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[bookmark: _Toc21103100][bookmark: _Toc29233437][bookmark: _Toc29462042][bookmark: _Toc36158019]7.1.1.3.3	Correct handling of MAC control information / Scheduling requests
7.1.1.3.3.1	Test Purpose (TP)
(1)
with { UE in RRC_CONNECTED state with SR resource on PUCCH is configured }
ensure that {
  when { UE has UL data available for transmission and UE has no UL-SCH resources available and SR_COUNTER is less than sr-TransMax }
    then { the UE transmits a SR on every available PUCCH until resources are granted }
            }

(2)
with { UE in RRC_CONNECTED state with SR resource on PUCCH is configured }
ensure that {
  when { UE receives an UL grant for a new transmission }
    then { UE cancels all pending SR(s) }
            }

(3)
with { UE in RRC_CONNECTED state with SR resource on PUCCH is configured }
ensure that {
  when { UE has UL data available for transmission and UE has no UL-SCH resources available and SR_COUNTER becomes equal to sr-TransMax }
    then { the UE transmits a PRACH Preamble to initiate a Random Access procedure }
            }

(4)
with { UE in RRC_CONNECTED state with SR resource on PUCCH is configured and logicalChannelSR-DelayTimer is configured }
ensure that {
  when { UE has UL data available for transmission on LCH for which logicalChannelSR-DelayTimer is configured and UE has no UL-SCH resources available and SR_COUNTER is less than sr-TransMax }
    then { the UE delays transmission of SR until logicalChannelSR-DelayTimer expires }
            }

(5)
with { UE in RRC_CONNECTED state with SR resource on PUCCH is configured }
ensure that {
  when { UE has UL data available for transmission on LCH for which logicalChannelSR-DelayTimer is not configured and UE has no UL-SCH resources available and SR_COUNTER is less than sr-TransMax }
    then { the UE transmits a SR on every available PUCCH until resources are granted }
            }

7.1.1.3.3.2	Conformance requirements
References: The conformance requirements covered in the present TC are specified in: TS 38.321, clauses 5.4.4 and 5.4.5. Unless otherwise stated these are Rel-15 requirements.
[TS 38.321, clause 5.4.4]
The Scheduling Request (SR) is used for requesting UL-SCH resources for new transmission.
The MAC entity may be configured with zero, one, or more SR configurations. An SR configuration consists of a set of PUCCH resources for SR across different BWPs and cells. For a logical channel, at most one PUCCH resource for SR is configured per BWP.
Each SR configuration corresponds to one or more logical channels. Each logical channel may be mapped to zero or one SR configuration, which is configured by RRC. The SR configuration of the LCH that triggered the BSR (subclause 5.4.5) (if such a configuration exists) is considered as corresponding SR configuration for the triggered SR. For BSR triggered by retxBSR-Timer expiry, the corresponding SR configuration for the triggered SR is that of the highest priority LCH (if such a configuration exists) that has data available for transmission at the time the BSR is triggered.
RRC configures the following parameters for the scheduling request procedure:
-	sr-ProhibitTimer (per SR configuration);
-	sr-TransMax (per SR configuration);
-	sr-ConfigIndex.
The following UE variables are used for the scheduling request procedure:
-	SR_COUNTER (per SR configuration).
If an SR is triggered and there are no other SRs pending corresponding to the same SR configuration, the MAC entity shall set the SR_COUNTER of the corresponding SR configuration to 0.
When an SR is triggered, it shall be considered as pending until it is cancelled. All pending SR(s) shall be cancelled and each respective sr-ProhibitTimer shall be stopped when a MAC PDU is assembled and this PDU includes a BSR which contains buffer status up to (and including) the last event that triggered a BSR (see subclause 5.4.5), or when the UL grant(s) can accommodate all pending data available for transmission.
Only PUCCH resources on a BWP which is active at the time of SR transmission occasion are considered valid.
As long as at least one SR is pending, the MAC entity shall for each pending SR:
1>	if the MAC entity has no valid PUCCH resource configured for the pending SR:
2>	initiate a Random Access procedure (see subclause 5.1) on the SpCell and cancel the pending SR.
1>	else, for the SR configuration corresponding to the pending SR:
2>	when the MAC entity has an SR transmission occasion on the valid PUCCH resource for SR configured; and
2>	if sr-ProhibitTimer is not running at the time of the SR transmission occasion; and 
2>	if the PUCCH resource for the SR transmission occasion does not overlap with a measurement gap; and
2>	if the PUCCH resource for the SR transmission occasion does not overlap with a UL-SCH resource:
3>	if SR_COUNTER < sr-TransMax:
4>	increment SR_COUNTER by 1;
4>	instruct the physical layer to signal the SR on one valid PUCCH resource for SR;
4>	start the sr-ProhibitTimer.
3>	else:
4>	notify RRC to release PUCCH for all serving cells;
4>	notify RRC to release SRS for all serving cells;
4>	clear any configured downlink assignments and uplink grants;
4>	initiate a Random Access procedure (see subclause 5.1) on the SpCell and cancel all pending SRs.
NOTE:	The selection of which valid PUCCH resource for SR to signal SR on when the MAC entity has more than one overlapping valid PUCCH resource for the SR transmission occasion is left to UE implementation.
[TS 38.321, clause 5.4.5]
For Regular BSR, the MAC entity shall:
1>	if the BSR is triggered for a logical channel for which logicalChannelSR-Delay is configured by upper layers:
2>	start or restart the logicalChannelSR-DelayTimer.
1>	else:
2>	if running, stop the logicalChannelSR-DelayTimer.
…
The MAC entity shall:
1>	if the Buffer Status reporting procedure determines that at least one BSR has been triggered and not cancelled:
2>	if UL-SCH resources are available for a new immediate transmission:
3>	instruct the Multiplexing and Assembly procedure to generate the BSR MAC CE(s);
3>	start or restart periodicBSR-Timer except when all the generated BSRs are long or short Truncated BSRs;
3>	start or restart retxBSR-Timer.
2>	else if a Regular BSR has been triggered and logicalChannelSR-DelayTimer is not running:
3>	if an uplink grant is not a configured grant; or
3>	if the Regular BSR was not triggered for a logical channel for which logical channel SR masking (logicalChannelSR-Mask) is setup by upper layers:
4>	trigger a Scheduling Request.
7.1.1.3.3.3	Test description
7.1.1.3.3.3.1	Pre-test conditions
Same Pre-test conditions as in clause 7.1.1.0 with the exception of 2 AM DRBs configured according to Table 7.1.1.3.3.3.1-1 and Table 7.1.1.3.3.3.1-2 and with MAC-CellGroupConfig configured according to Table 7.1.1.3.3.3.1-3 and Short_DCI condition is applied in NR Serving cell configuration.
Table 7.1.1.3.3.3.1-1: Logical Channel Configuration Settings
	Parameter
	DRB1
	DRB2

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

	Priority
	7
	6

	prioritizedBitRate
	0kbs
	0kbs

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

	logicalChannelSR-DelayTimerApplied
	False
	True

	logicalChannelSR-DelayTimer
	Not Present
	sf512



Table 7.1.1.3.3.3.1-2: RLC parameters
	t-PollRetransmit
	ms80



Table 7.1.1.3.3.3.1-3: MAC-CellGroupConfig
	Derivation Path: TS 38.308 [6], clause Table 4.6.3-49

	Information Element
	Value/remark
	Comment
	Condition

	MAC-CellGroupConfig ::= SEQUENCE {
	
	
	

	  bsr-Config SEQUENCE {
	
	
	

	    periodicBSR-Timer
	infinity
	
	

	    retxBSR-Timer
	sf1280sf2560
	
	

	  }
	
	
	

	  phr-Config CHOICE {
	
	
	

	    release
	NULL
	
	

	  }
	
	
	

	}
	
	
	



7.1.1.3.3.3.2	Test procedure sequence
Table 7.1.1.3.3.3.2-1: Main behaviour
	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	The SS transmits a MAC PDU containing A MAC Sub PDU containing a RLC SDU on LCH 5
	<--
	MAC PDU (containing 1 MAC sub PDU)
	-
	-

	2
	Check: Does the UE transmit Scheduling Requests for logicalChannelSR-DelayTimer (sf512) from step 1?
	-->
	(SR)
	4
	F

	3
	Check: Does the UE transmit [x] Scheduling Requests separately on [x] consecutively available PUCCHs after logicalChannelSR-DelayTimer expiry? (Note 1)
	-->
	(SR)
	1,4
	P

	4
	The SS transmits an UL grant to allocate UL-SCH resources that are enough to transmit looped back PDU
	<--
	(UL Grant)
	-
	-

	5
	Check: Does the UE transmit a MAC PDU containing MAC Sub PDU containing a RLC SDU on LCH5?
	-->
	MAC PDU (containing 1 MAC sub PDU containing RLC SDU)
	1
	P

	6
	The SS transmits a MAC PDU containing A MAC Sub PDU containing a RLC SDU on LCH 4
	<--
	MAC PDU (containing 1 MAC sub PDU)
	-
	-

	7
	Check: Does the UE transmit Scheduling Requests separately on [x] consecutively available PUCCHs? (Note 1)
	-->
	(SR)
	1,5
	P

	8
	The SS transmits an UL grant to allocate UL-SCH resources that are enough to transmit looped back PDU
	<--
	(UL Grant )
	-
	-

	9
	Check: Does the UE transmit a MAC PDU containing MAC Sub PDU containing a RLC SDU on LCH4?
	-->
	MAC PDU (containing 1 MAC sub PDU containing RLC SDU)
	1
	P

	10
	Check: For 1 second, does the UE transmit a Scheduling Request?
	-->
	(SR)
	1,2
	F

	11
	The SS transmits a MAC PDU containing a Timing Advance Command MAC Control Element, but does not send any subsequent alignments.
	<--
	MAC PDU (Timing Advance Command)
	-
	-

	12
	The SS transmits a MAC PDU containing a MAC SDU on LCH 4
	<--
	MAC PDU (MAC SDU)
	-
	-

	-
	EXCEPTION: Step 13 is repeated less than sr-TransMax times 
	-
	-
	-
	-

	13
	The UE may transmit Scheduling Requests before time alignment timer expires. The SS shall not respond to the Scheduling Requests in this step. (Note 2)
	-->
	(SR)
	-
	-

	14
	Check: does the UE transmit a preamble on PRACH? 
	-->
	(PRACH Preamble)
	3
	P

	15
	The SS transmits a Random Access Response including an UL grant to enable UE to transmit C-RNTI MAC Control Element and the MAC SDU as received in step 14.
	<--
	Random Access Response
	-
	-

	16
	The UE transmit a MAC PDU including a C-RNTI MAC Control Element and a MAC SDU. (Note 3)
	-->
	MAC PDU (MAC Sub PDU containing C-RNTI control element, MAC sub PDU containing MAC SDU)
	-
	-

	17
	The SS sends PDCCH transmission for UE C-RNTI
	<--
	-
	-
	-

	Note 1:	The UE repeats the scheduling requests on every available PUCCH as long as SR_COUNTER < dsr-TransMax and there is UL data available for transmission and there are no resources available to transmit it. At the reception of first Scheduling Request from the UE, SS will be scheduled to transmit a grant after 100ms. Hence SS will receive 10 Scheduling Requests.
Note 2:	In step 8, SR repetition of [63] times (sr-TransMax (64)) will take at least [63*10 = 630] ms which is smaller than TA timer [infinity].
Note 3:	The UE transmission of the MAC PDU ensures that the random access procedure was successful.



7.1.1.3.3.3.3	Specific message contents
Table 7.1.1.3.3.3.3-1: SchedulingRequestConfig (Preamble)
	Derivation Path: TS 38.508-1 [4], Table 4.6.3-155

	Information Element
	Value/remark
	Comment
	Condition

	SchedulingRequestConfig ::= SEQUENCE { schedulingRequestToAddModList (SIZE(1..maxNrofSR-ConfigPerCellGroup)) OF SSchedulingRequestToAddMod {
	1 entry
	
	

	  SchedulingRequestToAddMod[1] SEQUENCE {
	
	entry 1
	

	    sr-TransMax
	n64
	MAX Value
	

	  }
	
	
	

	}
	
	
	




