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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
This documents provides the proposals and summary of discussions of the following second phase email discussion for identified issues of NB-IoT co-existence with NR [6].
[100e-LTE-NB_IOTenh3-NR-Coexistence-01] Email discussion/approval on capturing and clarification of Rel-16 resource reservation agreements by 2/27; if there is a spec impact, followed by endorsing the corresponding TP by 3/2 – Yubo (Huawei)
Document update and revision
For easier tracking and efficient email discussion, please follow the steps below to update and revise this document:
· Input the comments in the table.
· Increase the version number of the document by 1.
· Input the revision history into the following table
· Upload to inbox/draft/6.2.2.4.
	Version
	Revision

	1
	The initial document by FL.

	2
	Ericsson comments added

	3
	ZTE’s comments added

	4
	Nokia, NSB’s comments added

	5
	Huawei, HiSilicon’s comments added

	6
	QC’s input

	7
	FL’s updates

	8
	ZTE’s comments on FL’s update on Issue #1

	9
	FL’s updates

	10
	Issue 1A and 7 are added by FL.

	11
	Ericsson comments added for issues 1A and 7

	12
	ZTE comments added for issues 1A

	13
	Ericsson comments updated for issue 1A

	14
	Ericsson comments updated for issue 1A

	15
	Ericsson comments updated for issue 1A

	16
	Huawei, HiSilicon comments to issue 1A and 7

	17
	FL’s update to TPs in Annex C and Annex D



Agreements achieved
The agreements and conclusions achieved so far in this meeting are listed as below:

Agreement
For issue #1 (NB-IoT downlink/uplink subframe): If Rel-16 resource reservation is configured, the unicast NPDCCH/NPDSCH/NPUSCH transmission follow resource reservation of Rel-16, regardless of the Rel-13 valid/invalid configuration

For issue #1, continue the discussion of clarification for reserved subframes with a TP until 3/2

Conclusion
For issue #2 (Whether to use resources which cannot be indicated by bitmaps in a reserved resource period): The subframes not indicated by bitmaps by R16 resource reservation parameters are considered as not reserved, and are available to UEs configured with resource reservation.

Agreement
For issue #6 (UE-specific configuration and presence of DCI resource reservation field): It should be possible to configure or enable the resource reservation feature using UE-specific signaling for uplink and downlink separately. The details are up to RAN2.
The resource reservation field in DCI formats N0 or N1 is only present if resource reservation is configured and the corresponding DCI is mapped onto the UE specific search space given by the C-RNTI.

Discussion
[bookmark: _Ref32856372]Issue # 1: NB-IoT downlink/uplink subframe
In current spec,
	A NB-IoT UE shall assume a subframe as a NB-IoT DL subframe if
-	the UE determines that the subframe does not contain NPSS/NSSS/NPBCH/ SystemInformationBlockType1-NB transmission, and
-	for a NB-IoT carrier that a UE receives higher layer parameter operationModeInfo, the subframe is configured as NB-IoT DL subframe or the subframe is a TDD special subframe configured for NB-IoT DL transmission after the UE has obtained SystemInformationBlockType1-NB. 
-	the subframe is configured as NB-IoT DL subframe by the higher layer parameter downlinkBitmapNonAnchor. 
-	the subframe is configured as NB-IoT DL subframe by the higher layer parameter valid-subframe-config-DL.
-	except when the UE is configured with higher layer parameter additionalTxSIB1-Config set to TRUE, subframe #3 not containing additional SystemInformationBlockType1-NB transmission is assumed as a NB-IoT DL subframe if the UE monitors a NPDCCH UE-specific search space or decodes NPDSCH transmission scheduled by NPDCCH in the UE-specific search space.



For this definition, [2] points out two issues.
· The R16 resource reservation also applies to non-unicast channels, such as SC-PTM, WUS, RACH, or paging of a NB-IoT non-anchor carrier, which is against the agreements.
· Changing of specification of NB-IoT downlink subframes would result in backward compatibility between R16 UEs and pre-R16 Ues.
To resolve the above issues, there is the following proposal in [2]:
Proposal 1: For NB-IoT coexistence with NR:
· The NB-IoT downlink subframes are kept the same with previous releases.
· For unicast NPDCCH/NPDSCH transmission and corresponding NRS, it can use the not fully reserved subframes, which include the subframes that are not configured to be fully reserved, and the subframes that are configured to be fully reserved and DCI resource reservation field is set to 0.
The same issues also exist for uplink, therefore,
Proposal 2: For NB-IoT coexistence with NR:
· The NB-IoT uplink subframes are kept the same with previous releases.
· For unicast NPUSCH transmission and corresponding DMRS, it can use the not fully reserved subframes, which include the subframes that are not configured to be fully reserved, and the subframes that are configured to be fully reserved and DCI resource reservation field is set to 0.

	Company
	Comment

	Ericsson
	We agree that it is best to keep the legacy definition of NB-IoT DL subframe (and NB-IoT UL subframe if there is such a thing), meaning that the resource reservation does not affect whether a subframe is considered an NB-IoT DL/UL subframe or not.
The term “not fully reserved subframe” in the proposals seems to have a strange definition, though, so perhaps we can work a bit on the terminology.

	ZTE
	Definition in current spec may be ambiguous since it is not clear that NB-IoT DL subframe is determined based on Rel-13 configuration or Rel-16 configuration. It would be better to update the definition of NB-IoT downlink subframe. For example, change to 
“-  the subframe is configured as NB-IoT DL subframe by the higher layer parameter downlinkBitmapNonAnchor if higher layer parameter valid-subframe-config-DL or slot-reserved-resource-config-DL is not configured, otherwise, the DL subframe that is not reserved or not fully reserved is regarded as NB-IoT DL subframe. ”

	Nokia, NSB
	We prefer to keep the current definition of NB-IoT DL subframe.
With respect to the second part, it may be sufficient to say that we can use subframes that are not fully reserved.

	Huawei, HiSilicon
	We support proposal 1 and proposal 2. 
In addition, we think for a Rel-16 UE configured with Rel-16 reserved resource, the UE only needs to follow Rel-16 reserved resource for unicast, regardless of legacy NB-IoT DL subframe configuration. Some clarification about this is needed.
For the proposal of defining NB-IoT DL subframe by Rel-16 configuration, it would result in backward compatibility between R16 Ues and pre-R16 Ues. Therefore, we prefer to split the definition of NB-IoT subframes and the R16 resource reservations.

	Qualcomm
	We think the definition of NB-IoT DL subframe (and NB-IoT UL subframe) may need to be updated for Rel-16 resource reservation. Otherwise, the NB-IoT DL subframe (and NB-IoT UL subframe) based on Rel-13 resource configuration may still be used for unicast transmission when Rel-16 resource reservation is configured. For example, 36.211 specifies that PDSCH transmission is postponed for non-NB-IoT DL subframes, which is independent of whether UE is configured with Rel-16 resource reservation or not. 
 ** Text in 36.211 **
In case of NPDSCH transmissions, in subframes that are not NB-IoT downlink subframes, the NPDSCH transmission is postponed until the next NB-IoT downlink subframe. 


	FL’s proposal
	From the inputs, it seems that it’s the common understanding that Rel-13 valid/invalid subframes and Rel-16 resource reservation are independent configurations, therefore, it would be beneficial to remove any confusion in the spec by keeping the valid/invalid subframes definition as the legacy. And the Rel-13 valid/invalid subframe is a very fundamental term, which has been used very frequently. It is preferable to keep it the same between legacy and Rel-16 Ues to avoid any ambiguity.
Then we can update the corresponding parts as mentioned by QC.
Therefore, the following is proposed:
Proposal: For NB-IoT coexistence with NR:
· The NB-IoT uplink/downlink subframes are kept the same with legacy releases.
· If Rel-16 resource reservation is configured, the unicast NPDCCH/NPDSCH/NPUSCH transmission follow resource reservation of Rel-16, regardless of the Rel-13 valid/invalid configuration.

	ZTE’s comments on FL’s proposal
	We think the second bullet of FL’s proposal is clear and we support the second bullet. But the first bullet needs to be clarified. For “The NB-IoT uplink/downlink subframes are kept the same with legacy releases.”, do you mean definition of NB-IoT downlink subframe is only used for Rel-13 configuration? We prefer to have a clear definition of NB-IoT DL/UL subframe for Rel-13 configuration case and Rel-16 configuration case.

	FL’s proposal
	Continue the discussion of clarification for resource reservation with a TP.
Proposal: For NB-IoT coexistence with NR:
· If Rel-16 resource reservation is configured, the unicast NPDCCH/NPDSCH/NPUSCH transmission follow resource reservation of Rel-16, regardless of the Rel-13 valid/invalid configuration.



Issue #1A: TP for reserved subframes.
The following agreement has been achieved.
Agreement
For issue #1 (NB-IoT downlink/uplink subframe): If Rel-16 resource reservation is configured, the unicast NPDCCH/NPDSCH/NPUSCH transmission follow resource reservation of Rel-16, regardless of the Rel-13 valid/invalid configuration
Per the guidance of chairman below, issue 1A is to discuss the TP for reserved subframes.
For issue #1, continue the discussion of clarification for reserved subframes with a TP until 3/2
In [2], a text proposal is proposed to keep the legacy definition of NB-IoT subframes. And another option discussed is to change the definition of NB-IoT subframes according to Rel-16 configurations.
Proposal 2A: discuss the TP with following options:
· Option 1: the TP in Annex A for downlink and Annex B for uplink
· Option 2: the TP in Annex C for downlink and Annex D for uplink

	Company
	Comment

	Ericsson
	We would prefer a definition where DL/UL subframes that are not fully reserved are considered as NB-IoT DL/UL subframes (similar to what we have proposed for LTE-MTC). Is there a reason why this would not work for NB-IoT?
See “Ericsson 2” comment below.

	ZTE
	We prefer the definition of NB-IoT DL/UL subframes like Option 2.
However, we still have comments on TP in Annex C and Annex D.
In annex C:
-	otherwise, the subframe is downlink and not fully reserved according to the higher layer parameters; 
-	for NPDCCH transmission associated with C-RNTI or SPS C-RNTI using UE-specific NPDCCH search space,
-	if the subframe is downlink and not fully reserved according to the higher layer parameters.
In annex D:
A NB-IoT UE shall assume a subframe as a NB-IoT UL subframe if
· if higher layer parameter valid-subframe-config-UL or slot-reserved-resource-config-UL is configure,
· for NPUSCH format 1 transmission associated with C-RNTI or SPS C-RNTI using UE-specific NPDCCH search space
-	if the Resource reservation field in the DCI is set to 0, the subframe is allocated for the NPDSCHNPUSCH transmission;
-	otherwise, the subframe is uplink and not fully reserved according to the higher layer parameters;
· for NPUSCH format 2 transmission	Comment by ZTE: Related to decision of handling of NPUSCH format 2 on resource reservation 
-	if the subframe is not fully reserved according to the higher layer parameters
· in all other cases
· the subframe is assumed as a NB-IoT UL subframe except 	Comment by ZTE: not needed?
· for TDD, if the subframe is configured as NB-IoT UL subframe by higher layers;
· for FDD, the subframe is assumed as a NB-IoT UL subframe.

	Ericsson 2
	We prefer Option 2, which is similar to our TP for LTE-MTC. Overall, it looks pretty good, but we have the following comments:
· To make the text clearer, we can replace “otherwise,” with “if the Resource reservation field in the DCI is set to 1, then”.
· The meaning of the formulation “otherwise, the subframe is not fully reserved according to the higher layer parameters” will be very confusing to the reader so some rephrasing is needed.
· The sentence “if the subframe is not fully reserved according to the higher layer parameters” is not complete.

	Ericsson 3
	Proposed updates to TP in Annex C:

A NB-IoT UE shall assumedetermine whether a downlink subframe asis a NB-IoT DL subframe ifin the following way:
-	the UE determines that the subframe does not contain NPSS/NSSS/NPBCH/ SystemInformationBlockType1-NB transmission, and
-	If higher layer parameter valid-subframe-config-DL or slot-reserved-resource-config-DL is configured,
-	for NPDSCH transmission associated with C-RNTI or SPS C-RNTI using UE-specific NPDCCH search space,
-	if the Resource reservation field in the DCI is set to 0, then the subframe is a NB-IoT DL subframe;
-	if the Resource reservation field in the DCI is set to 1, then the subframe is a NB-IoT DL subframe if it is not fully reserved according to the higher layer parameters;
-	for NPDCCH transmission associated with C-RNTI or SPS C-RNTI using UE-specific NPDCCH search space,
-	the subframe is a NB-IoT DL subframe is it is not fully reserved according to the higher layer parameters.
-	In all other cases, a NB-IoT UE shall assume a downlink subframe as a NB-IoT DL subframe if
-	the UE determines that the subframe does not contain NPSS/NSSS/NPBCH/ SystemInformationBlockType1-NB transmission, and
-	for a NB-IoT carrier that a UE receives higher layer parameter operationModeInfo, the subframe is configured as NB-IoT DL subframe or the subframe is a TDD special subframe configured for NB-IoT DL transmission after the UE has obtained SystemInformationBlockType1-NB. 
-	the subframe is configured as NB-IoT DL subframe by the higher layer parameter downlinkBitmapNonAnchor. 
-	the subframe is configured as NB-IoT DL subframe by the higher layer parameter valid-subframe-config-DL.
-	except when the UE is configured with higher layer parameter additionalTxSIB1-Config set to TRUE, subframe #3 not containing additional SystemInformationBlockType1-NB transmission is assumed as a NB-IoT DL subframe if the UE monitors a NPDCCH UE-specific search space or decodes NPDSCH transmission scheduled by NPDCCH in the UE-specific search space.

Proposed updates to TP in Annex D:

A NB-IoT UE shall determine whether an uplink subframe is a NB-IoT UL subframe in the following way:
· If higher layer parameter valid-subframe-config-UL or slot-reserved-resource-config-UL is configured,
· for NPUSCH format 1 transmission associated with C-RNTI or SPS C-RNTI using UE-specific NPDCCH search space,
-	if the Resource reservation field in the DCI is set to 0, then the subframe is a NB-IoT UL subframe;
-	if the Resource reservation field in the DCI is set to 1, then the subframe is a NB-IoT UL subframe if it is not fully reserved according to the higher layer parameters;
· for NPUSCH format 2 transmission,
-	the subframe is a NB-IoT UL subframe if it is not fully reserved according to the higher layer parameters.
· In all other cases,
· 
· For TDD, a NB-IoT UE shall assume an uplink subframe as a NB-IoT UL subframe if, for a NB-IoT carrier, the subframe is configured as NB-IoT UL subframe by higher layers;
· For FDD, the NB-IoT UE shall always assume an uplink subframe as a NB-IoT UL subframe.
For TDD, a NB-IoT UE shall assume a subframe as a NB-IoT UL subframe if 
-	for a NB-IoT carrier, the subframe is configured as NB-IoT UL subframe by higher layers.
For a NB-IoT carrier, if a UE is configured with higher layer parameter valid-subframe-config-UL, the UE shall assume a subframe configured as NB-IoT UL subframe by the higher layer parameter valid-subframe-config-UL is a NB-IoT UL subframe.

	Huawei, HiSilicon
	For the following, it seems the TDD special subframes may also need to be included:
A NB-IoT UE shall assumedetermine whether a downlink subframe or a TDD special subframe configured for NB-IoT DL transmission asis a NB-IoT DL subframe ifin the following way:

SPS C-RNTI for downlink needs to be removed, as DL SPS is not supported:
-	for NPDSCH transmission associated with C-RNTI using UE-specific NPDCCH search space,

With this update, it seems ZTE’s comment on uplink/downlink is also resolved.

	
	




[bookmark: _Ref32856376]Issue # 2: Whether to use resources which cannot be indicated by bitmaps in a reserved resource period
In [3], it is proposed that within each configured periodicity, other than the duration that resource reservation bitmaps applies, all the resources in the remaining region can be used by Rel-16 NB-IoT Ues. For example, within each 40ms periodicity, other than the 10ms duration that resource reservation bitmaps applies, all the resources in the remaining 30ms region can be used by Rel-16 NB-IoT Ues.


The following is proposed as a conclusion to clarify this issue:
Proposal 3: The subframes not indicated by bitmaps by R16 resource reservation parameters are considered as not reserved, and are available to Ues configured with resource reservation.
	Company
	Comment

	Ericsson
	The current specification already supports what the above proposal is trying to achieve. For example, we have the following text for PDSCH in 36.211:
If higher layer parameter valid-subframe-config-DL or slot-reserved-resource-config-DL is configured, and the Resource reservation field in the DCI is set to 1, then in case of NPDSCH transmission associated with C-RNTI,
-    In a subframe that is fully reserved, the NPDSCH transmission is postponed until the next NB-IoT downlink subframe that is not fully reserved.
-   In a subframe that is partially reserved, the reserved OFDM symbols shall be counted in the NPDSCH mapping but not used for transmission of the NPDSCH.
The subframes that are not in the periodic resource are neither “fully reserved” nor “partially reserved” and are thus available for normal transmission. If this is not clear enough, then perhaps we can make some further clarification in the corresponding parameter descriptions in 36.331.

	ZTE
	We support this proposal. We think to add a conclusion in the Chairman’s note is beneficial if companies have common understanding on this proposal.

	Nokia, NSB
	We think this is already supported in the specification. We are fine to add a conclusion in Chairman’s note to capture this clarification.

	Huawei, HiSilicon
	We support this proposal. We think either to add a conclusion in the Chairman’s note or to make some further clarification in the corresponding parameter descriptions in 36.331 is needed.
And the following change is also needed, which can be handled in issue 1.
If higher layer parameter valid-subframe-config-DL or slot-reserved-resource-config-DL is configured, and the Resource reservation field in the DCI is set to 1, then in case of NPDSCH transmission associated with C-RNTI,
-    In a subframe that is fully reserved, the NPDSCH transmission is postponed until the next NB-IoT downlink subframe that is not fully reserved.
-   In a subframe that is partially reserved, the reserved OFDM symbols shall be counted in the NPDSCH mapping but not used for transmission of the NPDSCH.

	Qualcomm
	We think the proposal is already supported in the spec. Probably it is required to clarify how a subframe is indicated as fully reserved or partially reserved based on higher layer parameter valid-subframe-config-DL or slot-reserved-resource-config-DL. But this may be in 36.331 spec. 

	FL’s proposal
	Based on the input, the following is proposed as a conclusion, and we can update the corresponding comments in RRC parameter list.
Proposal: The subframes not indicated by bitmaps by R16 resource reservation parameters are considered as not reserved, and are available to Ues configured with resource reservation.




[bookmark: _Ref32856429]Issue # 6: UE-specific configuration and presence of DCI resource reservation field
In [4][5], UE-specific RRC parameter to enable resource reservation is proposed. Because [4][5] points out that the configuration parameters for the resource reservation are cell-specific. The presence of the 1-bit resource reservation in the DCI is based on the cell-specific resource reservation configuration parameter. The eNB and UE may misaligned about whether the resource reservation field in DCI is present or not.
In addition, it was also discussed in email discussion that if UE specific configuration is supported, the resource reservation field should only be present in USS.
Please also note that UE specific configuration is in discussion in RAN2, it would be discouraged that RAN1 discusses different proposals than that of RAN2.
Proposal 4: Introduce a UE-specific RRC configuration parameter for enabling/disabling the resource reservation feature.
Proposal 5: The resource reservation field in DCI formats N0 or N1 is only present if resource reservation is configured and the corresponding DCI is mapped onto the UE specific search space given by the C-RNTI.

	Company
	Comment

	Ericsson
	Proposal 4: Yes, we think that UE-specific enabling for resource reservation is necessary to ensure that the UE and eNB apply the same resource reservation configuration and the same DCI definition. It would be good to communicate this to RAN2 as soon as possible, so that that RAN2 can take it into account.
Proposal 5: Yes, it would be good to replace “the CRC of the DCI is scrambled by C-RNTI (except during random access)” with “the CRC is mapped onto the UE-specific search space given by C-RNTI” in the DCI definitions in 36.212.

	ZTE
	Proposal 4: Proposal from RAN2 is different from proposal 4 above. Considering that NB-IoT SIB can only configure at most 15 UL non-Anchor carriers and at most 15 DL non-Anchor carriers in SIB, it cannot configure the NR coexistence parameters for all non-Anchor carriers (e.g. at most 100 non-Anchor carriers per cell).  In Connected Mode, when a UE is switched to a non-anchor carrier by UE-specific signaling, it may be impossible for the UE to get the resource reservation configuration from SIB. So, the resource reservation configurations need to be configured by UE-specific RRC signaling instead.
Proposal 5: fine with proposal 5.

	Nokia, NSB
	We support proposals 4 & 5

	Huawei, HiSilicon
	Proposal 4: UE specific configuration is in discussion in RAN2, if UE specific configuration is agreed in RAN2, then there is no need to introduce an extra UE-specific RRC configuration parameter to enable/disable the resource reservation feature. So we prefer to wait for the outcome of RAN2.
Proposal 5: Support proposal 5.

	Qualcomm
	We support proposals 4 & 5. 
We think there is no conflict with RAN2 discussion. In RAN1, we can agree that the resource reservation is configured or enabled by UE specific parameter(s). We think the UE specific enable signal has a benefit for saving signaling overhead compared to the UE specific configuration of resource reservation, but we are fine to let RAN2 to decide the detailed signaling.  

	FL’s proposal
	For the configuration, as it does not have impact to RAN1 (may be only parameter alignment between RAN1 specs and 331), we can wait for the decision of RAN2 then do the alignment between RAN1 and 331 parameters.
Considering the alignment between NB-IoT and LTE-MTC, the following is proposed:
Proposal: It should be possible to configure or enable the resource reservation feature using UE-specific signaling for uplink and downlink separately. The details are up to RAN2.
Then the following is proposed:
Proposal: The resource reservation field in DCI formats N0 or N1 is only present if resource reservation is configured and the corresponding DCI is mapped onto the UE specific search space given by the C-RNTI.




Issue # 7: TP for UE-specific configuration and presence of DCI resource reservation field
The following agreement is approved
Agreement
For issue #6 (UE-specific configuration and presence of DCI resource reservation field): It should be possible to configure or enable the resource reservation feature using UE-specific signaling for uplink and downlink separately. The details are up to RAN2.
The resource reservation field in DCI formats N0 or N1 is only present if resource reservation is configured and the corresponding DCI is mapped onto the UE specific search space given by the C-RNTI.

Based on the agreement, the TP in annex E is proposed
Proposal 6: Endorse the text proposal in Annex E.

	Company
	Comment

	Ericsson
	The reader may easily get the impression that “the DCI is mapped onto the UE-specific search space given by C-RNTI” does not include SPS C-RNTI. Can we just write “the DCI is mapped onto the UE-specific search space” instead?

	Huawei, HiSilicon
	We would have been fine with Ericsson’s comments if the search space given by PUR-RNTI were not introduced. With the introduction of PUR-RNTI, it seems that USS would also cover USS for PUR, which has not been discussed.

	
	

	
	

	
	

	
	




[bookmark: _Ref32846438]Summary
FL’s proposals are:
· Endorse the TP in Annex C for downlink and Annex D for uplink
· [bookmark: _GoBack]Endorse the text proposal in Annex E.
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Annex A
------------------------------------------------Start of Text Proposal for 213----------------------------------------
16.4	Narrowband physical downlink shared channel related procedures
A NB-IoT UE shall assume a subframe as a NB-IoT DL subframe if
-	the UE determines that the subframe does not contain NPSS/NSSS/NPBCH/ SystemInformationBlockType1-NB transmission, and
-	for a NB-IoT carrier that a UE receives higher layer parameter operationModeInfo, the subframe is configured as NB-IoT DL subframe or the subframe is a TDD special subframe configured for NB-IoT DL transmission after the UE has obtained SystemInformationBlockType1-NB. 
-	the subframe is configured as NB-IoT DL subframe by the higher layer parameter downlinkBitmapNonAnchor. 
-	the subframe is configured as NB-IoT DL subframe by the higher layer parameter valid-subframe-config-DL.
-	except when the UE is configured with higher layer parameter additionalTxSIB1-Config set to TRUE, subframe #3 not containing additional SystemInformationBlockType1-NB transmission is assumed as a NB-IoT DL subframe if the UE monitors a NPDCCH UE-specific search space or decodes NPDSCH transmission scheduled by NPDCCH in the UE-specific search space.
If the UE monitors a NPDCCH UE-specific search space or decodes NPDSCH transmission scheduled by NPDCCH in the UE-specific search space, the UE shall assume a subframe as a not fully reserved downlink subframe if
-	the subframe is not configured as fully reserved by higher layers, or
-	the subframe is configured as fully reserved by higher layers and the Resource reservation field in DCI is set to 0

For a NB-IoT UE that supports twoHARQ-Processes-r14 or the UE is configured with higher layer parameter multi-TB-Unicast-config, there shall be a maximum of 2 downlink HARQ processes.
16.4.1	UE procedure for receiving the narrowband physical downlink shared channel
A UE shall upon detection on a given serving cell of a NPDCCH with DCI format N1, N2 ending in subframe n intended for the UE, decode, starting in 
-	n+5 DL subframe for FDD, 
-	n+5 subframe for TDD, 
the corresponding NPDSCH transmission in N consecutive NB-IoT DL subframe(s) and not fully reserved downlink subframe(s) ni with i = 0, 1, …, N-1 according to the NPDCCH information, where
-	subframe n is the last subframe in which the NPDCCH is transmitted and is determined from the starting subframe of NPDCCH transmission and the DCI subframe repetition number field in the corresponding DCI;
-	subframe(s) ni with i=0,1,…,N-1 are N consecutive NB-IoT DL subframe(s) and not fully reserved downlink subframe(s) excluding subframes used for SI messages where, n0<n1<…,nN-1 ,





-	, where the value of  is determined by the repetition number field in the corresponding DCI (see Subclause 16.4.1.3), the value of is determined by the resource assignment field in the corresponding DCI (see Subclause 16.4.1.3), and the value of is determined by the number of scheduled TB field, if present, in the corresponding DCI,  otherwise,




[bookmark: OLE_LINK4]-	k0 is the number of NB-IoT DL subframe(s) and not fully reserved downlink subframe(s) starting in DL subframe n+5 for FDD or subframe n+5 for TDD, until DL subframe n0, where k0 is determined by the scheduling delay field () for DCI format N1, and k0 = 0 for DCI format N2. For DCI CRC scrambled by G-RNTI, k0 is determined by the scheduling delay field () according to Table 16.4.1-1a, otherwise k0 is determined by the scheduling delay field () according to Table 16.4.1-1. The value of is according to Subclause 16.6 for the corresponding DCI format N1,

-	for , 

-	if the UE is configured with higher layer parameter multi-TB-DL-Unicast-Interleaving-config, and NPDSCH corresponding to a NPDCCH with DCI CRC scrambled by C-RNTI, and 



-	NB-IoT DL subframes or not fully reserved downlink subframe(s)  with  are associated with TBr+1 , 
-	otherwise,



-	NB-IoT DL subframes or not fully reserved downlink subframe(s)  with  are associated with TBr+1 , 
Unchanged part is omitted
16.5.1	UE procedure for transmitting format 1 narrowband physical uplink shared channel
NPUSCH format 1 transmission can be scheduled by a NPDCCH with DCI format N0, or the transmission can correspond to using preconfigured uplink resource configured by higher layers. Transmission using preconfigured uplink resource is initiated by higher layers as specified in [14].
A UE shall upon detection on a given serving cell of a NPDCCH with DCI format N0 ending in NB-IoT DL subframe or not fully reserved downlink subframe n intended for the UE, perform, at the end of 
-	n+k0 DL subframe for FDD, 
-	k0 NB-IoT UL subframes following the end of n+8 subframe for TDD,
Unchanged part is omitted
16.6	Narrowband physical downlink control channel related procedures
Unchanged part is omitted







An NPDCCH search space  at aggregation level  ( for TDD special subframe,  otherwise), and repetition level  is defined by a set of NPDCCH candidates where each candidate is repeated in a set of consecutive NB-IoT downlink subframes and not fully reserved downlink subframes excluding subframes used for transmission of SI messages starting with subframe .

For NPDCCH UE-specific search space, the aggregation and repetition levels defining the search spaces and the corresponding NPDCCH candidates are listed in Table 16.6-1 by substituting the value of with the higher layer configured parameter npdcch-NumRepetitions or npdcch-NumRepetitions-PUR after the UE has initiated a NPUSCH transmission using preconfigured uplink resource.

For Type1-NPDCCH common search space and Type1A-NPDCCH common search space, the aggregation and repetition levels defining the search spaces are listed in Table 16.6-2 by substituting the value of 
-	with the higher layer configured parameter npdcch-NumRepetitionPaging for Type1-NPDCCH common search space;
-	with the higher layer configured parameter npdcch-NumRepetitions-SC-MCCH for Type1A-NPDCCH common search space.

For Type2-NPDCCH common search space and Type2A-NPDCCH common search space, the aggregation and repetition levels defining the search spaces and the corresponding monitored NPDCCH candidates are listed in Table 16.6-3 by substituting the value of 
-	with the higher layer configured parameter npdcch-NumRepetitions-RA for Type2-NPDCCH common search space;
-	with the higher layer configured parameter npdcch-NumRepetitions-SC-MTCH for Type2A-NPDCCH common search space.







The locations of starting subframe  are given by where is the th consecutive NB-IoT DL subframe and not fully reserved downlink subframe from subframe , excluding subframes used for transmission of SI messages, and , and , and where 



-	subframe  is a subframe satisfying the condition , where , T≥4.
-	for NPDCCH UE-specific search space, 

-	is given by the higher layer parameter npdcch-StartSF-USS or npdcch-StartSF-USS-PUR after the UE has initiated a NPUSCH transmission using preconfigured uplink resource, 

-	is given by the higher layer parameter npdcch-Offset-USS or npdcch-Offset-USS-PUR after the UE has initiated a NPUSCH transmission using preconfigured uplink resource,
-	for NPDCCH Type2-NPDCCH common search space, 

-	is given by the higher layer parameter npdcch-StartSF-CSS-RA, 

-	is given by the higher layer parameter npdcch-Offset-RA, 
-	for NPDCCH Type2A-NPDCCH common search space, 

-	is given by the higher layer parameter npdcch-startSF-SC-MTCH, 

-	is given by the higher layer parameter npdcch-Offset-SC-MTCH, 
------------------------------------------------------End of Text Proposal for 213------------------------------------

-----------------------------------------------------Start of Text Proposal for 211-----------------------------------
10.2.3.4	Mapping to resource elements
Unchanged part is omitted
If higher layer parameter valid-subframe-config-DL or slot-reserved-resource-config-DL is not configured, or the NPDSCH transmission is not associated with C-RNTI, iIn case of NPDSCH transmissions, in subframes that are not NB-IoT downlink subframes, the NPDSCH transmission is postponed until the next NB-IoT downlink subframe. 
If higher layer parameter valid-subframe-config-DL or slot-reserved-resource-config-DL is configured, and the Resource reservation field in the DCI is set to 1, then in case of NPDSCH transmission associated with C-RNTI,
-	In a subframe that is fully reserved, the NPDSCH transmission is postponed until the next NB-IoT downlink subframe that is not fully reserved.
-	In a subframe that is partially reserved, the reserved OFDM symbols shall be counted in the NPDSCH mapping but not used for transmission of the NPDSCH.
Unchanged part is omitted
[bookmark: _Toc454818206]10.2.5.5	Mapping to resource elements
Unchanged part is omitted

The UE shall not expect NPDCCH in subframe  if it is not a NB-IoT downlink subframe. If higher layer parameter valid-subframe-config-DL or slot-reserved-resource-config-DL is not configured, or the NPDSCH transmission is not associated with C-RNTI, iIn case of NPDCCH transmissions, in subframes that are not NB-IoT downlink subframes, the NPDCCH transmission is postponed until the next NB-IoT downlink subframe. 
If higher layer parameter valid-subframe-config-DL or slot-reserved-resource-config-DL is configured, then in case of NPDCCH transmission associated with C-RNTI,
-	In a subframe that is fully reserved, the NPDCCH transmission is postponed until the next NB-IoT downlink subframe that is not fully reserved.
-	In a subframe that is partially reserved, the reserved OFDM symbols shall be counted in the NPDCCH mapping but not used for transmission of the NPDCCH.
[bookmark: _Toc454818207]10.2.6	Narrowband reference signal (NRS)
Unchanged part is omitted
On an NB-IoT carrier for which DL-CarrierConfigCommon-NB is present and no inbandCarrierInfo is present.
-	If frame structure type 1 is used and when an NB-IoT UE is configured by higher layers to decode NPDCCH with CRC scrambled by the P-RNTI and higher-layer indicates nrs-NonAnchor-config is enabled, the UE first determines the starting subframe of NPDCCH search space associated with NRS transmission according to [10]. 
-	If higher-layer nB is configured as fourT, the UE may assume NRSs are transmitted in the 10th NB-IoT DL subframes before the determined starting subframe of NPDCCH search space. 
-	If higher-layer nB is configured as twoT, the UE may assume NRSs are transmitted in the 9th and 10th NB-IoT DL subframes before the determined starting subframe of NPDCCH search space. 
-	If higher-layer nB is configured as oneT, the UE may assume NRSs are transmitted in the 6th, 7th, 8th, 9th and 10th NB-IoT DL subframes before the determined starting subframe of NPDCCH search space. 
-	For other nB values, the UE may assume NRSs are transmitted in 10 NB-IoT DL subframes before the determined starting subframe of NPDCCH search space.
-	When an NB-IoT UE is configured by higher layers to decode NPDCCH with CRC scrambled by the P-RNTI, the UE may assume NRSs are transmitted in the NPDCCH candidate where the UE finds a DCI with CRC scrambled by the P-RNTI. The UE may also assume NRSs are transmitted in 10 NB-IoT DL subframes before and in 4 NB-IoT DL subframes after the NPDCCH candidate where the UE finds a DCI with CRC scrambled by the P-RNTI, where NB-IoT DL subframes without NRS are not counted. If the DCI with CRC scrambled by the P-RNTI schedules a NPDSCH, the UE may assume NRSs are transmitted in the NB-IoT DL subframes carrying the NPDSCH as well as in 4 NB-IoT DL subframes before and after the scheduled NPDSCH, where NB-IoT DL subframes without NRS are not counted. 
-	During the window controlled by higher layers where the UE shall attempt to decode the NPDCCH with DCI scrambled by RA-RNTI (see [8], clause 5.1.4), the UE may assume NRSs are transmitted in the Type-2 CSS configured by higher layers, as well as in 10 NB-IoT DL subframes before and in 4 NB-IoT DL subframes after each Type-2 CSS, where NB-IoT DL subframes without NRS are not counted. If a DCI scrambled by the RA-RNTI is detected, the UE may assume NRSs are transmitted in the NPDSCH scheduled by the DCI scrambled by the RA-RNTI, as well as in 4 NB-IoT DL subframes before and after the scheduled NPDSCH, where NB-IoT DL subframes without NRS are not counted. In addition, when the UE attempts to decode a DCI with CRC scrambled by the RA-RNTI as well as receiving the NPDSCH scheduled by the DCI scrambled by the RA-RNTI, the UE may assume NRSs are transmitted in subframes #0, #1, #3, #4 and #9.
-	During random access procedure, when an NB-IoT UE is configured by higher layers to decode NPDCCH with CRC scrambled by the temporary C-RNTI and/or the C-RNTI, before the DCI scrambled by temporary C-RNTI and/or C-RNTI is detected, the UE may assume NRSs are transmitted in the Type-2 CSS configured by higher layers, as well as in 10 NB-IoT DL subframes before the start of each Type-2 CSS and in 4 NB-IoT DL subframes after the end of each Type-2 CSS until the mac-ContentionResolutionTimer expires, where NB-IoT DL subframes without NRS are not counted. If a DCI scrambled by the temporary C-RNTI or C-RNTI is detected, the UE may assume NRSs are transmitted in the NPDSCH scheduled by the DCI scrambled by the temporary C-RNTI or C-RNTI as well as in 4 NB-IoT DL subframes before and after the scheduled NPDSCH, where NB-IoT DL subframes without NRS are not counted. 
-	An NB-IoT UE may assume NRSs are transmitted in NB-IoT DL subframes that are used for Type1A-NPDCCH common search space, and Type2A-NPDCCH common search space, as well as in 10 NB-IoT DL subframes prior and in 4 NB-IoT DL subframes after each Type1A-NPDCCH common search space and Type2A-NPDCCH common search space. A UE may assume NRSs are transmitted in NB-IoT DL subframes carrying NPDSCH scheduled by DCI CRC scrambled by G-RNTI or SC-RNTI as well as 4 NB-IoT DL subframes prior and after the scheduled NPDSCH, where NB-IoT DL subframes without NRS are not counted. 
-	In other cases, if frame structure typ1 is used, the UE may assume NRSs are transmitted in subframes #0, #1, #3, #4, #9, and in NB-IoT downlink subframes and not fully reserved downlink subframes and shall not expect NRSs in other downlink subframes.
On an NB-IoT carrier for which a UE receives higher-layer parameter operationModeInfo indicating inband-SamePCI or inband-DifferentPCI.
-	If frame structure type 1 is used, before the UE obtains SystemInformationBlockType1-NB, the UE may assume narrowband reference signals are transmitted in subframes #0, #4 and in subframes #9 not containing NSSS, and in subframes #3 which contain SystemInformationBlockType1-NB when additionalTransmissionSIB1 is configured as TRUE. 
-	If frame structure type 2 is used, before the UE obtains SystemInformationBlockType1-NB, the UE may assume narrowband reference signals are transmitted in subframes #9, and in subframes #0 not containing NSSS, and in subframes #4 if subframes #4 is configured for SystemInformationBlockType1-NB transmissions.
-	If frame structure type 1 is used, after the UE obtains SystemInformationBlockType1-NB, the UE may assume narrowband reference signals are transmitted in subframes #0, #4, subframes #9 not containing NSSS, subframes #3 which contain SystemInformationBlockType1-NB when additionalTransmissionSIB1 is configured as TRUE, and in NB-IoT downlink subframes. 
-	If frame structure type 2 is used, after the UE obtains SystemInformationBlockType1-NB, the UE may assume narrowband reference signals are transmitted in subframes #9, subframes #0 not containing NSSS, in subframes #4 if subframes #4 is configured for SystemInformationBlockType1-NB transmissions, and in NB-IoT downlink subframes
On an NB-IoT carrier for which DL-CarrierConfigCommon-NB is present and inbandCarrierInfo is present: 
-	If frame structure type 1 is used, when an NB-IoT UE is configured by higher layers to decode NPDCCH with CRC scrambled by the P-RNTI and higher-layer indicates nrs-NonAnchor-config is enabled, the UE first determines the starting subframe of NPDCCH search space associated with NRS transmission according to [10].  
-	If higher-layer nB is configured as fourT, the UE may assume NRSs are transmitted in the 10th NB-IoT DL subframes before the determined starting subframe of NPDCCH search space. 
-	If higher-layer nB is configured as twoT, the UE may assume NRSs are transmitted in 9th and 10th NB-IoT DL subframes before the determined starting subframe of NPDCCH search space. 
-	If higher-layer nB is configured as oneT, the UE may assume NRSs are transmitted in 6th, 7th, 8th, 9th and 10th NB-IoT DL subframes before the determined starting subframe of NPDCCH search space. 
-	For other nB values, the UE may assume NRSs are transmitted in 10 NB-IoT DL subframes before the determined starting subframe of NPDCCH search space.
-	When an NB-IoT UE is configured by higher layers to decode NPDCCH with CRC scrambled by the P-RNTI, the UE may assume NRSs are transmitted in the NPDCCH candidate where the UE finds a DCI with CRC scrambled by the P-RNTI. The UE may also assume NRSs are transmitted in10 NB-IoT DL subframes before and in 4 NB-IoT DL subframes after the NPDCCH candidate, where NB-IoT DL subframes without NRS are not counted. If the DCI with CRC scrambled by the P-RNTI schedules a NPDSCH, the UE may assume NRSs are transmitted in the NB-IoT DL subframes carrying the NPDSCH as well as 4 NB-IoT DL subframes before and after the scheduled NPDSCH, where NB-IoT DL subframes without NRS are not counted. 
-	During random access procedure, during the window controlled by higher layers where the UE shall attempt to decode the NPDCCH with DCI scrambled by RA-RNTI (see [8], clause 5.1.4), before the DCI scrambled by RA-RNTI is detected, the UE may assume NRSs are transmitted in the Type-2 CSS configured by higher layers, as well as in 10 NB-IoT DL subframes before and in 4 NB-IoT DL subframes after the start of each Type-2 CSS, where NB-IoT DL subframes without NRS are not counted. If a DCI scrambled by the RA-RNTI is detected, the UE may assume NRSs are transmitted in the NPDSCH scheduled by the DCI scrambled by the RA-RNTI, as well as in 4 NB-IoT DL subframes before and after the scheduled NPDSCH, where NB-IoT DL subframes without NRS are not counted. In addition, when the UE attempts to decode a DCI with CRC scrambled by the RA-RNTI as well as receiving the NPDSCH scheduled by the DCI scrambled by the RA-RNTI, the UE may assume NRSs are transmitted in subframes #0, #4 and #9.
-	During random access procedure, when an NB-IoT UE is configured by higher layers to decode NPDCCH with CRC scrambled by the temporary C-RNTI and/or the C-RNTI, before the DCI scrambled by temporary C-RNTI and/or C-RNTI, is detected, the UE may assume NRSs are transmitted in the Type-2 CSS configured by higher layers, as well as in 10 NB-IoT DL subframes before the start of each Type-2 CSS and in 4 NB-IoT DL subframes after the end of each Type-2 CSS until the mac-ContentionResolutionTimer expires, where NB-IoT DL subframes without NRS are not counted. If a DCI scrambled by the temporary C-RNTI or C-RNTI is detected, the UE may assume NRSs are transmitted in the NPDSCH scheduled by the DCI scrambled by the temporary C-RNTI or C-RNTI as well as in 4 NB-IoT DL subframes before and after the scheduled NPDSCH, where NB-IoT DL subframes without NRS are not counted. 
-	An NB-IoT UE may assume NRSs are transmitted in NB-IoT DL subframes that are used for Type1A-NPDCCH common search space, and Type2A-NPDCCH common search space, as well as in 10 NB-IoT DL subframes prior and in 4 NB-IoT DL subframes after each Type1A-NPDCCH common search space and Type2A-NPDCCH common search space, where NB-IoT DL subframes without NRS are not counted. A UE may assume NRSs are transmitted in NB-IoT DL subframes carrying NPDSCH scheduled by DCI CRC scrambled by G-RNTI or SC-RNTI as well as in 4 NB-IoT DL subframes prior and after the scheduled NPDSCH, where NB-IoT DL subframes without NRS are not counted. 
-	In other cases, if frame structure type 1 is used, the UE may assume NRSs are transmitted in subframes #0, #4, #9, and in NB-IoT downlink subframes and not fully reserved downlink subframes and shall not expect NRSs in other downlink subframes.
On an NB-IoT carrier for which DL-CarrierConfigDedicated-NB is present and no inbandCarrierInfo is present:
-	If frame structure type 1 is used, the UE may assume NRSs are transmitted in subframes #0, #1, #3, #4, #9, and in NB-IoT downlink subframes and not fully reserved downlink subframes and shall not expect NRSs in other downlink subframes.
On an NB-IoT carrier for which DL-CarrierConfigDedicated-NB is present and inbandCarrierInfo is present:
-	If frame structure type 1 is used, the UE may assume NRSs are transmitted in subframes #0, #4, #9, and in NB-IoT downlink subframes and not fully reserved downlink subframes and shall not expect NRSs in other downlink subframes.
An NB-IoT UE may assume NRSs are not transmitted in subframes that are configured by higher layer parameter nprsBitmap for narrowband positioning reference signal transmission.
------------------------------------------------------End of Text Proposal for 211------------------------------------

Annex B
-----------------------------------------------------Start of Text Proposal for 213-----------------------------------
16.4.2	UE procedure for reporting ACK/NACK
The UE shall upon detection of a NPDSCH transmission ending in NB-IoT subframe n intended for the UE and for which an ACK/NACK shall be provided, start, after the end of 

-	DL subframe for FDD,

-	 NB-IoT UL subframes and not fully reserved uplink subframes following the end of n+12 subframe for TDD,
Unchanged part is omitted
16.5	Narrowband physical uplink shared channel related procedures
For a NB-IoT UE that supports twoHARQ-Processes-r14 or the UE is configured with higher layer parameter multi-TB-Unicast-config, there shall be a maximum of 2 uplink HARQ processes. 
For a NB-IoT UE and NPUSCH transmission using preconfigured uplink resource, there shall be 1 uplink HARQ process.
For TDD, a NB-IoT UE shall assume a subframe as a NB-IoT UL subframe if 
-	for a NB-IoT carrier, the subframe is configured as NB-IoT UL subframe by higher layers.
If the UE transmits NPUSCH scheduled by NPDCCH in the UE-specific search space, the UE shall assume a subframe as a not fully reserved uplink subframe if
-	the subframe is not configured as fully reserved by higher layers, or
-	the subframe is configured as fully reserved by higher layers and the Resource reservation field in DCI is set to 0For a NB-IoT carrier, if a UE is configured with higher layer parameter valid-subframe-config-UL, the UE shall assume a subframe configured as NB-IoT UL subframe by the higher layer parameter valid-subframe-config-UL is a NB-IoT UL subframe.
16.5.1	UE procedure for transmitting format 1 narrowband physical uplink shared channel
NPUSCH format 1 transmission can be scheduled by a NPDCCH with DCI format N0, or the transmission can correspond to using preconfigured uplink resource configured by higher layers. Transmission using preconfigured uplink resource is initiated by higher layers as specified in [14].
A UE shall upon detection on a given serving cell of a NPDCCH with DCI format N0 ending in NB-IoT DL subframe n intended for the UE, perform, at the end of 
-	n+k0 DL subframe for FDD, 
-	k0 NB-IoT UL subframes and not fully reserved uplink subframes following the end of n+8 subframe for TDD,
a corresponding NPUSCH transmission using NPUSCH format 1 in N consecutive NB-IoT UL slots ni with i = 0, 1, …, N-1 according to the NPDCCH information where
-	subframe n is the last subframe in which the NPDCCH is transmitted and is determined from the starting subframe of NPDCCH transmission and the DCI subframe repetition number field in the corresponding DCI; and







-	, where the value of is determined by the repetition number field in the corresponding DCI (see Subclause 16.5.1.1), the value of is determined by the resource assignment field in the corresponding DCI (see Subclause 16.5.1.1), the value of  is the number of NB-IoT UL slots of the resource unit (defined in clause 10.1.2.3 of [3]) corresponding to the  allocated number of subcarriers (as determined in Subclause 16.5.1.1) in the corresponding DCI, and the value of is determined by the number of scheduled TB field, if present, in the corresponding DCI,  otherwise
-	n0 is the first NB-IoT UL slot starting after the end of subframe n+k0 for FDD
-	n0 is the first NB-IoT UL slot starting after k0 NB-IoT UL subframes and not fully reserved uplink subframes following the end of n+8 subframe for TDD
------------------------------------------------------End of Text Proposal for 213------------------------------------

-----------------------------------------------------Start of Text Proposal for 211-----------------------------------
[bookmark: _Toc454818171]10.1.3.6	Mapping to physical resources
Unchanged part is omitted
If higher layer parameter valid-subframe-config-UL or slot-reserved-resource-config-UL is configured, and the Resource reservation field in the DCI is set to 1, then in case of NPUSCH transmission associated with C-RNTI or SPS C-RNTI,
-	In a subframe that is fully reserved, the NPUSCH transmission is postponed until the next NB-IoT uplink subframe that is not fully reserved.
-	In a subframe that is partially reserved, the reserved SC-FDMA symbols shall be counted in the NPUSCH mapping but not used for transmission of the NPUSCH.
------------------------------------------------------End of Text Proposal for 211------------------------------------

Annex C
-----------------------------------------------------Start of Text Proposal to 36.213--------------------------------
16.4	Narrowband physical downlink shared channel related procedures
A NB-IoT UE shall assume determine whether a downlink subframe or a TDD special subframe configured for NB-IoT DL transmission as is a NB-IoT DL subframe ifin the following way:
-	If higher layer parameter valid-subframe-config-DL or slot-reserved-resource-config-DL is configured,
-	for NPDSCH transmission associated with C-RNTI using UE-specific NPDCCH search space,
-	if the Resource reservation field in the DCI is set to 0, then the subframe is assumed as a NB-IoT DL subframe;
-	if the Resource reservation field in the DCI is set to 1, then the subframe is assumed as a NB-IoT DL subframe if it is not fully reserved according to the higher layer parameters; 
-	for NPDCCH transmission associated with C-RNTI or SPS C-RNTI using UE-specific NPDCCH search space,
-	the subframe is assumed as a NB-IoT DL subframe if it is not fully reserved according to the higher layer parameters.
-	In all other cases, a NB-IoT UE shall assume a subframe as a NB-IoT DL subframe if
-	the UE determines that the subframe does not contain NPSS/NSSS/NPBCH/ SystemInformationBlockType1-NB transmission, and
-	for a NB-IoT carrier that a UE receives higher layer parameter operationModeInfo, the subframe is configured as NB-IoT DL subframe or the subframe is a TDD special subframe configured for NB-IoT DL transmission after the UE has obtained SystemInformationBlockType1-NB. 
-	the subframe is configured as NB-IoT DL subframe by the higher layer parameter downlinkBitmapNonAnchor. 
-	the subframe is configured as NB-IoT DL subframe by the higher layer parameter valid-subframe-config-DL.
-	except when the UE is configured with higher layer parameter additionalTxSIB1-Config set to TRUE, subframe #3 not containing additional SystemInformationBlockType1-NB transmission is assumed as a NB-IoT DL subframe if the UE monitors a NPDCCH UE-specific search space or decodes NPDSCH transmission scheduled by NPDCCH in the UE-specific search space.
For a NB-IoT UE that supports twoHARQ-Processes-r14 or the UE is configured with higher layer parameter multi-TB-Unicast-config, there shall be a maximum of 2 downlink HARQ processes.
-----------------------------------------------------End of Text Proposal to 36.213--------------------------------
Annex D
-----------------------------------------------------Start of Text Proposal to 36.213--------------------------------
16.5	Narrowband physical uplink shared channel related procedures
For a NB-IoT UE that supports twoHARQ-Processes-r14 or the UE is configured with higher layer parameter multi-TB-Unicast-config, there shall be a maximum of 2 uplink HARQ processes. 
For a NB-IoT UE and NPUSCH transmission using preconfigured uplink resource, there shall be 1 uplink HARQ process.
A NB-IoT UE shall determine whether a subframe is a NB-IoT UL subframe in the following way:
· If higher layer parameter valid-subframe-config-UL or slot-reserved-resource-config-UL is configured,
· for NPUSCH format 1 transmission associated with C-RNTI or SPS C-RNTI using UE-specific NPDCCH search space,
-	if the Resource reservation field in the DCI is set to 0, then the subframe is assumed as a NB-IoT UL subframe;
-	if the Resource reservation field in the DCI is set to 1, then the subframe is assumed as a NB-IoT UL subframe if it is not fully reserved according to the higher layer parameters;
· for NPUSCH format 2 transmission,
-	the subframe is assumed as a NB-IoT UL subframe if it is not fully reserved according to the higher layer parameters.
· In all other cases
· for TDD, a NB-IoT UE shall assume a subframe as a NB-IoT UL subframe if, for a NB-IoT carrier, it is configured as NB-IoT UL subframe by higher layers;
· for FDD, a NB-IoT UE shall always assume a subframe as a NB-IoT UL subframe.
For TDD, a NB-IoT UE shall assume a subframe as a NB-IoT UL subframe if 
-	for a NB-IoT carrier, the subframe is configured as NB-IoT UL subframe by higher layers.
For a NB-IoT carrier, if a UE is configured with higher layer parameter valid-subframe-config-UL, the UE shall assume a subframe configured as NB-IoT UL subframe by the higher layer parameter valid-subframe-config-UL is a NB-IoT UL subframe.
-----------------------------------------------------End of Text Proposal to 36.213--------------------------------

Annex E
-----------------------------------------------------Start of Text Proposal to 36.213--------------------------------
[bookmark: _Toc10818837][bookmark: _Toc20409247][bookmark: _Toc29387788][bookmark: _Toc29388817]6.4.3.1	DCI Format N0
DCI format N0 is used for the scheduling of NPUSCH and operation on preconfigured UL resources in one UL cell. 
The following information is transmitted by means of the DCI format N0:
-	Flag for format N0/format N1 differentiation – 1 bit, where value 0 indicates format N0 and value 1 indicates format N1
-	Modulation and coding scheme – 4 bits as defined in subclause 16.5.1.2 of [3]. This field is only present if format N0 CRC is scrambled by PUR-RNTI.
If format N0 CRC is scrambled by PUR-RNTI and Modulation and coding scheme is set to '1110', the remaining fields are set as follows:
-	ACK or Fallback indicator – 1 bit, where value 0 indicates ACK and value 1 indicates fallback as defined in subclause 16.6.4 of [3]
-	NPUSCH repetition adjustment – 3 bits as defined in subclause 16.5.1.1 of [3] 
-	Timing advance adjustment – 6 bits as defined in subclause 16.1.2 of [3]. The field is only present if ACK or Fallback indicator is set to 0.
-	All the remaining bits in format N0 are set to one
Otherwise
-	Subcarrier indication – 6 bits as defined in subclause 16.5.1.1 of [3]
-	Resource assignment – 3 bits as defined in subclause 16.5.1.1 of [3]
-	Scheduling delay – 2 bits as defined in subclause 16.5.1 of [3]
-	Modulation and coding scheme – 4 bits as defined in subclause 16.5.1.2 of [3]. This field is not present if format N0 CRC is scrambled by PUR-RNTI.
-	Redundancy version – 1 bit as defined in subclause 16.5.1.2 of [3]
-	Repetition number – 3 bits as defined in subclause 16.5.1.1 of [3]
-	New data indicator – 1 bit
-	DCI subframe repetition number – 2 bits as defined in subclause 16.6 in [3] 
-	Number of scheduled TB for Unicast – 1 bit, where value 0 indicates a single TB is scheduled and value 1 indicates multiple TB are scheduled. This field is only present if higher layer parameter multi-TB-Unicast-config is enabled and the CRC of the DCI is scrambled by C-RNTI (except during random access) or SPS C-RNTI.
-	HARQ process number – 1 bit. This field is only present if 2 HARQ processes are configured and the corresponding DCI format is mapped onto the UE specific search space given by the C-RNTI as defined in [3], or if Number of scheduled TB for Unicast is present. If multiple TB are scheduled, it functions as New data indicator for the second TB. 
-	Resource reservation – 1 bit as defined in x.x of [3]10.1.3.6 of [2]. This field is only present if higher layer parameter valid-subframe-config-UL or slot-reserved-resource-config-UL is configured and the CRC of the DCI is mapped onto the UE-specific search space given by C-RNTI as defined in [3]scrambled by C-RNTI (except during random access) or SPS C-RNTI.
[bookmark: _Toc10818838][bookmark: _Toc20409248][bookmark: _Toc29387789][bookmark: _Toc29388818]6.4.3.2	DCI Format N1
DCI format N1 is used for the scheduling of one NPDSCH codeword in one cell, random access procedure initiated by a NPDCCH order, notifying SC-MCCH change, and operation on preconfigured UL resources. The DCI corresponding to a NPDCCH order is carried by NPDCCH.
The following information is transmitted by means of the DCI format N1: 
-	If the format N1 CRC is scrambled by C-RNTI or RA-RNTI or PUR-RNTI:
-	Flag for format N0/format N1 differentiation – 1 bit, where value 0 indicates format N0 and value 1 indicates format N1
-	NPDCCH order indicator – 1 bit
-	Else if the format N1 CRC is scrambled by a G-RNTI:
-	Information for SC-MCCH change notification – 2 bits as defined in subclause 5.8a of [6]
Format N1 is used for random access procedure initiated by a NPDCCH order only if NPDCCH order indicator is set to '1', format N1 CRC is scrambled with C-RNTI, and all the remaining fields are set as follows: 
-	Preamble format indicator – 1 bit, where value 0 indicates preamble format 0/1 and value 1 indicates preamble format 2. This field is only present if SystemInformationBlockType2-NB or SystemInformationBlockType23-NB is configured and the UE indicates the nprach-Format2 capability.
-	Starting number of NPRACH repetitions – 2 bits as defined in subclause 16.3.2 of [3]
-	Subcarrier indication of NPRACH – 6 or 8 bits, this field is 8 bits only if Preamble format indicator is present and set to 1, as defined in subclause 16.3.2 of [3] 
-	Carrier indication of NPRACH – 4 bits as defined in subclause 16.3.2 of [3]. This field is only present if ul-ConfigList is configured and the UE indicates the multiCarrier-NPRACH capability. 
-	All the remaining bits in format N1 are set to one
Otherwise, 
-	Scheduling delay – 3 bits as defined in subclause 16.4.1 of [3]
-	Resource assignment – 3 bits as defined in subclause 16.4.1.3 of [3]
-	Modulation and coding scheme – 4 bits as defined in subclause 16.4.1.5 of [3]
-	Repetition number – 4 bits as defined in subclause 16.4.1.3 of [3]
-	New data indicator – 1 bit
-	HARQ-ACK resource – 4 bits as defined in subclause 16.4.2 of [3]. 
-	DCI subframe repetition number – 2 bits as defined in subclause 16.6 in [3] 
-	Number of scheduled TB for SC-MTCH – 3 bits, indicating from 1 to 8 TBs. This field is only present if higher layer parameter multi-TB-SC-MTCH-config is enabled and the CRC of the DCI is scrambled by G-RNTI.
-	Number of scheduled TB for Unicast – 1 bit, where value 0 indicates a single TB is scheduled and value 1 indicates multiple TB are scheduled. This field is only present if higher layer parameter multi-TB-Unicast-config is enabled and the corresponding DCI is mapped onto the UE specific search space given by the C-RNTI as defined in [3]
-	HARQ process number – 1 bit. This field is only present if 2 HARQ processes are configured and the corresponding DCI format is mapped onto the UE specific search space given by the C-RNTI as defined in [3], or if Number of scheduled TB for Unicast is present. If multiple TB are scheduled, it functions as New data indicator for the second TB.
-	Resource reservation – 1 bit as defined in x.x of [3]10.2.3.4 of [2]. This field is only present if higher layer parameter valid-subframe-config-DL or slot-reserved-resource-config-DL is configured and the CRC of the DCI is mapped onto the UE-specific search space given by C-RNTI as defined in [3]scrambled by C-RNTI (except during random access).
When the format N1 CRC is scrambled with a RA-RNTI or a G-RNTI, then the following fields among the fields above are reserved for RA-RNTI and not present for G-RNTI:
-	New data indicator
-	HARQ-ACK resource
If the number of information bits in format N1 is less than that of format N0 and the format N1 CRC is not scrambled by G-RNTI, zeros shall be appended to format N1 until the payload size equals that of format N0.
-----------------------------------------------------End of Text Proposal to 36.213---------------------------------
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