If the MAC entity is not configured with lch-basedPrioritzation and if there is overlapping PUSCH duration of at least two configured uplink grants, it is up to UE implementation to choose one of the configured uplink grants.
[TS 38.321, clause 5.4.1]
The MAC entity includes a HARQ entity for each Serving Cell with configured uplink (including the case when it is configured with supplementaryUplink), which maintains a number of parallel HARQ processes.

The number of parallel UL HARQ processes per HARQ entity is specified in TS 38.214 [7].

Each HARQ process supports one TB.

Each HARQ process is associated with a HARQ process identifier. For UL transmission with UL grant in RA Response or for UL transmission for MSGA payload, HARQ process identifier 0 is used.

NOTE:
When a single DCI is used to schedule multiple PUSCH, the UE is allowed to map generated TB(s) internally to different HARQ processes in case of LBT failure(s), i.e. UE may transmit a new TB on any HARQ process in the grants that have the same TBS, the same RV and the NDIs indicate new transmission.

The number of transmissions of a TB within a bundle of the dynamic grant or configured grant is given by REPETITION_NUMBER as follows:

-
For a dynamic grant, REPETITION_NUMBER is set to a value provided by lower layers, as specified in clause 6.1.2.1 of TS 38.214 [7];

-
For a configured grant, REPETITION_NUMBER is set to a value provided by lower layers, as specified in clause 6.1.2.3 of TS 38.214 [7].

If REPETITION_NUMBER > 1, after the first transmission within a bundle, REPETITION_NUMBER – 1 HARQ retransmissions follow within the bundle. For both dynamic grant and configured uplink grant, bundling operation relies on the HARQ entity for invoking the same HARQ process for each transmission that is part of the same bundle. Within a bundle, HARQ retransmissions are triggered without waiting for feedback from previous transmission according to REPETITION_NUMBER for a dynamic grant or configured uplink grant. Each transmission within a bundle is a separate uplink grant delivered to the HARQ entity.

For each transmission within a bundle of the dynamic grant, the sequence of redundancy versions is determined according to clause 6.1.2.1 of TS 38.214 [7]. For each transmission within a bundle of the configured uplink grant, the sequence of redundancy versions is determined according to clause 6.1.2.3 of TS 38.214 [7].

For each uplink grant, the HARQ entity shall:

1>
identify the HARQ process associated with this grant, and for each identified HARQ process:

2>
if the received grant was not addressed to a Temporary C-RNTI on PDCCH, and the NDI provided in the associated HARQ information has been toggled compared to the value in the previous transmission of this TB of this HARQ process; or
2>
if the uplink grant was received on PDCCH for the C-RNTI and the HARQ buffer of the identified process is empty; or

2>
if the uplink grant was received in a Random Access Response (i.e. in a MAC RAR or a fallback RAR); or

2>
if the uplink grant was determined as specified in clause 5.1.2a for the transmission of the MSGA payload; or
2>
if the uplink grant was received on PDCCH for the C-RNTI in ra-ResponseWindow and this PDCCH successfully completed the Random Access procedure initiated for beam failure recovery; or

2>
if the uplink grant is part of a bundle of the configured uplink grant, and may be used for initial transmission according to clause 6.1.2.3 of TS 38.214 [7], and if no MAC PDU has been obtained for this bundle:

3>
if there is a MAC PDU in the MSGA buffer and the uplink grant determined as specified in clause 5.1.2a for the transmission of the MSGA payload was selected; or
3>
if there is a MAC PDU in the MSGA buffer and the uplink grant was received in a fallbackRAR and this fallbackRAR successfully completed the Random Access procedure:

4>
obtain the MAC PDU to transmit from the MSGA buffer.

3>
else if there is a MAC PDU in the Msg3 buffer and the uplink grant was received in a fallbackRAR:

4>
obtain the MAC PDU to transmit from the Msg3 buffer.
3>
else if there is a MAC PDU in the Msg3 buffer and the uplink grant was received in a MAC RAR; or:

3>
if there is a MAC PDU in the Msg3 buffer and the uplink grant was received on PDCCH for the C-RNTI in ra-ResponseWindow and this PDCCH successfully completed the Random Access procedure initiated for beam failure recovery:

4>
obtain the MAC PDU to transmit from the Msg3 buffer.

4>
if the uplink grant size does not match with size of the obtained MAC PDU; and

4>
if the Random Access procedure was successfully completed upon receiving the uplink grant:

5>
indicate to the Multiplexing and assembly entity to include MAC subPDU(s) carrying MAC SDU from the obtained MAC PDU in the subsequent uplink transmission;

5>
obtain the MAC PDU to transmit from the Multiplexing and assembly entity.

3>
else if this uplink grant is a configured grant configured with autonomousTx; and

3>
if the previous configured uplink grant, in the BWP, for this HARQ process was not prioritized; and

3>
if a MAC PDU had already been obtained for this HARQ process; and

3>
if the uplink grant size matches with size of the obtained MAC PDU; and

3>
if a transmission of the obtained MAC PDU has not been performed:

4>
consider the MAC PDU has been obtained.

3>
else if the MAC entity is not configured with lch-basedPrioritization; or
3>
if this uplink grant is a prioritized uplink grant:
4>
obtain the MAC PDU to transmit from the Multiplexing and assembly entity, if any;

3>
if a MAC PDU to transmit has been obtained:
4>
if the uplink grant is not a configured grant configured with autonomousTx; or

4>
if the uplink grant is a prioritized uplink grant:

5>
deliver the MAC PDU and the uplink grant and the HARQ information of the TB to the identified HARQ process;

5>
instruct the identified HARQ process to trigger a new transmission;
5>
if the uplink grant is a configured uplink grant:

6>
start or restart the configuredGrantTimer, if configured, for the corresponding HARQ process when the transmission is performed if LBT failure indication is not received from lower layers;

6>
start or restart the cg-RetransmissionTimer, if configured, for the corresponding HARQ process when the transmission is performed if LBT failure indication is not received from lower layers.

5>
if the uplink grant is addressed to C-RNTI, and the identified HARQ process is configured for a configured uplink grant:

6>
start or restart the configuredGrantTimer, if configured, for the corresponding HARQ process when the transmission is performed if LBT failure indication is not received from lower layers.

5>
if cg-RetransmissionTimer is configured for the identified HARQ process; and

5>
if the transmission is performed and LBT failure indication is received from lower layers:

6>
consider the identified HARQ process as pending.
3>
else:

4>
flush the HARQ buffer of the identified HARQ process.

2>
else (i.e. retransmission):

3>
if the uplink grant received on PDCCH was addressed to CS-RNTI and if the HARQ buffer of the identified process is empty; or

3>
if the uplink grant is part of a bundle and if no MAC PDU has been obtained for this bundle; or

3>
if the uplink grant is part of a bundle of the configured uplink grant, and the PUSCH duration of the uplink grant overlaps with a PUSCH duration of another uplink grant received on the PDCCH or an uplink grant received in a Random Access Response (i.e. MAC RAR or fallbackRAR) or an uplink grant determined as specified in clause 5.1.2a for MSGA payload for this Serving Cell; or:

3>
if the MAC entity is configured with lch-basedPrioritization and this uplink grant is not a prioritized uplink grant:
4>
ignore the uplink grant.

3>
else:

4>
deliver the uplink grant and the HARQ information (redundancy version) of the TB to the identified HARQ process;

4>
instruct the identified HARQ process to trigger a retransmission;
4>
if the uplink grant is addressed to CS-RNTI; or

4>
if the uplink grant is addressed to C-RNTI, and the identified HARQ process is configured for a configured uplink grant:

5>
start or restart the configuredGrantTimer, if configured, for the corresponding HARQ process when the transmission is performed if LBT failure indication is not received from lower layers.

4>
if the uplink grant is a configured uplink grant:

5>
if the identified HARQ process is pending:

6>
start or restart the configuredGrantTimer, if configured, for the corresponding HARQ process when the transmission is performed if LBT failure indication is not received from lower layers;

5>
start or restart the cg-RetransmissionTimer, if configured, for the corresponding HARQ process when the transmission is performed if LBT failure indication is not received from lower layers.

4>
if the identified HARQ process is pending and the transmission is performed and LBT failure indication is not received from lower layers:
5>
consider the identified HARQ process as not pending.

When determining if NDI has been toggled compared to the value in the previous transmission the MAC entity shall ignore NDI received in all uplink grants on PDCCH for its Temporary C-RNTI.

When configuredGrantTimer or cg-RetransmissionTimer is started or restarted by a PUSCH transmission, it shall be started at the beginning of the first symbol of the PUSCH transmission.
7.1.1.3.10.3
Test description

7.1.1.3.10.3.1
Pre-test conditions

Same Pre-test conditions as in clause 7.1.1.0 except that the UM DRB is configured and the logical channels are configured according to 7.1.1.3.10.3.1-1.
Table 7.1.1.3.10.3.1-2: Logical Channel Configuration Settings

	Parameter
	DRB1
	DRB2

	LogicalChannelIdentity
	LCH4(DRB-Identity +3)
	LCH5(DRB-Identity +3)

	Priority
	6
	7

	logicalChannelGroup
	2 (LCG ID#2)
	1 (LCG ID#1)


7.1.1.3.10.3.2
Test procedure sequence
Table 7.1.1.3.10.3.2-1: Main behaviour
	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	The SS ignores scheduling requests and does not allocate any uplink grant. 
	-
	-
	-
	-

	2
	SS transmits NR RRCReconfiguration message to configure type 2 configured uplink grant (Note 1)
	<--
	RRCConnectionReconfiguration
	-
	-

	3
	The UE transmits NR RRCReconfigurationComplete.(Note 2)
	-->
	RRCConnectionReconfigurationComplete
	-
	-

	4
	SS transmits a MAC PDU including a RLC SDU-1 on LCH 4，
	<--
	MAC PDU (1 RLC SDU of 40 bytes on DRB)
	-
	-

	5
	The SS allocates an UL Grant (with size 384 bits that only sufficient for one RLC SDU to be looped back in a Slot) for one HARQ process X,  and NDI indicates new transmission redundancy version to be used as 0
	<--
	(UL Grant (C-RNTI))
	-
	-

	6
	The UE transmit a MAC PDU including the RLC SDU-1, in HARQ process X，
	-->
	MAC PDU
	-
	-

	7
	SS transmits a MAC PDU including a RLC SDU-2 on LCH 5
	<--
	MAC PDU (1 RLC SDU of 40 bytes on DRB)
	-
	-

	8
	SS transmits a configured UL Grant  (with size 384 bits that only sufficient for one RLC SDU to be looped back in a Slot), on PDCCH with the CS-RNTI assigned to the UE, allowing the UE to to return the RLC SDU-2 (as received in step 5) in Slot P
	<--
	(UL Grant (CS-RNTI))
	-
	-

	9
	The SS transmits an UL grant corresponding to slot for HARQ process X, with NDI not toggled and redundancy version to be used as 1
(Note: the UL grant slot is equal to the configured slot in step 8)
	<--
	(UL Grant (C-RNTI))
	-
	-

	10
	Check: Does the UE retransmit the MAC PDU including RLC SDU-1 in slot P?
	-->
	MAC PDU
	1
	P

	11
	Check: Does the UE transmit the MAC PDU including RLC SDU-2 after slot P?
	-->
	MAC PDU
	2
	P

	Note 1:
For EN-DC the NR RRCReconfiguration message is contained in RRCConnectionReconfiguration 36.508 [7], Table 4.6.1-8 using condition EN-DC_EmbedNR_RRCRecon.

Note 2:
For EN-DC the NR RRCReconfigurationComplete message is contained in RRCConnectionReconfigurationComplete.


7.1.1.3.10.3.3
Specific message contents
Table 7.1.1.3.10.3.3-1: RRCReconfiguration (step 2, Table 7.1.1.3.10.3.2-1)

	Derivation path: 38.508-1 [4], Table 4.6.1-13

	Information Element
	Value/remark
	Comment
	Condition

	RRCReconfiguration ::= SEQUENCE {
	
	
	

	  criticalExtensions CHOICE {
	
	
	

	    rrcReconfiguration SEQUENCE {
	
	
	

	      secondaryCellGroup
	CellGroupConfig
	OCTET STRING (CONTAINING CellGroupConfig)
	EN-DC

	      nonCriticalExtension := SEQUENCE{
	
	
	NR

	        masterCellGroup
	CellGroupConfig
	OCTET STRING (CONTAINING CellGroupConfig)
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


Table 7.1.1.3.10.3.3-2: CellGroupConfig (Table 7.1.1.3.10.3.3-1)

	Derivation path: 38.508-1 [4], Table 4.6.3-19

	Information Element
	Value/remark
	Comment
	Condition

	CellGroupConfig ::= SEQUENCE {
	
	
	

	  mac-CellGroupConfig
	MAC-CellGroupConfig
	Table 7.1.1.3.10.3.3-3
	

	  physicalCellGroupConfig
	PhysicalCellGroupConfig
	Table 7.1.1.3.10.3.3-4
	

	}
	
	
	


Table 7.1.1.3.10.3.3-3: MAC-CellGroupConfig (Table 7.1.1.3.10.3.3-2)

	Derivation Path: TS 38.508-1 [4], Table 4.6.3-68

	Information Element
	Value/remark
	Comment
	Condition

	MAC-CellGroupConfig ::= SEQUENCE {
	
	
	

	  lch-BasedPrioritization-r16
	enabled
	
	

	}
	
	
	


Table 7.1.1.3.10.3.3-4: PhysicalCellGroupConfig (Table 7.1.1.3.10.3.3-2)

	Derivation Path: TS 38.508-1 [4], Table 4.6.3-106

	Information Element
	Value/remark
	Comment
	Condition

	PhysicalCellGroupConfig ::= SEQUENCE {
	
	
	

	  cs-RNTI
	‘FFE0’H
	
	

	}
	
	
	


<End of modified section 1>

