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Introduction
The WID of Rel-16 enhancements for NB-IoT and the WID of Rel-16 MTC enhancements for LTE were approved in RAN#80. The WIDs have been revised and the latest ones are approved in RAN#86 [1][2]. The following objective is included in both of these WIDs:
	[bookmark: _Hlk515906322]Improved UL transmission efficiency and/or UE power consumption:
· Specify support for transmission in preconfigured resources in idle and/or connected mode based on SC-FDMA waveform for UEs with a valid timing advance[RAN1, RAN2, RAN4]
· Both shared resources and dedicated resources can be discussed
· Note: This is limited to orthogonal (multi) access schemes


[bookmark: OLE_LINK1][bookmark: _GoBack]In RAN2 #103bis~#108 meetings, based on the contributions, some agreements have been achieved [3]. In this contribution, we will further discuss coordination between MAC spec and RRC spec for TA validation and some other FFSs. The text proposals are based on the NB-IoT running CRs. If they can be agreed, we may need to provide aligned changes for eMTC running CRs.
Discussion
Issue 1: TA Validation
Taken into account that TA update may be triggered when TA is invalid before the D-PUR transmission, it needs to be further considered whether enough time can be left for UE to perform TA update before a D-PUR transmission. That means, TA validation cannot be finished “too late”. With such thinking, we suggest to introduce a TA validation gap. This gap is the time duration between the end of TA validation decision and the start of the D-PUR transmission. UE’s TA validation cannot be finished later than the time point at (start of D-PUR transmission - TA validation gap).
Furthermore, if the UE can know the TA is invalid in advance and D-PUR transmission cannot be performed, e.g., before the PUR occasion, UE could fallback to legacy RACH/EDT procedure to transmit data. If UE performs the legacy RACH/EDT procedure before the PUR occasion, eNB can aware that the D-PUR transmission is not performed and the reserved PUR resource can be dynamically scheduled for other UEs. This is beneficial for increasing resources efficiency.
Proposal 1: Introduce a TA validation gap (e.g. pur-TAgap) for UE to complete TA validation before D-PUR transmission.
Considering that RSRP measurement value may be fluctuated, in order to avoid that the TA validation is inaccurate due to the RSRP fluctuating, we suggest that the TA validation is performed for a period of time, e.g., in a TA validation duration. 
Proposal 2: Introduce a TA validation duration (e.g. pur-TAduration) for UE to perform TA validation based on the serving cell’s RSRP change.
In RAN2#108 meeting, RAN4 provide the LS [4] to indicate the following RAN4 agreements:
	· For K=1 (UE compares the magnitude of the difference in measurement change with a single threshold):
· From 34dB down to 10dB with 4dB resolution, and from 10dB down to 4dB with 2dB resolution
· For K=2 (UE compares the difference in measurement change with a positive and a negative threshold)
· From 34dB down to 10dB with 4dB resolution, and from 10dB down to 4dB with 2dB resolution for the positive threshold
· From -34dB up to -10dB with 4dB resolution, and from -10dB up to -4dB with 2dB resolution for the negative threshold
· How to signal the threshold(s) is up to RAN2.


Based on the RAN4 agreement, RAN2 has agreed to signal the RSRP threshold for TA validation as follows [5]:
	pur-NRSRPThreshold-r16				SEQUENCE {
			rsrp-IncreaseThresh-r16				RSRP-ChangeThresh-r16,
			rsrp-DecreaseThresh-r16				RSRP-ChangeThresh-r16		OPTIONAL	--Need ON
		} 		OPTIONAL, 	--Need OR

RSRP-ChangeThresh-r16 ::= ENUMERATED {dB4, dB6, dB8, dB10, dB14, dB18, dB22, dB26, dB30, dB34, spare6, spare5, spare4, spare3, spare2, spare1}

	RRCConnectionRelease-NB field descriptions

	pur-NRSRPThreshold
Indicates the threshold(s) of change in serving cell RSRP in dB for TA validation. Value dB4 corresponds to 4 dB, value dB6 corresponds to 6 dB and so on. When rsrp-ChangeThrsh is included, if rsrp-DecreaseThrsh is absent the value of rsrp-IncreaseThresh is also used for rsrp-DecreaseThresh.





But how to capture TA validation criteria based on (N)RSRP change in serving cell is still FFS.
Taken into account that the (N)RSRP threshold is defined by rsrp-DecreaseThrsh and rsrp-IncreaseThresh independently and if rsrp-DecreaseThrsh is absent, the value of rsrp-IncreaseThresh is also used for rsrp-DecreaseThresh, we understand the TA validation criteria can be captured based on rsrp-DecreaseThrsh and rsrp-IncreaseThresh independently. Moreover, the RSRP change criteria for relaxed monitoring can be as reference when we define the (N)RSRP change in serving cell –based TA validation criteria.
Proposal 3: The RSRP change criteria for relaxed monitoring can be as reference when we define the (N)RSRP change–based TA validation criteria. 
For TA validation based on timer, the pur-TimingAlignmentTimer value should be at least larger than one PUR Period, so that the PUR configuration will not be released before the PUR occasion by the pur-TimingAlignmentTimer expiration. For simplicity, we suggest that the value of pur-TimingAlignmentTimer can use the unit of PUR Period.
Proposal 4: It’s suggested that the value of pur-TimingAlignmentTimer can use the unit of PUR Period. 
Even there already has some description about TA validation in RRC specification, considering that TA validation is used for PUR transmission, which is triggered in MAC layer, we think it may be more suitable to capture the TA validation procedure in MAC specification.
Proposal 5: It’s suggested to capture the TA validation procedure in MAC specification.
Based on the proposal 1, proposal 2, proposal 3, proposal 4 and proposal 5, we provide the following Text Proposal (marked with highlight yellow) for 36.321 running CR and 36.331 running CR:
	<36.321 example text proposal for TA validation>
<Start of the 1st modified section>
5.4.x.1	Transmission using PUR
Preconfigured Uplink Resource may be configured by upper layers for [a UE in enhanced coverage or a BL UE or] a NB-IoT UE. When PUR has been configured by upper layers, the following information is provided in PUR-config, as specified in TS 36.331 [8]:
· PUR C-RNTI;
· Duration of PUR response window pur-ResponseWindowSize;
· Number pur-ImplicitReleaseAfter of empty transmissions or skipped preconfigured uplink grants before implicit release. 
· Time alignment timer for PUR, pur-timeAlignmentTimer, if configured. 
· pur-NRSRPThreshold for TA validation RSRP threshold.
· pur-TAgap for PUR TA validation
· pur-TAduration for PUR TA validation
Editor's note: FFS how exactly MAC layer is made aware of preconfigured grants for PUR. In the following it is assumed there are preconfigured uplink grants available in MAC layer.
When PUR configuration is released by RRC, the corresponding preconfigured uplink grant shall be discarded.
If the MAC entity has a PUR C-RNTI and pur-timeAligmentTimer is configured, the MAC entity shall for each TTI that has a running pur-timeAlignmentTimer and a preconfigured uplink grant:
· deliver the preconfigured uplink grant, and the associated HARQ information to the HARQ entity for this TTI. 
After transmission using preconfigured uplink grant, the MAC entity shall monitor PDCCH identified by PUR C-RNTI in the PUR response window using timer pur-ResponseWindowTimer, which starts at the subframe that contains the end of the corresponding PUSCH transmission, plus 4 subframes and has the length pur-ResponseWindowSize. While pur-ResponseWindowTimer is running, the MAC entity shall:
-	if an uplink grant has been received on PDCCH for PUR C-RNTI for retransmission:
- 	restart pur-ResponseWindowTimer.
-	if PDCCH indicates L1 ACK for PUR or if upper layers indicate successful PUR transmission:
-	stop pur-ResponseWindowTimer; 
-	consider transmission using PUR successful;
-	indicate to upper layers PUR transmission was successful.
-	if the pur-ResponseWindowTimer expires:
-	consider the preconfigured uplink grant as skipped;
-	indicate to upper layers the PUR transmission has failed.
Additionally, a preconfigured uplink grant is considered skipped if nothing is transmitted in a preconfigured uplink grant. 
The MAC entity shall clear the preconfigured uplink grant immediately after pur-ImplicitReleaseAfter number of consecutive skipped preconfigured uplink grants in RRC_IDLE 
Editor's note: The above paragraphs related to skipping needs further updates, e.g. indication to upper layers, and decision whether the skipping mechanism is handled in MAC or RRC layer. 
<Start of the 1st modified section>

<Start of the 2nd modified section>
5.4.x.2	Maintenance of PUR Uplink Time Alignment
The pur-timeAlignmentTimer is used to control how long the MAC entity considers the Serving Cell to be uplink time aligned.
The pur-NRSRPThreshold is used to decide whether the Serving Cell is uplink time aligned based on serving cell RSRP change. The Serving Cell is uplink time aligned for PUR only if both the pur-timeAlignmentTimer is running (if configured) and TA is valid based on pur-NRSRPThreshold decision (if configured) at TAgap before the PUR transmission, if PUR is configured.
5.4.x.2.1	Maintenance of pur-timeAlignmentTimer

The MAC entity shall:
-	when PUR is (re)configured:
-	start or restart the pur-timeAlignmentTimer  if configured.
-	when a Timing Advance Command MAC control element is received and if a NTA-PUR has been stored or maintained:
-	apply the Timing Advance Command for the NTA-PUR;
-	start or restart the pur-timeAlignmentTimer.
 -	when a Timing Advance Command is received in a Random Access Response message for a serving cell:
-	if the Random Access Preamble was not selected by the MAC entity and if a NTA-PUR has been stored or maintained:
-	apply the Timing Advance Command for the NTA-PUR;
-	start or restart the pur-timeAlignmentTimer.
-	else:
-     ignore the received Timing Advance Command.
-	when a pur-timeAlignmentTimer expires:
-	indicate to upper layers the expiry of PUR TA timer.
Editor's note: FFS when to start the pur-timeAlignmentTimer.
Upon request from upper layers, MAC entity shall indicate if pur-TimeAlignmentTimer is running or not.
If pur-TimeAlignmentTimer is configured, the MAC entity shall not perform any uplink transmission using preconfigured grant corresponding to PUR except the Random Access Preamble transmission when the pur-timeAlignmentTimer is not running or when the TA for PUR is considered invalid. 
Editor's note: FFS whether cell change can be captured in MAC or whether only in RRC and the exact interaction needed. 

5.4.x.2.2	Decision of PUR time alignment based RSRP change 
If pur-NRSRPThreshold is configured, the MAC entity should perform the TA validation based on the criteria for (N)RSRP change in serving cell at (TAgap + TAduration ) before the PUR transmission, if PUR is configured.
The TA is valid when the following condition is satisfied at least in the duration TAduration :
-	if RSRPMeas >= RSRPref, (RSRPMeas – RSRPref) < rsrp-IncreaseThresh; or
-	if RSRPMeas < RSRPref, (RSRPref –RSRPMeas) < rsrp-DecreaseThresh.

Where:
-	RSRPMeas = current RSRP Measurement value of the serving cell (dB).
-	RSRPref = reference RSRP value of the serving cell (dB), set as follows:
· Once receiving the D-PUR (re-)configuration with pur-NRSRPThreshold, the UE shall set the value of RSRPref to the current RSRP value of the serving cell.
· Once receiving TA updating indication if D-PUR (re-)configuration with pur-NRSRPThreshold is configured, the UE shall reset the value of RSRPref to the current RSRP value of the serving cell.
<End of the 2nd modified section>



	<36.331 example text proposal for TA validation>
<Start of the 1st modified section>







<End of the 1st modified section>

<Start of the 2nd modified section>
5.6.z.1	Actions upon reception of pur-Config by the UE
Upon receiving the pur-Config in the RRCConnectionRelease message, the UE shall:
1> if pur-Config is set to setup:
2>	store or replace the PUR configuration provided by the pur-Config;
1>	else:
2>	release pur-Config, as specified in 5.6.z.2;


5.6.z.2	PUR configuration release
If the UE has a stored pur-Config, the UE shall:
1>	release pur-Config;

<End of the 2nd modified section>

<Start of the 3rd modified section>
–	RRCConnectionRelease-NB
The RRCConnectionRelease-NB message is used to command the release of an RRC connection, or to complete an UP-EDT procedure.
Signalling radio bearer: SRB1 or SRB1bis
RLC-SAP: AM
Logical channel: DCCH
Direction: E‑UTRAN to UE
RRCConnectionRelease-NB message
-- ASN1START

RRCConnectionRelease-NB ::=		SEQUENCE {
	rrc-TransactionIdentifier			RRC-TransactionIdentifier,
	criticalExtensions					CHOICE {
		c1									CHOICE {
			rrcConnectionRelease-r13			RRCConnectionRelease-NB-r13-IEs,
			spare1 NULL
		},
		criticalExtensionsFuture			SEQUENCE {}
	}
}

RRCConnectionRelease-NB-r13-IEs ::=	SEQUENCE {
	releaseCause-r13					ReleaseCause-NB-r13,
	resumeIdentity-r13					ResumeIdentity-r13				OPTIONAL,	-- Need OR
	extendedWaitTime-r13				INTEGER (1..1800)				OPTIONAL,	-- Need ON
	redirectedCarrierInfo-r13			RedirectedCarrierInfo-NB-r13	OPTIONAL,	-- Need ON
	lateNonCriticalExtension			OCTET STRING					OPTIONAL,
	nonCriticalExtension				RRCConnectionRelease-NB-v1430-IEs		OPTIONAL
}

RRCConnectionRelease-NB-v1430-IEs ::=	SEQUENCE {
	redirectedCarrierInfo-v1430			RedirectedCarrierInfo-NB-v1430	OPTIONAL,	-- Cond Redirection
	extendedWaitTime-CPdata-r14		INTEGER (1..1800)	OPTIONAL,	-- Cond NoExtendedWaitTime
	nonCriticalExtension				RRCConnectionRelease-NB-v1530-IEs	OPTIONAL
}

RRCConnectionRelease-NB-v1530-IEs ::=	SEQUENCE {
	drb-ContinueROHC-r15					ENUMERATED {true}			OPTIONAL,	-- Cond UP-EDT
	nextHopChainingCount-r15				NextHopChainingCount		OPTIONAL,	-- Cond UP-EDTor5GC
	nonCriticalExtension				RRCConnectionRelease-NB-v1550-IEs	OPTIONAL
}

RRCConnectionRelease-NB-v1550-IEs ::=	SEQUENCE {
	redirectedCarrierInfo-v1550			RedirectedCarrierInfo-NB-v1550	OPTIONAL,	-- Cond Redirection-TDD
	nonCriticalExtension				RRCConnectionRelease-NB-v16xy-IEsSEQUENCE {}		OPTIONAL
}

RRCConnectionRelease-NB-v16xy-IEs ::=	SEQUENCE {
	resumeIdentity-r16						I-RNTI-r15					OPTIONAL,	-- Need OR
	anr-MeasConfig-r16						ANR-MeasConfig-NB-r16		OPTIONAL,
	pur-Config-r16							PUR-Config-NB-r16			OPTIONAL, 	--Need ON
	nonCriticalExtension					SEQUENCE {}		OPTIONAL
}

PUR-Config-NB-r16	::=				CHOICE {
	release								NULL,
	setup								SEQUENCE {
		pur-TimingAlignmentTimer-r16		ENUMERATED{n1, n2, n4, n8},
		pur-NRSRPThreshold-r16				SEQUENCE {
			rsrp-IncreaseThresh-r16				RSRP-ChangeThresh-r16,
			rsrp-DecreaseThresh-r16				RSRP-ChangeThresh-r16		OPTIONAL	--Need ON
		} 		OPTIONAL, 	--Need OR
		pur-ImplicitReleaseAfter-r16 		ENUMERATED{n2, n4, n8, spare}	OPTIONAL, 	--Need OR
		pur-RNTI-r16						C-RNTI,	
		pur-TBS-r16							ENUMERATED {tbs1, tbs2, tbs3, tbs4},
		pur-ResponseWindowSize-r16			ENUMERATED {value1, value2, value3, value4},
		pur-TimeOffset-r16					ENUMERATED {value1, value2, value3, value4}
																			OPTIONAL, 	--Need ON
                pur-TAgap                         ENUMERATED {s1, s5, s10, s20}        OPTIONAL, 	--Cond TA
pur-TAduration                 ENUMERATED {s1, s5, s10, s20}        OPTIONAL, 	--Cond TA
       	...
	}
}

ReleaseCause-NB-r13 ::=					ENUMERATED {loadBalancingTAUrequired, other,
													rrc-Suspend, spare1}
RedirectedCarrierInfo-NB-r13::=			CarrierFreq-NB-r13

RedirectedCarrierInfo-NB-v1430	::=		SEQUENCE {
	redirectedCarrierOffsetDedicated-r14	ENUMERATED{
												dB1, dB2, dB3, dB4, dB5, dB6, dB8, dB10,
												dB12, dB14, dB16, dB18, dB20, dB22, dB24, dB26},
	t322-r14								ENUMERATED{
												min5, min10, min20, min30, min60, min120, min180,
												spare1}
}

RedirectedCarrierInfo-NB-v1550::=		CarrierFreq-NB-v1550

RSRP-ChangeThresh-r16 ::= ENUMERATED {dB4, dB6, dB8, dB10, dB14, dB18, dB22, dB26, dB30, dB34, spare6, spare5, spare4, spare3, spare2, spare1}

-- ASN1STOP
Editor’s Note: Working assumption: Counter for D-PUR occasions, i.e., “n”, is not introduced and “indefinite” or “one-shot” are the only possible configurations.
Editor’s Note: Value range of all PUR related parameters are FFS.
Editor’s Note: Other information on PUR is up to RAN1 and RAN4.
Editor’s Note: The details of pur-ResponseWindowSize and pur-TimeOffset are FFS.

	RRCConnectionRelease-NB field descriptions

	anr-MeasConfig
Configuration of the measurements to be performed by the UE in RRC_IDLE for ANR.

	drb-ContinueROHC
This field indicates whether to continue or reset the header compression protocol context for the DRBs configured with the header compression protocol. Presence of the field indicates that the header compression protocol context continues when UE initiates UP-EDT in the same cell, while absence indicates that the header compression protocol context is reset. 

	extendedWaitTime
Value in seconds.

	extendedWaitTime-CPdata
Wait time for data transfer using the Control Plane CIoT EPS optimisation. Value in seconds. See TS 24.301 [35].

	pur-Config
Used to configure transmission using PUR.

	pur-ImplicitReleaseAfter
Number of consecutive PUR occasions that can be skipped before implicit release of PUR configuration.

	pur-NRSRPThreshold
Indicates the threshold(s) of change in serving cell RSRP in dB for TA validation. Value dB4 corresponds to 4 dB, value dB6 corresponds to 6 dB and so on. When rsrp-ChangeThrsh is included, if rsrp-DecreaseThrsh is absent the value of rsrp-IncreaseThresh is also used for rsrp-DecreaseThresh.

	pur-ResponseWindowSize
Duration of the PUR response window in TS 36.321 [6].

	pur-RNTI
PUR-RNTI.

	pur-TBS
TBS for transmission using PUR. Value in bits. Value tbs1 corresponds to tbs1 bits, value tbs2 corresponds to tbs1 bits and so on.

	pur-TimingAlignmentTimer
Indicates the value of the time alignment timer for PUR.  Value n1 corresponds to the time length of one PUR period, value n2 corresponds to the time length of two PUR periods and so on.

	pur-TimeOffset
Indicates the value of the time offset for the first PUR occasion, i.e. the time gap from reception of D-PUR configuration to the first PUR occasion. Value in FFS.

	redirectedCarrierInfo
The redirectedCarrierInfo indicates a carrier frequency (downlink for FDD) and is used to redirect the UE to a NB-IoT carrier frequency, by means of the cell selection upon leaving RRC_CONNECTED as specified in TS 36.304 [4].

	redirectedCarrierOffsetDedicated
Parameter "Qoffsetdedicatedfrequency" in TS 36.304 [4]. For NB-IoT carrier frequencies, a UE that supports multi-band cells considers the redirectedCarrierOffsetDedicated to be common for all overlapping bands (i.e. regardless of the EARFCN that is used).

	releaseCause
The releaseCause is used to indicate the reason for releasing the RRC Connection.
E-UTRAN should not set the releaseCause to loadBalancingTAURequired if the extendedWaitTime is present. The network should not set the releaseCause to loadBalancingTAURequired if the UE is connected to 5GC.

	t322
Timer T322 as described in clause 7.3. Value minN corresponds to N minutes.

	pur-TAgap
Indicates the time gap from end of PUR TA validation to the start of the PUR transmission. Value s1 corresponds to 1 second, value s5 corresponds to 5 seconds and so on. Refer to 36.321[6],   

	pur-TAduration
Indicates the duration to decide the TA validation based on the serving cell’s RSRP change. Value s1 corresponds to 1 second, value s5 corresponds to 5 seconds and so on. Refer to 36.321[6]. 



	Conditional presence
	Explanation

	NoExtendedWaitTime
	The field is optionally present, Need ON, if the extendedWaitTime is not included; otherwise the field is not present.

	Redirection
	The field is optionally present, Need ON, if redirectedCarrierInfo is included; otherwise the field is not present.

	Redirection-TDD
	The field is optionally present, Need ON, if redirectedCarrierInfo is included in TDD mode. Otherwise, the field is not present.

	UP-EDT
	The field is optionally present, Need ON, if the UE supports UP-EDT or UP transmission using PUR and releaseCause is set to rrc-Suspend; otherwise the field is not present.

	UP-EDTor5GC
	For EPC, the field is optionally present, Need ON, if the UE supports UP-EDT or UP transmission using PUR and releaseCause is set to rrc-Suspend; otherwise the field is not present.
For 5GC, the field is mandatory present if releaseCause is set to rrc-Suspend; otherwise the field is not present.

	TA
	The field is optionally present, Need ON, if the pur-TimingAlignmentTimer or pur-NRSRPThreshold is included; otherwise the field is not present.



<End of the 3rd modified section>



Issue 2: About “m” counter maintenance
In the 36.331 running CR[5] and 36.321 running CR[6], there have several Editor’s notes about “m” counter maintenance which need to be resolved.
Taken into account that the “m” counter is used for PUR configuration release, and the PUR configuration is used in MAC layer, we think it’s more suitable to describe how to handle the “m” counter in MAC layer. 
Proposal 6: It’s suggested to capture the “m” counter maintenance in MAC layer.
Moreover, based on the following rules for “m” counter agreed in RAN2 #108:
	Network shall increase ‘m’ when no response corresponding to a PUR occasion (none of explicit HARQ ACK/NACK, L1 ACK or L2/L3 response) is sent by the network.
‘m’ is not increased (neither by UE nor eNB) while UE is in RRC_CONNECTED.
Counter ‘m’ is reset to zero after successful communication between UE and eNB using PUR.
Counter ‘m’ is not reset to zero after successful communication between UE (with a valid PUR configuration) and eNB in RRC_CONNECTED.
Existing access barring methods referenced from 5.3.3.2 in TS 36.331, except per-RSRP barring, are applicable for PUR.
‘m’ is increased if PUR is skipped due to access barring (i.e., no special handling).
‘m’ is increased if PUR is skipped due to UE being in extendedWaitTime (i.e., no special handling).


We provide the following Text Proposal (marked with highlight yellow) for 36.321 running CR and 36.331 running CR:
	<36.321 example text proposal for “m” counter >
5.4.x 	Preconfigured Uplink Resource
5.4.x.1	Transmission using PUR
Preconfigured Uplink Resource may be configured by upper layers for [a UE in enhanced coverage or a BL UE or] a NB-IoT UE. When PUR has been configured by upper layers, the following information is provided in PUR-config, as specified in TS 36.331 [8]:
· PUR C-RNTI;
· Duration of PUR response window pur-ResponseWindowSize;
· Number pur-ImplicitReleaseAfter of empty transmissions or skipped preconfigured uplink grants before implicit release. 
· Time alignment timer for PUR, pur-timeAlignmentTimer, if configured. 
Editor's note: FFS how exactly MAC layer is made aware of preconfigured grants for PUR. In the following it is assumed there are preconfigured uplink grants available in MAC layer.
When PUR configuration is released by RRC, the corresponding preconfigured uplink grant shall be discarded.
When PUR is (re)configured, pur-ImplicitReleaseAfter is set to 0
If the MAC entity has a PUR C-RNTI and pur-timeAligmentTimer is configured, the MAC entity shall for each TTI that has a running pur-timeAlignmentTimer and a preconfigured uplink grant:
· deliver the preconfigured uplink grant, and the associated HARQ information to the HARQ entity for this TTI. 
After transmission using preconfigured uplink grant, the MAC entity shall monitor PDCCH identified by PUR C-RNTI in the PUR response window using timer pur-ResponseWindowTimer, which starts at the subframe that contains the end of the corresponding PUSCH transmission, plus 4 subframes and has the length pur-ResponseWindowSize. While pur-ResponseWindowTimer is running, the MAC entity shall:
-	if an uplink grant has been received on PDCCH for PUR C-RNTI for retransmission:
- 	restart pur-ResponseWindowTimer.
-	if PDCCH indicates L1 ACK for PUR or if upper layers indicate successful PUR transmission:
-	stop pur-ResponseWindowTimer; 
-	consider transmission using PUR successful;
-	indicate to upper layers PUR transmission was successful.
-     pur-ImplicitReleaseAfter is set to 0.
-	if the pur-ResponseWindowTimer expires:
-	consider the preconfigured uplink grant as skipped;
-	indicate to upper layers the PUR transmission has failed.
-     pur-ImplicitReleaseAfter is increased by 1.
Additionally, a preconfigured uplink grant is considered skipped and pur-ImplicitReleaseAfter is increased by 1 if nothing is transmitted in a preconfigured uplink grant. 
The MAC entity shall clear the preconfigured uplink grant immediately after pur-ImplicitReleaseAfter number of consecutive skipped preconfigured uplink grants in RRC_IDLE 




	<36.331 example text proposal for “m” counter >
5.6.z.4	Action upon m-counter reaches pur-ImplicitReleaseAfter
The UE shall:
1>	perfom the actions for PUR Configuration release as specified in 5.6.z.2.



Issue 3: How to capture PUR configuration release upon RA in another cell
An editor’s note in 36.331 running CR “FFS where to capture the agreement that the UE release the PUR configuration upon RA in another cell” needs to be resolved. 
Considering that preamble transmission is captured in MAC specification, and the PUR configuration can be stored as MAC parameters, we think it may be more suitable to capture PUR configuration release upon RA in another cell in MAC specification, e.g. in the Random Access procedures.
Proposal 7: It’s suggested to capture PUR configuration release upon RA in another cell in MAC specification and delete the related description in RRC specification.
Based on the proposal 7, we provide the following Text Proposal (marked with highlight yellow) for 36.321 running CR and 36.331 running CR:
	<36.321 example text proposal for UE release the PUR configuration in another cell >
5.1.3   Random Access Preamble transmission
The random-access procedure shall be performed as follows:
-	set PREAMBLE_RECEIVED_TARGET_POWER to preambleInitialReceivedTargetPower + DELTA_PREAMBLE + (PREAMBLE_TRANSMISSION_COUNTER – 1) * powerRampingStep;
-	if the UE is a BL UE or a UE in enhanced coverage:
-	the PREAMBLE_RECEIVED_TARGET_POWER is set to:
PREAMBLE_RECEIVED_TARGET_POWER - 10 * log10(numRepetitionPerPreambleAttempt);
-	if the UE is an NB-IoT UE:
-	for enhanced coverage level 0, the PREAMBLE_RECEIVED_TARGET_POWER is set to:
 PREAMBLE_RECEIVED_TARGET_POWER - 10 * log10(numRepetitionPerPreambleAttempt)
-	for FDD if the UE supports enhanced random access power control and PowerRampingParameters-NB-v1450 is configured by upper layers, or for TDD:
-	the MSG3_RECEIVED_TARGET_POWER is set to preambleInitialReceivedTargetPower + (PREAMBLE_TRANSMISSION_COUNTER_CE – 1) * powerRampingStep;
-	for other enhanced coverage levels:
-	for FDD if the UE supports enhanced random access power control and PowerRampingParameters-NB-v1450 is configured by upper layers, or for TDD; and
-	if the starting enhanced coverage level was enhanced coverage level 0 or enhanced coverage level 1:
-	if the MAC entity considers itself to be in enhanced coverage level 1 and if powerRampingStepCE1 and preambleInitialReceivedTargetPowerCE1 have been configured by upper layers:
-	the PREAMBLE_RECEIVED_TARGET_POWER is set to preambleInitialReceivedTargetPowerCE1 + DELTA_PREAMBLE + (PREAMBLE_TRANSMISSION_COUNTER_CE – 1) * powerRampingStepCE1 - 10 * log10(numRepetitionPerPreambleAttempt);
-	the MSG3_RECEIVED_TARGET_POWER is set to preambleInitialReceivedTargetPowerCE1 + (PREAMBLE_TRANSMISSION_COUNTER_CE – 1) * powerRampingStepCE1;
-	else:
-	the PREAMBLE_RECEIVED_TARGET_POWER is set to preambleInitialReceivedTargetPower + DELTA_PREAMBLE + (PREAMBLE_TRANSMISSION_COUNTER_CE – 1) * powerRampingStep - 10 * log10(numRepetitionPerPreambleAttempt);
-	the MSG3_RECEIVED_TARGET_POWER is set to preambleInitialReceivedTargetPower + (PREAMBLE_TRANSMISSION_COUNTER_CE – 1) * powerRampingStep;
-	else:
-	the PREAMBLE_RECEIVED_TARGET_POWER is set corresponding to the max UE output power;
-	if the UE is an NB-IoT UE, a BL UE or a UE in enhanced coverage:
-	instruct the physical layer to transmit a preamble with the number of repetitions required for preamble transmission corresponding to the selected preamble group (i.e., numRepetitionPerPreambleAttempt) using the selected PRACH corresponding to the selected enhanced coverage level, corresponding RA-RNTI, preamble index or for NB-IoT subcarrier index, and PREAMBLE_RECEIVED_TARGET_POWER.
-	if PUR is configured:
-	if the preamble transmission is performed in another cell than that the PUR cell, indicates the upper layer to release the PUR configuration as specified  specified in 5.6.z.2 in 36.331.
-	else:
-	instruct the physical layer to transmit a preamble using the selected PRACH, corresponding RA-RNTI, preamble index and PREAMBLE_RECEIVED_TARGET_POWER.



	<36.331example text proposal for UE release the PUR configuration in another cell >







Issue 4: D-PUR Transmission Failure Detection
In case of transmission failure over D-PUR resource (e.g. D-PUR occasion is used in RRC_IDLE but DL ACK has not been received), no failure report is sent to eNB by now, and eNB cannot be aware the transmission failure. Thus, even the failure may be caused by improper D-PUR configuration, eNB cannot be aware of it and cannot trigger reconfiguration of the D-PUR resources. 
Observation 1: eNB cannot be aware of transmission failure over D-PUR resource (e.g. D-PUR occasion is used in RRC_IDLE but DL ACK has not been received) and therefore cannot trigger optimization for D-PUR resources.  
We think it’s necessary to cover D-PUR failure related report in the SON function in order to make it feasible for network optimization for D-PUR resources. 
Generally, legacy RACH/EDT procedure would be triggered by NAS data transmission in case of transmission failure over D-PUR resource. Moreover, RAN1 also agreed that after data transmission on PUR, if nothing is received by the UE in a time period, the UE shall fallback to legacy RACH/EDT procedure. If the time interval is short, e.g, if a legacy RACH/EDT procedure is triggered shortly after D-PUR transmission failure, it might be an implicit indication for eNB to deduce that the previous D-PUR transmission is failed. However, as it is also possible that this legacy RACH/EDT procedure is triggered by a burst/temporary large higher layer data just after the D-PUR occasion, such “implicit indication” would not be always reliable. 
Therefore, it’s suggested to introduce a D-PUR fallback/failure indication in legacy RACH/EDT procedure (e.g. in EDT Msg3 or legacy RRC Msg5). With this indication, eNB can confirm whether there has had D-PUR transmission failure before the legacy RACH/EDT procedure. For example, based on such D-PUR fallback indication, eNB can determine the following issues:
· If there has no D-PUR transmission detected on the allocated D-PUR resource but after a short time interval eNB receives a legacy RACH/EDT procedure with D-PUR fallback indication, eNB can deduce there just has had UL D-PUR failure. Otherwise, e.g., no D-PUR fallback indication, eNB can think such legacy PRACH procedure is triggered because there has burst/temporary large higher layer data.
· If D-PUR transmission has been detected on the allocated D-PUR resource but after a short time interval eNB receives again a legacy RACH/EDT  procedure with D-PUR fallback indication, eNB can deduce there just has had a DL D-PUR failure (e.g., DL ACK is lost or not be decoded). Otherwise, eNB can think such legacy RACH/EDT procedure is triggered because there has burst/temporary large higher layer data.
Proposal 8: It’s suggested to introduce a D-PUR fallback indication in the legacy RACH/EDT procedure (e.g. in EDT Msg3 or legacy RRC Msg5) for NW to detect the D-PUR transmission failure.

Conclusions
In this contribution, we make the following observations and proposals:
Observation 1: eNB cannot be aware of transmission failure over D-PUR resource (e.g. D-PUR occasion is used in RRC_IDLE but DL ACK has not been received) and therefore cannot trigger optimization for D-PUR resources. 

Proposal 1: Introduce a TA validation gap (e.g. pur-TAgap) for UE to complete TA validation before D-PUR transmission.
Proposal 2: Introduce a TA validation duration (e.g. pur-TAduration) for UE to perform TA validation based on the serving cell’s RSRP change.
Proposal 3: The RSRP change criteria for relaxed monitoring can be as reference when we define the (N)RSRP change–based TA validation criteria.
Proposal 4: It’s suggested that the value of pur-TimingAlignmentTimer can use the unit of PUR Period.
Proposal 5: It’s suggested to capture the TA validation procedure in MAC specification.
Proposal 6: It’s suggested to capture the “m” counter maintenance in MAC layer.
Proposal 7: It’s suggested to capture PUR configuration release upon RA in another cell in MAC specification and delete the related description in RRC specification.
Proposal 8: It’s suggested to introduce a D-PUR fallback indication in the legacy RACH/EDT procedure (e.g. in EDT Msg3 or legacy RRC Msg5) for NW to detect the D-PUR transmission failure.
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