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1	Introduction
In RAN#92-e, a Rel-17 Work Item (WI) on IoT NTN was approved to specify support of NB-IoT and eMTC over NTN [1]. The overall objective is as follows.
The objective of this Work Item is to specify support of NB-IoT and eMTC over NTN. Work on both NB-IoT and eMTC will start in August 2021 meetings.
Enhancements shall be specified as described hereafter with the following assumptions:
· Standalone deployment for NB-IoT / eMTC (i.e. operating in carrier(s) used only for NB-IoT NTN (resp. eMTC NTN)) for support in Rel-17 timeframe will be prioritized. 
· GNSS capability in the UE is taken as a working assumption for both NB-IoT and eMTC devices. With this assumption, UE can estimate and pre-compensate timing and frequency offset with sufficient accuracy for UL transmission. Simultaneous GNSS and NTN NB-IoT/eMTC operation is not assumed.
· NB-IoT/eMTC design for terrestrial networks shall be reused as much as possible.
· Transparent payload


An overview of 3GPP non-terrestrial networks can be found in [2]. eMTC and NB-IoT are complementary technologies that can address different types of IoT NTN use cases based on their unique capabilities [3][4]. RAN1 agreements for this WI on IoT NTN are summarized in Annex A. In this contribution, we share our views on the remaining issues about timing relationship for NPDCCH monitoring restriction, Koffset, K_mac and UE-specific TA maintenance and reporting in IoT NTN.
[bookmark: _Ref54287404]2	NPDCCH Monitoring Restriction
In NTN, the difference of the starting time of DL subframe n and UL subframe n at the UE side may be more than one subframe, so the existing timing relationship for NPDCCH monitoring restriction needs to be enhanced if it is related to both DL subframe and UL subframe. For example, regarding the description below in TS 36.213, if the corresponding NPUSCH format 1 transmission starts from UL subframe n+k+Koffset, then the NPDCCH monitoring restriction window is from DL subframe n+1 to UL subframe n+k-1+Koffset (i.e. after receiving NPDCCH but before transmitting NPUSCH) as shown in Figure 1 or from UL subframe n+k-2+Koffset to UL subframe n+k-1+Koffset (i.e. 2 subframes before transmitting NPUSCH).
	For a NPDCCH UE-specific search space, if a NB-IoT UE is configured with higher layer parameter twoHARQ-ProcessesConfig or npusch-MultiTB-Config and if the NB-IoT UE detects NPDCCH with DCI Format N0 ending in subframe n, and if the corresponding NPUSCH format 1 transmission starts from n+k,
· if the corresponding NPDCCH with DCI format N0 with CRC scrambled by C-RNTI schedules two transport blocks as determined by the Number of scheduled TB for Unicast field if present, the UE is not required to monitor an NPDCCH candidate in any subframe starting from subframe n+1 to subframe n+k-1, otherwise the UE is not required to monitor an NPDCCH candidate in any subframe starting from subframe n+k-2 to subframe n+k-1; and





Figure 1 NPDCCH monitoring restriction window 1
or


Figure 2 NPDCCH monitoring restriction window 2

In this case the timing relationship in this description can be updated to
	For a NPDCCH UE-specific search space, if a NB-IoT UE is configured with higher layer parameter twoHARQ-ProcessesConfig or npusch-MultiTB-Config and if the NB-IoT UE detects NPDCCH with DCI Format N0 ending in DL subframe n, and if the corresponding NPUSCH format 1 transmission starts from UL subframe n+k+Koffset,
-	if the corresponding NPDCCH with DCI format N0 with CRC scrambled by C-RNTI schedules two transport blocks as determined by the Number of scheduled TB for Unicast field if present, the UE is not required to monitor an NPDCCH candidate in any subframe starting from DL subframe n+1 to UL subframe n+k-1+Koffset, otherwise the UE is not required to monitor an NPDCCH candidate in any subframe starting from UL subframe n+k-2+Koffset to UL subframe n+k-1+Koffset; and



Therefore, as summarized in Table 1 of Annex B, one simple way for the modification of the timing relationship in NPDCCH monitoring restriction in NB-IoT NTN is to  
· Update DL “subframe n+x” to “DL subframe n+x”, and
· Update UL “subframe n+y” to “UL subframe n+y+Koffset”

[bookmark: _Toc87024112]For NB-IoT in IoT NTN, in the timing relationship for NPDCCH monitoring restriction, DL “subframe n+x” is updated to “DL subframe n+x” and UL “subframe n+y” is updated to “UL subframe n+y+Koffset”.
3	Koffset
In RAN1#106bis, it has been agreed to use the mechanism in NR-NTN as the baseline for IoT NTN with respect to the granularity, configuration, indication and update of Koffset for IoT NTN. The related agreed solutions in NR NTN include
· Cell-specific Koffset
· Configuration in system information with the signaling of one value and use in initial access
· For all timing relationships that require Koffset enhancement if no other Koffset is provided
· UE-specific Koffset
· Provided and updated by network with MAC CE
· FFS: Provided and updated by network via RRC reconfiguration
· FFS: Details on whether and how the two solutions work together
· The unit of Koffset is number of slots for the subcarrier spacing of 15 kHz in FR1
· For defining value range(s) of K_ Koffset, down-select one option from below
· Option 1: The value range is [0] – [542] ms for all scenarios and the step size is same as the unit of Koffset
· Option 2: The value ranges are [0] – [49] ms for LEO, [93] – [395] ms for MEO, [477] – [542] ms for GEO and FFS for ATG and HAPS, and the step size is same as the unit of Koffset.
· Note: If deemed necessary, numbers in bracket can be further updated at RAN1#107-e.

The support of cell-specific Koffset configuration for the use during initial access and the support of the use of UE-specific Koffset in CONNECTED mode have been agreed in RAN1#106 for IoT NTN. Therefore, we have the following proposals for Koffset in IoT NTN.  
[bookmark: _Toc87024113]Support the configuration of cell-specific Koffset via the signaling of one value in system information.
[bookmark: _Toc87024114]Use cell-specific Koffset configured in system information for all timing relationships that require Koffset enhancement if no other Koffset is provided to the UE.
[bookmark: _Toc87024115]UE-specific Koffset is provided and updated by network with MAC CE.
[bookmark: _Toc87024116]The unit of Koffset is one subframe.
4	K_mac
K_mac is the difference of the starting time of UL subframe n and DL subframe n at the eNB, and has been explicitly introduced in RAN1#106b-e for IoT NTN with the agreements below.
· For NB-IoT, if the UE has initiated an NPUSCH transmission using pre-configured uplink resources ending in subframe n, the UE shall start or restart to monitor the NPDCCH from DL subframe n+4+K_mac (where K_mac is defined as in NR-NTN).
· For eMTC, if the UE has initiated an PUSCH transmission using pre-configured uplink resources ending in subframe n, the UE shall start or restart to monitor the MPDCCH from DL subframe n+4+K_mac (where K_mac is defined as in NR-NTN).

The agreements in NR NTN for the granularity, configuration, indication and update of K_mac include
· UE can be provided by network with a K_mac value.
· When UE is not provided by network with a K_mac value, UE assumes K_mac = 0.
· The information of K_mac is carried in system information.
· The unit of K_mac is number of slots for the subcarrier spacing of 15 kHz in FR1
· For defining value range(s) of K_mac, down-select one option from below
· Option 1: The value range is [1] – [271] ms for all scenarios and the step size is same as the unit of K_mac  
· Option 2: The value ranges is [1] – [25] ms for LEO, [1] – [198] ms for MEO, [1] – [271] ms for GEO and FFS for ATG and HAPS, and the step size is same as the unit of K_mac. 
· FFS: How to determine the scenarios
· Note: If deemed necessary, numbers in bracket can be further updated at RAN1#107-e.

Therefore, we have the following proposals for Kmac in IoT NTN.
[bookmark: _Toc87024117]UE can be provided by network with a K_mac value. When UE is not provided by network with a K_mac value, UE assumes K_mac = 0.
[bookmark: _Toc87024118]The information of K_mac is carried in system information.
[bookmark: _Toc87024119]The unit of K_mac is one subframe.
5	UE-specific TA maintenance and reporting
In RAN1#106-e, it has been agreed to support UE-specific TA reporting in IoT-NTN. To minimize the network complexity, we suggest reusing the mechanism of UE-specific TA maintenance and reporting in NR NTN for IoT NTN with minimum changes if any.
[bookmark: _Toc87024120]The mechanism for UE specific TA maintenance and reporting can follow the decision in NR_NTN_Solutions WI and reuse the agreements therein for IoT NTN with minimum changes if any.
The agreements in RAN1 for NR NTN about UE-specific TA maintenance and reporting are 
· The granularity of the reported TA is slot.
· FFS how to round TA value to slot level granularity
· It is up to RAN2 to decide which component or what combination of the components in the UE’s TA formula to use in TA reporting
and the agreements in RAN2#115-e for NR NTN have been summarized in Table 1 
Table 1: Summary of RAN2#115-e agreements on UE TA/location reporting
	What to report
	When to report
	Signaling
	Configuration
	Reporting frequency

	UE TA pre-compensation value
	During RACH procedure
	MAC CE
	Enabled/disabled by SI
	During certain RACH procedures

	
	Connected mode
	MAC CE
	Configurable between UE specific TA pre-compensation and UE location info (if the latter can be reported; ow. only the former can be configured)
	Event triggered: A TA offset threshold can be used for event-triggered reporting, at least the offset threshold can be between current information about UE specific TA and the last successfully reported information about UE specific TA

	UE location
	Coarse GNSS coordinates (for example LSBs not included) during initial access (if SA3 has no concern)
	RRC (msg5)
	Location granularity is not indicated to UE via SIB
	During initial access

	
	*Finer info in connected mode (if can be reported, e.g., user consent pending on SA3 input)
	RRC 
	Configurable between UE specific TA pre-compensation and UE location info (if the latter can be reported; ow. only the former can be configured)
	· Event triggered-based UE location reporting for obtaining UE location update
· Periodic location reporting can also be configured for obtaining UE location update
· Aperiodic location reporting (e.g., via DCI) is not supported.

	*Note: gNB can obtain a GNSS-based location information from the UE using existing signalling method, i.e., by configuring includeCommonLocationInfo in the corresponding reportConfig, which allows the network to request the accuracy it wants on the reported information.



Therefore, we have the proposals below for UE-specific TA maintenance and reporting in IoT-NTN.
[bookmark: _Toc87024121]The granularity of the reported TA is 0.5ms.
[bookmark: _Toc87024122]It is up to RAN2 to decide which component or what combination of the components in the UE’s TA formula to use in TA reporting.

Conclusion
Based on the discussion in the previous sections we propose the following:
Proposal 1	For NB-IoT in IoT NTN, in the timing relationship for NPDCCH monitoring restriction, DL “subframe n+x” is updated to “DL subframe n+x” and UL “subframe n+y” is updated to “UL subframe n+y+Koffset”.
Proposal 2	Support the configuration of cell-specific Koffset via the signaling of one value in system information.
Proposal 3	Use cell-specific Koffset configured in system information for all timing relationships that require Koffset enhancement if no other Koffset is provided to the UE.
Proposal 4	UE-specific Koffset is provided and updated by network with MAC CE.
Proposal 5	The unit of Koffset is one subframe.
Proposal 6	UE can be provided by network with a K_mac value. When UE is not provided by network with a K_mac value, UE assumes K_mac = 0.
Proposal 7	The information of K_mac is carried in system information.
Proposal 8	The unit of K_mac is one subframe.
Proposal 9	The mechanism for UE specific TA maintenance and reporting can follow the decision in NR_NTN_Solutions WI and reuse the agreements therein for IoT NTN with minimum changes if any.
Proposal 10	The granularity of the reported TA is 0.5ms.
Proposal 11	It is up to RAN2 to decide which component or what combination of the components in the UE’s TA formula to use in TA reporting.
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Annex A: RAN1 agreements 
	RAN1#106-e
Agreement:
For NB-IoT, on receiving UL grant on DCI format N0 in subframe n, NPUSCH Format 1 is transmitted with a delay of Koffset as compared to transmission as per current specification.
Agreement:
For NB-IoT, on receiving a NPDSCH with a RAR message that ends in subframe n, the corresponding Msg3 is transmitted on NPUSCH format 1, with a delay of Koffset as compared to transmission as per current specification.
Agreement:
For NB-IoT, a UE upon detection of a NPDSCH transmission for which it should provide an ACK/NACK feedback, shall transmit the HARQ ACK/NACK with a delay of Koffset as compared to transmission as per current specification.
Agreement:
For NB-IoT, on receiving a timing advance command ending in DL subframe n, the corresponding adjustment of the uplink transmission timing by the received time advance shall be delayed by Koffset as compared to current specification.
Agreement:
For eMTC, on receiving an UL grant via MPDCCH that ends in DL subframe n, PUSCH is transmitted with a delay of Koffset as compared to transmission as per current specification.
Agreement:
For eMTC, on receiving a RAR in a PDSCH that ends in subframe n, PUSCH for Msg3 is transmitted with a delay of Koffset as compared to transmission as per current specification.
Agreement:
For eMTC, when an MPDCCH ending in subframe n activates UL SPS, the time of the first subframe in which the UE is allowed to transmit SPS-PUSCH is delayed by Koffset as compared to transmission per current specification.
Agreement:
For eMTC, on reception of a PDSCH ending in subframe n, the corresponding HARQ-ACK feedback on PUCCH is transmitted with a delay of Koffset as compared to transmission as per current specification.
Agreement:
For eMTC, the ending time for DL physical resources forming a CSI reference resource set is advanced by Koffset as compared to current specification.
Agreement:
For eMTC, for an MPDCCH received in subframe n that triggers aperiodic SRS transmission, SRS is transmitted with a delay of Koffset as compared to transmission as per current specification.
Agreement:
For eMTC, on receiving a timing advance command ending in subframe n, the corresponding adjustment of the uplink transmission timing by the received time advance shall be delayed by Koffset as compared to current specification.
Agreement:
For IoT NTN, support cell-specific Koffset configuration for use during initial access.
Agreement:
For IoT NTN, support the use of UE-specific Koffset in CONNECTED mode.
Agreement:
UE-specific TA reporting is supported in IoT-NTN
· FFS: Detailed contents of report
Conclusion:
In IoT NTN the initialisation of generators for scrambling codes for UL channels and DM-RS shall use the subframe number of the UL channel or UL signal that is indicated by the Koffset-modified timing relationship. 
NOTE: In the view of RAN1, this does not necessarily involve a specification change.
Conclusion:
For IoT NTN, no modifications are needed for the calculation in NR NTN for estimate of UE-eNB RTT.



	RAN1#106b-e
Agreement:
In IoT NTN, for a random access procedure initiated by a N/MPDCCH order, the UE shall delay the transmission of the random access preamble by Koffset as compared to the current specification.
Agreement:
For IoT NTN, with respect to the granularity, configuration, indication and update of K_Offset, the mechanisms concluded in NR-NTN shall be taken as baseline.
Agreement:
For eMTC in IoT NTN, if the UE determines that a preamble retransmission is necessary, the choice of a suitable preamble retransmission subframe shall be delayed by Koffset as compared to current specifications.
Agreement:
For NB-IoT, if the UE has initiated an NPUSCH transmission using pre-configured uplink resources ending in subframe n, the UE shall start or restart to monitor the NPDCCH from DL subframe n+4+K_mac (where K_mac is defined as in NR-NTN).
Agreement:
For eMTC, if the UE has initiated an PUSCH transmission using pre-configured uplink resources ending in subframe n, the UE shall start or restart to monitor the MPDCCH from DL subframe n+4+K_mac (where K_mac is defined as in NR-NTN).
Agreement:
Support PUR at least for GEO-based IoT NTN in Rel-17
FFS: for NGSO-based IoT NTN.
Agreement:
NPDCCH monitoring restrictions have been identified for further checking to see if changes for NB-IoT need to be made for the following cases:
· case 1: MTBG NPUSCH
· case 2: 2 NPUSCH HARQ processes scheduled
· case 3: long single NPUSCH when MTBG or 2HARQ configured
· case 4: single NPUSCH scheduled by DCI format N0 or RAR
· case 5: NPUSCH format 2 in response to DCI format N1
· case 6: NPRACH in response to PDCCH order
· case 7: NPUSCH with same HARQ process when 2 HARQ configured
· case 8: subframes after NPUSCH processing
· case 9: subframes after NPUSCH carrying Msg3
· case 10: NPRACH for SR for long NPRACH transmissions
· case 11: NPRACH for SR for short NPRACH transmissions
· FFS: the changes in each case
· FFS: additional cases



Annex B: Timing relationship enhancement for NPDCCH monitoring restriction in NTN NB-IoT

	Table 1 Timing relationship enhancement for NPDCCH monitoring restriction in NTN NB-IoT

	Section 16.6 in TS 36.213
	Modification

	For a NPDCCH UE-specific search space, if a NB-IoT UE is configured with higher layer parameter twoHARQ-ProcessesConfig or npusch-MultiTB-Config and if the NB-IoT UE detects NPDCCH with DCI Format N0 ending in subframe n, and if the corresponding NPUSCH format 1 transmission starts from n+k,
-	if the corresponding NPDCCH with DCI format N0 with CRC scrambled by C-RNTI schedules two transport blocks as determined by the Number of scheduled TB for Unicast field if present, the UE is not required to monitor an NPDCCH candidate in any subframe starting from subframe n+1 to subframe n+k-1, otherwise the UE is not required to monitor an NPDCCH candidate in any subframe starting from subframe n+k-2 to subframe n+k-1; and
· the UE does not expect to receive a DCI Format N0 before subframe n+k-2 for which the corresponding NPUSCH format 1 transmission ends later than subframe n+k+255 if the corresponding NPDCCH with DCI format N0 schedules one transport block. 
-	for TDD, and if the corresponding NPUSCH format1 transmission ends in subframe n+m, the UE is not required to monitor NPDCCH in any subframe starting from subframe n+ k to subframe n+m-1.
otherwise
-	if the NB-IoT UE detects NPDCCH with DCI Format N0 ending in subframe n or receives a NPDSCH carrying a random access response grant ending in subframe n, and if the corresponding NPUSCH format 1 transmission starts from n+k, the UE is not required to monitor NPDCCH in any subframe starting from subframe n+1 to subframe n+k-1. 
-	for TDD, if the NB-IoT UE detects NPDCCH with DCI Format N0 ending in subframe n or receives a NPDSCH carrying a random access response grant ending in subframe n, and if the corresponding NPUSCH format 1 transmission ends in n+k, the UE is not required to monitor NPDCCH in any subframe starting from subframe n+1 to subframe n+k.
	For a NPDCCH UE-specific search space, if a NB-IoT UE is configured with higher layer parameter twoHARQ-ProcessesConfig or npusch-MultiTB-Config and if the NB-IoT UE detects NPDCCH with DCI Format N0 ending in DL subframe n, and if the corresponding NPUSCH format 1 transmission starts from UL subframe n+k+Koffset,
-	if the corresponding NPDCCH with DCI format N0 with CRC scrambled by C-RNTI schedules two transport blocks as determined by the Number of scheduled TB for Unicast field if present, the UE is not required to monitor an NPDCCH candidate in any subframe starting from DL subframe n+1 to UL subframe n+k-1+Koffset, otherwise the UE is not required to monitor an NPDCCH candidate in any subframe starting from UL subframe n+k-2+Koffset to UL subframe n+k-1+Koffset; and
· the UE does not expect to receive a DCI Format N0 before UL subframe n+k-2+Koffset for which the corresponding NPUSCH format 1 transmission ends later than UL subframe n+k+255+Koffset if the corresponding NPDCCH with DCI format N0 schedules one transport block. 
-	for TDD, and if the corresponding NPUSCH format1 transmission ends in UL subframe n+m+Koffset, the UE is not required to monitor NPDCCH in any subframe starting from UL subframe n+ k+Koffset to UL subframe n+m-1+Koffset.
otherwise
-	if the NB-IoT UE detects NPDCCH with DCI Format N0 ending in DL subframe n or receives a NPDSCH carrying a random access response grant ending in DL subframe n, and if the corresponding NPUSCH format 1 transmission starts from UL subframe n+k+Koffset, the UE is not required to monitor NPDCCH in any subframe starting from DL subframe n+1 to UL subframe n+k-1+Koffset. 
-	for TDD, if the NB-IoT UE detects NPDCCH with DCI Format N0 ending in DL subframe n or receives a NPDSCH carrying a random access response grant ending in DL subframe n, and if the corresponding NPUSCH format 1 transmission ends in UL subframe n+k+Koffset, the UE is not required to monitor NPDCCH in any subframe starting from DL subframe n+1 to UL subframe n+k+Koffset.


	For a NPDCCH UE-specific search space, if a NB-IoT UE is configured with higher layer parameter twoHARQ-ProcessesConfig or npusch-MultiTB-Config and if the NB-IoT UE detects NPDCCH with DCI Format N0 ending in subframe n, and if the corresponding NPUSCH format 1 transmission starts from n+k,
-	if the corresponding NPDCCH with DCI format N0 with CRC scrambled by C-RNTI schedules two transport blocks as determined by the Number of scheduled TB for Unicast field if present, the UE is not required to monitor an NPDCCH candidate in any subframe starting from subframe n+1 to subframe n+k-1, otherwise the UE is not required to monitor an NPDCCH candidate in any subframe starting from subframe n+k-2 to subframe n+k-1; and
· the UE does not expect to receive a DCI Format N0 before subframe n+k-2 for which the corresponding NPUSCH format 1 transmission ends later than subframe n+k+255 if the corresponding NPDCCH with DCI format N0 schedules one transport block. 
-	for TDD, and if the corresponding NPUSCH format1 transmission ends in subframe n+m, the UE is not required to monitor NPDCCH in any subframe starting from subframe n+ k to subframe n+m-1.
otherwise
-	if the NB-IoT UE detects NPDCCH with DCI Format N0 ending in subframe n or receives a NPDSCH carrying a random access response grant ending in subframe n, and if the corresponding NPUSCH format 1 transmission starts from n+k, the UE is not required to monitor NPDCCH in any subframe starting from subframe n+1 to subframe n+k-1. 
-	for TDD, if the NB-IoT UE detects NPDCCH with DCI Format N0 ending in subframe n or receives a NPDSCH carrying a random access response grant ending in subframe n, and if the corresponding NPUSCH format 1 transmission ends in n+k, the UE is not required to monitor NPDCCH in any subframe starting from subframe n+1 to subframe n+k.
	For a NPDCCH UE-specific search space, if a NB-IoT UE is configured with higher layer parameter twoHARQ-ProcessesConfig or npusch-MultiTB-Config and if the NB-IoT UE detects NPDCCH with DCI Format N0 ending in DL subframe n, and if the corresponding NPUSCH format 1 transmission starts from UL subframe n+k+Koffset,
-	if the corresponding NPDCCH with DCI format N0 with CRC scrambled by C-RNTI schedules two transport blocks as determined by the Number of scheduled TB for Unicast field if present, the UE is not required to monitor an NPDCCH candidate in any subframe starting from DL subframe n+1 to UL subframe n+k-1+Koffset, otherwise the UE is not required to monitor an NPDCCH candidate in any subframe starting from UL subframe n+k-2+Koffset to UL subframe n+k-1+Koffset; and
· the UE does not expect to receive a DCI Format N0 before UL subframe n+k-2+Koffset for which the corresponding NPUSCH format 1 transmission ends later than UL subframe n+k+255+Koffset if the corresponding NPDCCH with DCI format N0 schedules one transport block. 
-	for TDD, and if the corresponding NPUSCH format1 transmission ends in UL subframe n+m+Koffset, the UE is not required to monitor NPDCCH in any subframe starting from UL subframe n+ k+Koffset to UL subframe n+m-1+Koffset.
otherwise
-	if the NB-IoT UE detects NPDCCH with DCI Format N0 ending in DL subframe n or receives a NPDSCH carrying a random access response grant ending in DL subframe n, and if the corresponding NPUSCH format 1 transmission starts from UL subframe n+k+Koffset, the UE is not required to monitor NPDCCH in any subframe starting from DL subframe n+1 to UL subframe n+k-1+Koffset. 
-	for TDD, if the NB-IoT UE detects NPDCCH with DCI Format N0 ending in DL subframe n or receives a NPDSCH carrying a random access response grant ending in DL subframe n, and if the corresponding NPUSCH format 1 transmission ends in UL subframe n+k+Koffset, the UE is not required to monitor NPDCCH in any subframe starting from DL subframe n+1 to UL subframe n+k+Koffset.

	For a NPDCCH UE-specific search space, if a NB-IoT UE is configured with higher layer parameter twoHARQ-ProcessesConfig or npdsch-MultiTB-Config
-	and if the NB-IoT UE detects NPDCCH with DCI Format N1 ending in subframe n, and if a NPDSCH transmission starts from n+k, 
-	if the corresponding NPDCCH with DCI format N1 with CRC scrambled by C-RNTI schedules two transport blocks as determined by the Number of scheduled TB for Unicast field if present, the UE is not required to monitor an NPDCCH candidate in any subframe starting from subframe n+1 to subframe n+k-1; 
-	otherwise, the UE is not required to monitor an NPDCCH candidate in any subframe starting from subframe n+k-2 to subframe n+k-1;
otherwise
-	if the NB-IoT UE detects NPDCCH with DCI Format N1 or N2 ending in subframe n, and if the corresponding NPDSCH transmission starts from n+k, the UE is not required to monitor NPDCCH in any subframe starting from subframe n+1 to subframe n+k-1.
	For a NPDCCH UE-specific search space, if a NB-IoT UE is configured with higher layer parameter twoHARQ-ProcessesConfig or npdsch-MultiTB-Config
-	and if the NB-IoT UE detects NPDCCH with DCI Format N1 ending in DL subframe n, and if a NPDSCH transmission starts from UL subframe n+k+Koffset, 
-	if the corresponding NPDCCH with DCI format N1 with CRC scrambled by C-RNTI schedules two transport blocks as determined by the Number of scheduled TB for Unicast field if present, the UE is not required to monitor an NPDCCH candidate in any subframe starting from DL subframe n+1 to UL subframe n+k-1+Koffset; 
-	otherwise, the UE is not required to monitor an NPDCCH candidate in any subframe starting from UL subframe n+k-2+Koffset to UL subframe n+k-1+Koffset;
otherwise
-	if the NB-IoT UE detects NPDCCH with DCI Format N1 or N2 ending in DL subframe n, and if the corresponding NPDSCH transmission starts from UL subframe n+k+Koffset, the UE is not required to monitor NPDCCH in any subframe starting from DL subframe n+1 to UL subframe n+k-1+Koffset.


	If a NB-IoT UE detects NPDCCH with DCI Format N1 ending in subframe n, and if the corresponding NPDSCH transmission starts from n+k, and 
-	for FDD, if the corresponding NPUSCH format 2 transmission starts from subframe n+m the UE is not required to monitor NPDCCH in any subframe starting from subframe n+ k to subframe n+m-1. 
-	for TDD, if the corresponding NPUSCH format 2 transmission ends in subframe n+m the UE is not required to monitor NPDCCH in any subframe starting from subframe n+ k to subframe n+m-1.
	If a NB-IoT UE detects NPDCCH with DCI Format N1 ending in DL subframe n, and if the corresponding NPDSCH transmission starts from UL subframe n+k+Koffset, and 
-	for FDD, if the corresponding NPUSCH format 2 transmission starts from UL subframe n+m+Koffset the UE is not required to monitor NPDCCH in any subframe starting from UL subframe n+ k+Koffset to UL subframe n+m-1+Koffset. 
-	for TDD, if the corresponding NPUSCH format 2 transmission ends in UL subframe n+m+Koffset the UE is not required to monitor NPDCCH in any subframe starting from UL subframe n+ k+Koffset to UL subframe n+m-1+Koffset.

	If a NB-IoT UE detects NPDCCH with DCI Format N1 for "PDCCH order" ending in subframe n, and 
-	for FDD, if the corresponding NPRACH transmission starts from subframe n+k, the UE is not required to monitor NPDCCH in any subframe starting from subframe n+1 to subframe n+k-1. 
-	for TDD, if the corresponding NPRACH transmission ends in subframe n+k, the UE is not required to monitor NPDCCH in any subframe starting from subframe n+1 to subframe n+k-1.
	If a NB-IoT UE detects NPDCCH with DCI Format N1 for "PDCCH order" ending in DL subframe n, and 
-	for FDD, if the corresponding NPRACH transmission starts from UL subframe n+k+Koffset, the UE is not required to monitor NPDCCH in any subframe starting from DL subframe n+1 to UL subframe n+k-1+Koffset. 
-	for TDD, if the corresponding NPRACH transmission ends in UL subframe n+k+Koffset, the UE is not required to monitor NPDCCH in any subframe starting from DL subframe n+1 to UL subframe n+k-1+Koffset.

	If a NB-IoT UE is configured with higher layer parameter twoHARQ-ProcessesConfig
-	and if the UE has a NPUSCH transmission ending in subframe n,
-	the UE is not required to receive transmissions in the Type B half-duplex guard periods as specified in [3]for FDD ; and
-	the UE is not expected to receive an NPDCCH with DCI format N0/N1 for the same HARQ process ID as the NPUSCH transmission in any subframe starting from subframe n+1 to subframe n+3;

else if the UE is not using higher layer parameter edt-Parameters or if the UE is using higher layer parameter edt-Parameters and  
-	if the NB-IoT UE has a NPUSCH transmission ending in subframe n , the UE is not required to monitor NPDCCH in any subframe starting from subframe n+1 to subframe n+3. 
otherwise,


-	If the NB-IoT UE has a NPUSCH transmission for Msg3 ending in subframe with transport block size , whereas if would have been selected the NPUSCH transmission would have ended in subframe n, the UE is not required to monitor NPDCCH in any subframe starting from subframe n'+1 to subframe n+3. 
	If a NB-IoT UE is configured with higher layer parameter twoHARQ-ProcessesConfig
-	and if the UE has a NPUSCH transmission ending in DL subframe n,
-	the UE is not required to receive transmissions in the Type B half-duplex guard periods as specified in [3]for FDD ; and
-	the UE is not expected to receive an NPDCCH with DCI format N0/N1 for the same HARQ process ID as the NPUSCH transmission in any subframe starting from DL subframe n+1 to DL subframe n+3;

else if the UE is not using higher layer parameter edt-Parameters or if the UE is using higher layer parameter edt-Parameters and  
-	if the NB-IoT UE has a NPUSCH transmission ending in DL subframe n, the UE is not required to monitor NPDCCH in any subframe starting from DL subframe n+1 to DL subframe n+3. 
otherwise,


-	If the NB-IoT UE has a NPUSCH transmission for Msg3 ending in DL subframe  with transport block size , whereas if would have been selected the NPUSCH transmission would have ended in DL subframe n, the UE is not required to monitor NPDCCH in any subframe starting from DL subframe n'+1 to DL subframe n+3. 

	If a NB-IoT UE receives a NPDSCH transmission ending in subframe n, and if the UE is not required to transmit a corresponding NPUSCH format 2, the UE is not required to monitor NPDCCH in any subframe starting from subframe n+1 to subframe n+12.
	If a NB-IoT UE receives a NPDSCH transmission ending in DL subframe n, and if the UE is not required to transmit a corresponding NPUSCH format 2, the UE is not required to monitor NPDCCH in any subframe starting from DL subframe n+1 to DL subframe n+12.

	If a NB-IoT UE is configured with higher layer parameter twoHARQ-ProcessesConfig
-	the UE is not required to monitor an NPDCCH candidate of an NPDCCH search space if the candidate ends in subframe n, and if the UE is configured to monitor NPDCCH candidates of another NPDCCH search space having starting subframe k0 before subframe n+5
otherwise
-	the UE is not required to monitor NPDCCH candidates of an NPDCCH search space if an NPDCCH candidate of the NPDCCH search space ends in subframe n, and if the UE is configured to monitor NPDCCH candidates of another NPDCCH search space having starting subframe k0 before subframe n+5. 
	If a NB-IoT UE is configured with higher layer parameter twoHARQ-ProcessesConfig
-	the UE is not required to monitor an NPDCCH candidate of an NPDCCH search space if the candidate ends in DL subframe n, and if the UE is configured to monitor NPDCCH candidates of another NPDCCH search space having starting DL subframe k0 before DL subframe n+5
otherwise
-	the UE is not required to monitor NPDCCH candidates of an NPDCCH search space if an NPDCCH candidate of the NPDCCH search space ends in DL subframe n, and if the UE is configured to monitor NPDCCH candidates of another NPDCCH search space having starting DL subframe k0 before DL subframe n+5. 

	For an NB-IoT UE configured with higher layer parameter sr-WithoutHARQ-ACK-Config, if the transmission of a narrowband random access preamble for SR ends on subframe n,
-	in case of frame structure type 1 with NPRACH format 0 and 1 when the number of NPRACH repetitions is greater than or equal to 64, or NPRACH format 2 when the number of NPRACH repetitions is greater than or equal to 16, the UE is not required to monitor NPDCCH UE-specific search space from subframe n to subframe n+40,
-	otherwise, the UE is not required to monitor NPDCCH UE-specific search space from subframe n to subframe n+3.

	For an NB-IoT UE configured with higher layer parameter sr-WithoutHARQ-ACK-Config, if the transmission of a narrowband random access preamble for SR ends on DL subframe n,
-	in case of frame structure type 1 with NPRACH format 0 and 1 when the number of NPRACH repetitions is greater than or equal to 64, or NPRACH format 2 when the number of NPRACH repetitions is greater than or equal to 16, the UE is not required to monitor NPDCCH UE-specific search space from DL subframe n to DL subframe n+40,
-	otherwise, the UE is not required to monitor NPDCCH UE-specific search space from DL subframe n to DL subframe n+3.
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