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1. For online discussion

Suggested proposals:

1) Frame structure
Proposal: Update the section of 10.0.1.2 in TS36.211 to capture the agreement that DwPTS in special subframe configuration 0 and 5 for normal cyclic prefix is not used for NPDCCH and NPDSCH transmission for inband operation mode.

The relevant TP can be found in Annex A-2

Conclusion:
It is common understanding that the special subframe configuration 0 and 5 are not indicated as NB-IoT DL subframe for inband NB-IoT carrier.

2) NPDCCH monitoring for Single-HARQ UEs
Proposal: Update the section of 16.6 in TS36.213 to capture the agreement that UL/DL interlaced transmission and reception for single-HARQ capable UE is not supported.
The relevant TP can be found in Annex B-2

3) Interference randomization

Proposal: Update the sections of 10.2.3.4 and 10.2.5.5 in TS36.211 in order to implement interference randomization for NPDSCH and NPDCCH, respectively, in TDD without capabilities.
For NPDSCH, the relevant TP can be found in Section 2 of R1-1809016 and also in Annex C-2

For NPDCCH, the relevant TP can be found in Section 2 of R1-1809016 and also in Annex D-2

4) Scheduling delay and NPDSCH allocation

No action in this meeting RAN1#94.
5) Guard time for UL/DL interlaced scheduling

Proposal: Add the section of 10.2.2.4 in TS36.211 for description of guard period for TDD which UE needs to switch the direction of transceiver from uplink to downlink.

The relevant TP can be found in Annex G-3
6) PRACH power control
Proposal: Update the section of 16.2.1.1.1 in TS36.213 in order to define an enhanced random access power control mechanism in TDD to be the same as FDD.
The relevant TP can be found in Annex E of R1-1808135 and also in Annex E

2. Introduction

In Rel.15, following agreements on the TDD common aspects were made:
As for MCL and general topics

· MCL target of 164 dB at an ‘application layer’ data rate of 160 bps is targeted for at least one UL:DL configuration (FFS which one or more than one).

· NOTE: The at least one UL:DL configuration may or may not be different for UL MCL target than DL MCL target

· For evaluations, the FDD numbers of repetitions for physical channels are assumed 

· FFS the noise figure (eNB and UE) which will be assumed

· The 2.6 GHz TDD band is prioritized for evaluations

· This does not imply that 164 dB MCL or ‘application layer’ data rate targets will be relaxed

· Targets of latency, and capacity may be relaxed for TDD NB-IoT
· Non-anchor carriers at least for unicast, paging and RACH are supported in NB-IoT TDD

· Supporting two HARQ processes is an optional UE capability in NB-IoT TDD system.

· The maximum UL and DL TBS for Cat. NB1 and Cat. NB2 are kept the same as Rel-13/Rel-14 (e)NB-IoT FDD systems

As for UL/DL and special subframe configurations

· TDD UL:DL configuration 0 is not supported in TDD NB-IoT in Rel-15

· Working assumption to be automatically confirmed if RAN4 reply LS to R1-1715304 does not raise a problem:

· TDD NB-IoT will support all LTE special subframe configurations

· Working assumption
· TDD UL:DL configuration 6 is not supported in TDD NB-IoT in Rel-15

· Conclusion: 

· Revisit the working assumption about TDD UL/DL configuration 6 once the TDD design as a whole is more advanced.

· For standalone mode, at least the same UL/DL configurations as TDD NB-IoT in-band/guard-band are supported. FFS new UL/DL configurations in standalone.

· FFS CRS-less special subframe configuration 10 is supported  

· For in-band

· UpPTS is not used for NPUSCH and NPRACH

· For standalone and guard-band

· In the LTE special subframe configurations, UpPTS behaviour is the same as in-band

· For standalone

· FFS if to introduce new special subframe configurations comprising ‘DwPTS+GP’ and ‘GP+UpPTS’, and FFS the use of DwPTS/UpPTS in them
· DwPTS can be used for NB-IoT transmission in CRS-less special subframe configuration #10 in TDD NB-IoT.

· FFS on how to use the blank REs corresponding to CRSs
· No new UL/DL configurations for standalone operation mode are supported in TDD NB-IoT
· Confirm the working assumption to not support UL/DL configuration #6 in Rel-15.
· Do not map transmissions to DwPTS and UpPTS in special subframe configuration 10 in Rel-15.
As for signalling

· UL/DL configuration and the special subframe configuration are indicated via SIB1-NB.

· Higher layers signal one bitmap containing to indicate whether the DL/UL/special subframes are valid or not.

· The length of the bitmap applies to

· For guard-band: 10 ms

· For standalone: 10 ms

· FFS: other values if any for co-existence purpose 
· For in-band: At least 10 ms and 40 ms are supported; FFS if also an 80 ms length is supported for coexistence with dynamic TDD.

As for scheduling

· Dynamic indication of scheduling delay in DCI is used for TDD NB-IoT.

· FFS: definition of DL/UL scheduling delay
· Downlink scheduling delay is defined by 4 physical subframes + k0, and k0 is based on valid downlink subframes. The scheduling delay values in FDD NB-IoT are reused.

· FFS on whether valid special subframes which include DwPTS can be counted as a part of the scheduling delay k0
· For downlink scheduling delay, valid special subframes which include DwPTS to which NPDSCH can be mapped are counted as a part of the scheduling delay k0.
· Uplink scheduling delays for NPUSCH format 1 for 3.75kHz and 15kHz, are 8 absolute subframes + k0 valid uplink subframes, where a set of k0 is {0, 8, 16, 32}

· Uplink scheduling delays for NPUSCH format 2 for 3.75kHz and 15kHz, are 12 absolute subframes + k0 valid uplink subframes, where k0 is the same as described in Tables of 16.4.2-1 and 16.4.2-2 respectively in TS36.213, subtracting 12 from the existing values

As for subframe allocation for NPDCCH/NPDSCH/NPUSCH/NRACH
· For TDD configuration 1 and 4, for NPUSCH format 1 and format 2 with 3.75 kHz subcarrier spacing, if the indicated starting subframe is the 2nd of the two contiguous UL subframes, postpone the NB-slot.

As for UL/DL interlacing

· A 2-HARQ capable UE configured with 2 HARQ processes can be scheduled to transmit in UL subframes that occur during a DL reception, and receive in DL subframes that occur during a UL transmission.

· For a UE configured with 2 HARQ processes, the minimum timing relationships within one HARQ process for NPDCCH to NPDSCH, NPDCCH to NPUSCH format 1, NPDSCH to corresponding ACK/NACK, NPUSCH format 1 to corresponding ACK/NACK, and NPUSCH format 2 to next DCI for the same process, are the same as Rel-14 FDD.

· The 1 ms minimum gap from end of NPUSCH format 2 for one HARQ process to NPDCCH for the other HARQ process is not specified for TDD NB-IoT.

· For UE configured with 2 HARQ processes, eNB can schedule NPDSCH of a DL HARQ process which begins before the completion of NPUSCH format 1 for an UL HARQ process or format 2 of the other DL HARQ process transmission

· For UE configured with 2 HARQ processes, eNB can schedule NPUSCH format 1 for an UL HARQ process or format 2 of a DL HARQ process which begins before the completion of NPDSCH reception for the other DL HARQ process

· Collisions between NPUSCH format 1 for an UL HARQ process and NPUSCH format 2 corresponding to a DL HARQ process are assumed to be avoided by eNB, with no specified UE behavior in case of collision.
· Single-HARQ capable UE does not support UL/DL interlaced transmission and reception

· The 1 ms minimum gap from end of NPUSCH format 1 for one HARQ process to NPDCCH for the other HARQ process is not specified for TDD NB-IoT.

· For UE configured with 2 HARQ processes, the UE is not required to monitor NPDCCH 2ms before the start of the earliest NPDSCH until the end of the latest NPUSCH format 2

· For UE configured with 2 HARQ processes, the UE is not required to monitor NPDCCH 2ms before the start of the first scheduled NPUSCH until the end of the latest NPUSCH format 1

As for Guard time and Timing relationship
· For UE configured with 2 HARQ processes, an explicit guard time is not defined for the minimum gap between NPDCCH/NPDSCH reception and NPUSCH transmission

· For UE configured with 2 HARQ processes the minimum gap between NPUSCH transmission and NPDCCH/NPDSCH reception is as follows:

· In the case of in-band operation mode, an explicit guard time is not defined

· For 15 kHz SCS, in the case of guard-band and standalone operation modes, UE is allowed to skip at least part of the first OFDM symbol in a downlink subframe right after an uplink subframe where the UE performs uplink transmission.

· Clarify which part in CR phase

· For UE configured with 1 HARQ process, minimum timing relationships between channels in TDD NB-IoT are the same as FDD NB-IoT

Others
· The number of soft channel bits for Cat. NB1 and Cat. NB2 is the same as Rel-13/Rel-14 (e)NB-IoT FDD systems.

· The Rel-14 FDD interference randomization based on RE level rotation is applied to downlink channels for both anchor and non-anchor carrier in TDD NB-IoT.

In this document, TPs(Text Proposals), intended to incorporate specific statements and/or amendments on some clauses of TS 36.211[1] and 36.213[2] to correctly reflect the above agreements, from companies are summarized [3]-[6]. In addition, one proposal in another contribution, submitted into 6.1.5.3.1, is also included in this document because it has to do with the agreement made in the TDD Common agenda [6].
3. Suggested Proposals
Notice that the TPs are categorized into 6 groups, and the relevant agreements are copied accordingly for the background of each TP. In contrast to the ordinary ‘feature-lead summary’ during Rel.15 work, there are too few documents to see if each proposal can be supported by many companies based on the T-docs. Therefore, the proposals under ‘suggested proposals’ in each category are captures without much modification since most of them look straightforward to understand. Note that the TPs in Annexes can be agreed in principle but whether or not to polish or refine them is up to the corresponding specification editors’ choice.
Suggested proposals:

7) Frame structure

Choose one proposal between two below, and have it agreed.

Proposal: Update the section of 10.0.1.2 in TS36.211 to capture the agreement that DwPTS in special subframe configuration 0 and 5 is not used for NPDCCH and NPDSCH transmission for inband operation mode.

The relevant TP can be found in Annex A of R1-1808135 and also in Annex A-1

· Supporting companies : Huawei, HiSilicon

Comment from Huawei: NB-IoT does not support extended cyclic prefix
Proposal: Update the section of 10.0.1.2 in TS36.211 to capture the agreement that DwPTS in special subframe configuration 0 and 5 for normal CP is not used for NPDCCH and NPDSCH transmission for inband operation mode.

The relevant TP can be found in Annex A-2

· Supporting companies : Ericsson

Comment from Ericsson: TS 36.211 states “Only normal CP is supported for Narrowband IoT uplink in this release of the specification”. Because of the highlighted text, it would be safer for the future to clarify that the agreement reached in RAN1 #92 only applies to the left column in Table 4.2-1 of TS 36.211.
Background: 
1) According to the agreements below, DwPTS in special subframe configuration 0 and 5 is not used for NPDCCH or NPDSCH for in-band. But these are not captured in RAN1 specification.
	RAN1#92 agreements:

· For NPDSCH

· Transmission in DwPTS is supported for in-band when the number of OFDM symbols in DwPTS is greater than 3. 

RAN1#93 agreements:

· Confirm the working assumption at the 3GPP RAN1#92 meeting as 

    For NPDCCH:
· Transmission in DwPTS is supported for in-band when the number of OFDM symbols in DwPTS is greater than 3.


2) According to TS36.211, there are 3 OFDM symbols in DwPTS for special subframe configuration 0 and 5 or 0 and 4 for normal CP and extended CP, respectively.
8) NPDCCH monitoring for Single-HARQ UEs
Proposal: Update the section of 16.6 in TS36.213 to capture the agreement that UL/DL interlaced transmission and reception for single-HARQ capable UE is not supported.
The relevant TP can be found in Annex B of R1-1808135 and also in Annex B-1

· Supporting companies : Huawei, HiSilicon

The relevant TP can be found in Annex B-2

· Supporting companies : Ericsson

Background: 
1) According to the agreement below, a single-HARQ UE cannot monitor NPDCCH during NPUSCH format 1 transmission. But the specification is unclear about this for single-HARQ UEs since the Rel-13 text was written with a half-duplex assumption
	RAN1#93 agreements:

· Single-HARQ capable UE does not support UL/DL interlaced transmission and reception.


9) Interference randomization

There are two contributions dealing with the same issue but proposing slightly different TPs. As what they mean by their TPs look alike, either of them would be fine. As a feature-lead, however, I would love to suggest going for one of them just to allow for better readability.
Proposal: Update the sections of 10.2.3.4 and 10.2.5.5 in TS36.211 in order to implement interference randomization for NPDSCH and NPDCCH, respectively, in TDD without capabilities.
For NPDSCH, the relevant TP can be found in Section 2 of R1-1809016 and also in Annex C-2

For NPDCCH, the relevant TP can be found in Section 2 of R1-1809016 and also in Annex D-2

· Supporting companies : Qualcomm, [Huawei], [HiSilicon], [Ericsson]

Background: 
1) According to the agreement below, the RE-level non-linear data scrambling is used for all the downlink channels on both anchor and non-anchor carrier in TDD NB-IoT, which is different from FDD. However, the current specification for TDD NB-IoT assumes the support of the RE-level data scrambling is based on UE capability as following FDD. In such case, the RE-level data scrambling cannot be used for broadcast channels on the anchor carrier, which is not aligned with the agreement.

2) Therefore, we propose to have the mandatory support of the RE-level data scrambling for TDD NB-IoT.
	RAN1#93 agreements:

· The Rel-14 FDD interference randomization based on RE level rotation is applied to downlink channels for both anchor and non-anchor carrier in TDD NB-IoT.


10) Scheduling delay and NPDSCH allocation
Proposal: Update the section of 16.4.1 in TS36.213 in order to correctly reflect the agreement that valid special subframes which include DwPTS to which NPDSCH can be mapped are counted as a part of the downlink scheduling delay and make the legacy text for NPDSCH subframe allocation compliant with both FDD and TDD.
The relevant TP can be found in section 2.1 of R1-1808991 and also in Annex F
· Supporting companies : Ericsson
Background: 
1) The word “consecutive” has been crossed-out in order to make the legacy text compliant with both FDD and TDD.
2) The agreement below is missing in the specification, which has been included in this text proposal
	RAN1#93 agreements:

· For downlink scheduling delay, valid special subframes which include DwPTS to which NPDSCH can be mapped are counted as a part of the scheduling delay k0.


11) Guard time for UL/DL interlaced scheduling
There are two contributions dealing with the amount of guard time but specifying different values. As a feature lead, we propose to take one of them and have it agreed.

So, as a feature lead, I would love to suggest making an agreement on the proposal below.
Proposal: Update the section of 16.6 in TS36.213 in order to clarify a part of the first OFDM symbol in a downlink subframe UE is allowed to skip while minimizing the amount of guard time which UE needs to switch the direction of transceiver without much performance impact.
The relevant TP can be found in section 2.2 of R1-1808991 and also in Annex G-2

· Supporting companies : Ericsson
Proposal: Specify a part of the first OFDM symbol in a downlink subframe, immediately following an uplink transmission with 15-kHz subcarrier spacing, UE is allowed to skip as the first OFDM symbol. And add the section of 10.2.2.4 in TS36.211 for description of guard period for TDD accordingly.
The relevant TP can be found in section Annex E of R1-1808133 and also in Annex G-1
· Supporting companies : Huawei, HiSilicon
Background: 
1) [Background to Annex G-1] The minimum time for UL-to-DL switching on one NB-IoT carrier for TDD NB-IoT UEs are equal to 40us for both direction according to the observation from RAN4. The worst case in terms of time gap between UL transmission and DL reception is when TA(Timing Advance) value, NTA, is equal to zero, where the time gap will be 20usec which comes from NTA offset of 624Ts. Even if we can assume UL-to-DL switching time will be absorbed by the CP of the first OFDM symbol which is 5.2usec or so, UE may need another 14.8usec which corresponds almost to 22% of OFDM symbol duration. Therefore, a part of the first OFDM symbol, which UE can skip, needs to be specified as the first OFDM symbol immediately following an uplink subframe for 15-kHz subcarrier spacing in guard-band and standalone operation modes.
2) [Background to Annex G-2] In order to minimize the amount of guard time which UE needs to switch the direction of transceiver without the performance impact much, a part of the first OFDM symbol will be specified as CP of the first OFDM symbol in a subframe at most.
	RAN1#93 agreements:

· For UE configured with 2 HARQ processes the minimum gap between NPUSCH transmission and NPDCCH/NPDSCH reception is as follows:

· In the case of in-band operation mode, an explicit guard time is not defined

· For 15 kHz SCS, in the case of guard-band and standalone operation modes, UE is allowed to skip at least part of the first OFDM symbol in a downlink subframe right after an uplink subframe where the UE performs uplink transmission.

· Clarify which part in CR phase


12) PRACH power control
Though RAN1 have not made an agreement about RACH power control in TDD, it seems to be worth giving it a try based on the background below.
Proposal: In TDD, the same enhanced power control mechanism as the enhanced random access power control in FDD can be used.
· Supporting companies : Huawei, HiSilicon

If the proposal above is agreed, then the one below can be tried.

Proposal: Update the section of 16.2.1.1.1 in TS36.213 in order to define an enhanced random access power control mechanism in TDD to be the same as FDD.
The relevant TP can be found in Annex E of R1-1808135 and also in Annex E

· Supporting companies : Huawei, HiSilicon

Background: 
1) In RAN1#91, for FDD the enhanced random access power control was agreed to alleviate blocking interference issue at the eNB receiver. In TDD, the same enhanced power control mechanism can be used. Otherwise, the same blocking interference issue will happen. As with interference randomization, there is no need to support two types of RACH power control in TDD, as Rel-14 provides already the one that should be used.
4. Annexes

4.1. Annex A-1

<TP for TS.36.211>

---------------------------------------------Start of Text Proposal----------------------------------------

10.0.1.2
Frame structure type 2

Frame structure type 2 is applicable to TDD operation only.

The following restrictions apply: 







-
Uplink-downlink configuration 0 and 6 are not supported.







-
UpPTS is not used for NPUSCH or NPRACH.







-
DwPTS and UpPTS in special subframe configuration 10 is not used for transmissions.

-
On an NB-IoT carrier for which higher-layer parameter operationModeInfo indicates inband-SamePCI or inband-DifferentPCI, or higher-layer parameter inbandCarrierInfo is present, DwPTS in special subframe configuration 0 and 5 is not used for NPDCCH and NPDSCH transmission.

-------------------------------------------- End of Text Proposal ----------------------------------
4.2. Annex A-2
<TP for TS.36.211>

---------------------------------------------Start of Text Proposal----------------------------------------

10.0.1.2
Frame structure type 2

Frame structure type 2 is applicable to TDD operation only.

The following restrictions apply: 







-
Uplink-downlink configuration 0 and 6 are not supported.







-
UpPTS is not used for NPUSCH or NPRACH.







-
DwPTS and UpPTS in special subframe configuration 10 is not used for transmissions.

-
On an NB-IoT carrier for which higher-layer parameter operationModeInfo indicates inband-SamePCI or inband-DifferentPCI, or higher-layer parameter inbandCarrierInfo is present, or on an NB-IoT carrier for SystemInformationBlockType1-NB for which sib1-carrierInfo-NB indicates non-anchor and the value of the higher layer parameter sib-GuardbandInfo is set to ‘10’ or ‘11’, DwPTS in special subframe configuration 0 and 5 for normal cyclic prefix is not used for NPDCCH and NPDSCH transmission.

-------------------------------------------- End of Text Proposal ----------------------------------
4.3. Annex B-1

<TP for TS.36.213>

---------------------------------------------Start of Text Proposal----------------------------------------

16.6
Narrowband physical downlink control channel related procedures

< Unchanged parts are omitted >
For a NPDCCH UE-specific search space, if a NB-IoT UE is configured with higher layer parameter twoHARQ-ProcessesConfig 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,
-
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. 

-
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 ends in n+k, the UE is not required to monitor NPDCCH in any subframe starting from subframe n+1 to subframe n+k. 

< Unchanged parts are omitted >
-------------------------------------------- End of Text Proposal ----------------------------------
4.4. Annex B-2
<TP for TS.36.213>

---------------------------------------------Start of Text Proposal----------------------------------------

16.6
Narrowband physical downlink control channel related procedures

< Unchanged parts are omitted >
For a NPDCCH UE-specific search space, if a NB-IoT UE is configured with higher layer parameter twoHARQ-ProcessesConfig 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,
-
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. 

-
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. 

< Unchanged parts are omitted >
-------------------------------------------- End of Text Proposal ----------------------------------
4.5. Annex C-1
<TP for TS.36.211>

---------------------------------------------Start of Text Proposal----------------------------------------

10.2.3.4
Mapping to resource elements

< Unchanged parts are omitted >
For TDD, and for FDD for NPDSCH associated with C-RNTI when interferenceRandomisationConfig is configured, or NPDSCH associated with RA-RNTI, TC-RNTI or P-RNTI and transmitted in an NB-IoT carrier configured by SystemInformationBlockType22-NB, or NPDSCH associated with G-RNTI or SC-RNTI, define 
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< Unchanged parts are omitted >
-------------------------------------------- End of Text Proposal ----------------------------------
4.6. Annex C-2

<TP for TS.36.211>

---------------------------------------------Start of Text Proposal----------------------------------------

10.2.3.4
Mapping to resource elements

< Unchanged parts are omitted >
For frame structure type 1, for NPDSCH associated with C-RNTI when interferenceRandomisationConfig is configured, or NPDSCH associated with RA-RNTI, TC-RNTI or P-RNTI and transmitted in an NB-IoT carrier configured by SystemInformationBlockType22-NB, or NPDSCH associated with G-RNTI or SC-RNTI or for frame structure type 2, for NPDSCH not carrying the BCCH, define 
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as the block of complex-valued symbols mapped to slot number 
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< Unchanged parts are omitted >
-------------------------------------------- End of Text Proposal ----------------------------------
4.7. Annex D-1
<TP for TS.36.211>

---------------------------------------------Start of Text Proposal----------------------------------------

10.2.5.5
Mapping to resource elements

< Unchanged parts are omitted >
For TDD, and for FDD for NPDCCH associated with RA-RNTI, TC-RNTI or P-RNTI and transmitted in an NB-IoT carrier configured by SystemInformationBlockType22-NB, or NPDCCH associated with G-RNTI or SC-RNTI, or for NPDCCH associated with C-RNTI when interferenceRandomisationConfig is used according to [11], each complex-valued symbol 
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where the scrambling sequence 
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 is given by clause 7.2, and shall be initialized at the start of each subframe with 
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< Unchanged parts are omitted >
-------------------------------------------- End of Text Proposal ----------------------------------

4.8. Annex D-2

<TP for TS.36.211>

---------------------------------------------Start of Text Proposal----------------------------------------

10.2.5.5
Mapping to resource elements

< Unchanged parts are omitted >
For frame structure type 1, for NPDCCH associated with RA-RNTI, TC-RNTI or P-RNTI and transmitted in an NB-IoT carrier configured by SystemInformationBlockType22-NB, or NPDCCH associated with G-RNTI or SC-RNTI, or for NPDCCH associated with C-RNTI when interferenceRandomisationConfig is used according to [11], or for frame structure type 2, each complex-valued symbol 
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where the scrambling sequence 
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 is given by clause 7.2, and shall be initialized at the start of each subframe with 
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< Unchanged parts are omitted >
-------------------------------------------- End of Text Proposal ----------------------------------

4.9. Annex E

<TP for TS.36.213>

---------------------------------------------Start of Text Proposal----------------------------------------

16.2.1.1
Narrowband physical uplink shared channel
16.2.1.1.1
UE behaviour

The setting of the UE Transmit power for a Narrowband Physical Uplink Shared Channel (NPUSCH) transmission is defined as follows. For FDD, if the UE is capable of enhanced random access power control [12], and it is configured by higher layers, and for TDD,  enhanced random access power control shall be applied for a UE which started the random access procedure in the first or second configured NPRACH repetition level.

< Unchanged parts are omitted >
---------------------------------------------Start of Text Proposal----------------------------------------

4.10. Annex F

<TP for TS.36.213>

--------------------------------------------------------- Text start: TS 36.213 ----------------------------------------------------------

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 NB-IoT DL 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 NB-IoT DL subframe(s) excluding subframes used for SI messages where, n0<n1<…,nN-1 ,,
-
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is determined by the repetition number field in the corresponding DCI (see Subclause 16.4.1.3), and the value of 
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is determined by the resource assignment field in the corresponding DCI (see Subclause 16.4.1.3), and 
-
k0 is for FDD the number of NB-IoT DL subframe(s) and for TDD it also includes special subframe(s) to which NPDSCH is mapped, 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 (
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) 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 (
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) according to Table 16.4.1-1a, otherwise k0 is determined by the scheduling delay field (
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) according to Table 16.4.1-1. The value of 
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is according to Subclause 16.6 for the corresponding DCI format N1.

---------------------------------------------------------- Text end: TS 36.213 ---------------------------------------------------------

4.11. Annex G-1

<TP for TS.36.211>
---------------------------------------------Start of Text Proposal----------------------------------------

10.2.2.3
Guard period for half-duplex FDD operation

Only type-B half-duplex FDD operation is supported.

10.2.2.4
Guard period for TDD operation

For frame structure type 2, the GP field in special subframe serves as a guard period.

If a NB-IoT UE is configured with higher layer parameter twoHARQ-ProcessesConfig, the UE is allowed to not receive the first symbol of a downlink subframe immediately following an uplink subframe for 15-kHz subcarrier spacing on an NB-IoT carrier for which higher-layer parameter operationModeInfo indicates guardband or standalone, or higher-layer parameter inbandCarrierInfo is not present.
---------------------------------------------End of Text Proposal----------------------------------------

4.12. Annex G-2
<TP for TS.36.213>

---------------------------------------------------------- Text Start: TS 36.213 --------------------------------------------------------

16.6
Narrowband physical downlink control channel related procedures

---------------------------------------------------------- Text Omitted: TS 36.213 ----------------------------------------------------

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 required to receive DL transmissions in the first 160Ts in subframe n+1, if subframe n+1 is a DL subframe in a TDD carrier with operationModeInfo indicating guardband or standalone, or if subframe n+1 is a DL subframe in a TDD carrier for which DL-CarrierConfigCommon-NB is present and no inbandCarrierInfo is present.
-
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;
---------------------------------------------------------- Text End: TS 36.213 ---------------------------------------------------------

4.13. Annex G-3

<TP for TS.36.211>
---------------------------------------------Start of Text Proposal----------------------------------------

10.2.2.3
Guard period for half-duplex FDD operation

Only type-B half-duplex FDD operation is supported.

10.2.2.4
Guard period for TDD operation

For frame structure type 2, if a NB-IoT UE is configured with higher layer parameter twoHARQ-ProcessesConfig, a guard period is created by the UE by
- not receiving the first part of the first OFDM symbol of a downlink subframe immediately following an uplink subframe from the same UE for 15-kHz subcarrier spacing on an NB-IoT carrier for which higher-layer parameter operationModeInfo indicates guardband or standalone, or higher-layer parameter inbandCarrierInfo is not present.
---------------------------------------------End of Text Proposal----------------------------------------
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