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· Introduction

In RAN #77 meeting, revised WID RP-172063 on Further NB-IoT enhancements was adopted [1].

One of the objectives is to support for TDD.

Support for TDD [RAN1, RAN2, RAN4]
Specify TDD support for in-band, guard-band, and standalone operation modes of NB-IoT. The design shall assume no UL compensation gaps are needed by UE, and strive towards a common design among the deployment modes. 

In RAN #90, #90bis and #91 meetings, the following agreements and working assumptions on support for TDD were achieved for downlink aspects [2], [3], [4].
· For NPSS, NSSS and NPBCH transmission in TDD:

· NPSS is transmitted on subframe #5 in every radio frame

· NSSS is transmitted on subframe #0 in every even-numbered radio frame

· NPBCH is in subframe 9 in every radio frame on the same carrier as NPSS/NSSS.

· NPSS uses the lower 11 subcarriers in one subframe and the same cover code for TDD as FDD.

· The NPSS and NSSS sequences for TDD are the same as FDD.

· TDD and FDD NB-IoT are distinguished by the relative location of NPSS and NSSS.

· Other SIBs than  SIB1-NB can be transmitted on non-anchor carrier

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

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

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

· MIB-NB is transmitted on the same NB-IoT carrier as NPSS/NSSS.

· The single NB-IoT carrier for all the other SIBs than SIB1-NB, when not the anchor carrier, is:

· In a PRB indicated by SIB1-NB with exact signaling design left to RAN2 including whether to signal anything in case these other SIBs are on the anchor carrier

· It is supported that SIB1-NB is transmitted only on the anchor carrier

· In at least subframe #0 in odd frames

· It is supported that SIB1-NB can be transmitted on non-anchor carrier, FFS details

· It is necessary to consider SFN wraparound as part of FFS

· Periodicity of SIB1-NB in TDD is the same as FDD (i.e. 2560ms)

· One transport block of SIB1-NB is transmitted over 8 SIB1-NB subframes (i.e. same as FDD)

· It is not supported that SIB1-NB is transmitted on both anchor and non-anchor carrier.

· At least for 16 repetitions for SIB1-NB transmission,

· Whether SIB1-NB transmitted on anchor carrier or non-anchor one is indicated by MIB-NB.

· When SIB1-NB is transmitted on non-anchor carrier, at least subframe #0 is used.

· FFS: SIB1-NB can be transmitted on anchor carrier other than subframe #0

· FFS: The frequency position of non-anchor carrier is indicated by [0, 1, or 2] bits in MIB-NB for in-band scenario.

· FFS: case for guard-band and stand-alone scenarios

· FFS: Cases for 4 and 8 repetitions

· The radio frame is determined by table-1
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In RAN #92 meeting, the following agreements were achieved for downlink aspects [5].
· On an anchor carrier with 16 SIB1-NB repetitions, SIB1-NB can be transmitted on either of subframe #0 or subframe #4. FFS how the subframe is known to UE.

· For starting radio frame number for 16 SIB1-NB repetitions, support the following

· When SF#0 is used for 16 SIB1-NB repetitions on anchor carrier, 

	Number of NPDSCH repetitions
	PCID
	Starting radio frame number for NB-SIB1 repetitions

	16
	All PCIDS
	SFN mod 256 = 1


· When SF#4 is used for 16 SIB1-NB repetitions on anchor carrier, 

	Number of NPDSCH repetitions
	PCID
	Starting radio frame number for NB-SIB1 repetitions

	16
	PCID mod 2 = 0
	SFN mod 256 = 0

	
	PCID mod 2 = 1
	SFN mod 256 = 1


· Working assumptions: For 8 repetitions for SIB1-NB transmission, SIB1-NB can be transmitted on non-anchor carrier.

· The following pairings of anchor and non-anchor SIB1-NB transmissions are supported:

· In-band anchor + in-band non-anchor

· Guard-band anchor + guard-band non-anchor, 

· FFS which guard-band combinations the signaling will permit

· Guard-band anchor + in-band non-anchor, at least for differentPCI (FFS for samePCI)

· Standalone anchor + standalone non-anchor

· Agreement for NPDSCH, and working assumption for NPDCCH:


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

· FFS if all DwPTS configurations are supported for NPDCCH

· Transmission in DwPTS is supported for guard-band and standalone for all DwPTS configurations. 

· FFS if all numbers of repetitions of NPDCCH are supported

· FFS if all aggregation levels of NPDCCH are supported

· FFS on NRS mapping

In this document, the remaining issues are summarized. Specifically, key views from submitted tdocs for these issues, together with recommended proposals, are provided.
· Issues and Proposals

.1 SIB1-NB transmission for TDD
.1.1  On an anchor carrier with 16 SIB1-NB repetitions, how to indicate SIB1-NB transmitted on subframe #0 or subframe #4

Proposal 1: SchedulingInfoSIB1 and TBS joint coding to indicate, as in the table below. ---- ZTE, Sanechips [3],

	Value of schedulingInfoSIB1
	TBS for SIB1-NB
	Number of SIB1-NB repetitions 

and subframe location

	0
	208
	4

	1
	208
	8

	2
	208
	16, subframe #0

	3
	208
	16, subframe #4

	4
	328
	4

	5
	328
	8

	6
	328
	16, subframe #0

	7
	328
	16, subframe #4

	8
	440
	4

	9
	440
	8

	10
	440
	16, subframe #0

	11
	440
	16, subframe #4

	12
	680
	4

	13
	680
	8

	14
	680
	16, subframe #0

	15
	680
	16, subframe #4


Proposal 2: The 4 reserved states of the table 16.4.1.3-3 are used to indicate the usage of subframe #4 for 16 repetition transmission. ---- Qualcomm [7]
Proposal 3: For SIB1-NB with 16 repetitions on anchor carrier, subframe index for SIB1-NB transmission is indicated in MIB with 1 bit. ----Samsung [4]

Proposal 4:----Nokia [6]
 Indication in MIB-NB could be introduced to identify the subframe location of SIB1-NB. Two options can be considered.

•
Option 1. Reinterpretation of the 4-bits SIB1-NB scheduling and size field in MIB-NB.

•
Option 2. Exploiting the sparse bits in MIB-NB.

Proposal 5: ----Huawei [1]
The subframe of 16 SIB1-NB repetitions on anchor carrier is indicated by schedulingInfoSIB1 index, i.e. 2, 5, 8, 11 indicate subframe #0 and 12 ~ 15 indicates subframe #4. The TBS for NPDSCH carrying SIB1-NB is changed to:
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	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15

	TBS
	208
	208
	208
	328
	328
	328
	440
	440
	440
	680
	680
	680
	reserved 208
	reserved 328
	reserved 440
	reserved 680


Proposal 6:   For SIB1-NB transmission on anchor carrier, the detail transmission subframe# of subframe #0 or subframe #4 is indicated in MIB ---- Lenovo [8]

Proposal 7:   ----Ericsson [2]
	Value of schedulingInfoSIB1
	Number of NPDSCH repetitions and subframe

	0
	4

	1
	8

	2
	16, subframe #0, both for anchor and non-anchor

	12
	16, subframe #4 if anchor, 

subframe #0 and #5 if non-anchor

	3
	4

	4
	8

	5
	16, subframe #0, both for anchor and non-anchor

	13
	16, subframe #4 if anchor, 

subframe #0 and #5 if non-anchor

	6
	4

	7
	8

	8
	16, subframe #0, both for anchor and non-anchor

	14
	16, subframe #4 if anchor, 

subframe #0 and #5 if non-anchor

	9
	4

	10
	8

	11
	16, subframe #0, both for anchor and non-anchor

	15
	16, subframe #4 if anchor, 

subframe #0 and #5 if non-anchor


Proposal 8: ----LG[5]
Two spare bits in MIB-NB can be used to inform of the subframe index and/or the frequency position of carrier used for SIB1-NB transmissions.

· One bit informs of whether or not SIB1-NB is transmitted upon a non-anchor carrier

· If SIB1-NB is transmitted upon an anchor-carrier, the other bit informs of whether SIB1-NB is transmitted in subframe #0 or #4

· If SIB1-NB is transmitted upon a non-anchor carrier, the other bit informs of the relative carrier frequency position used for SIB1-NB transmissions from the anchor-carrier

-The relative carrier frequency position used for SIB1-NB transmissions can be interpreted in different ways depending on the anchor-carrier’s or the corresponding non-anchor carrier’s operation mode

Observation

Option 1: Use extra bit  to indicate (Samsung, LG, Nokia)

Option 2: Use 4 reserved states and extend the table (ZTE,Qualcomm ,HW, Lenovo ,Ericsson,Nokia )

Recommended Proposal:  

For SIB1-NB transmission in TDD on an anchor carrier with 16 repetitions, the subframe index and TBS are indicated by schedulingInfoSIB1 as follows:
	Value of schedulingInfoSIB1
	Number of NPDSCH repetitions
	Subframe
	TBS

	0
	4
	
	

	1
	8
	
	

	2
	16
	0
	208

	3
	4
	
	

	4
	8
	
	

	5
	16
	0
	328

	6
	4
	
	

	7
	8
	
	

	8
	16
	0
	440

	9
	4
	
	

	10
	8
	
	

	11
	16
	0
	680

	12
	16
	4
	208

	13
	16
	4
	328

	14
	16
	4
	440

	15
	16
	4
	680


.1.2  Starting radio frame for SIB-NB on non-anchor carrier 

Proposal 1:    ----Huawei [1]

	Number of NPDSCH repetitions
	PCID
	Starting radio frame number for NB-SIB1 repetitions (nf mod 256)

	8
	PCID mod 2 = 0
	0

	
	PCID mod 2 = 1
	16

	16
	PCID mod 2 = 0
	0

	
	PCID mod 2 = 1
	1


Proposal 2: ----ZTE [3]

	Number of SIB1-NB  repetitions
	PCID
	Starting radio frame number for SIB1-NB repetitions (nf mod 256)

	8
	PCID mod 2 = 0
	  1

	
	PCID mod 2 = 1
	  17

	16 
	PCID mod 2 = 0
	  0

	
	PCID mod 2 = 1
	1


Recommended Proposal:  

For 16 and 8 repetitions of SIB1-NB on a non-anchor carrier, the starting radio frame is as follows:
	Number of SIB1-NB  repetitions
	PCID
	Starting radio frame number for SIB1-NB repetitions (nf mod 256)

	16 
	PCID mod 2 = 0
	  0

	
	PCID mod 2 = 1
	1

	8
	PCID mod 2 = 0
	0

	
	PCID mod 2 = 1
	16


.1.3 SIB1-NB transmission on non-anchor carrier

Proposal 1:  ----Ericsson [2]

When SIB1-NB is transmitted only on a non-anchor carrier, SIB1-NB subframe can be either subframe #0, or both subframe #0 and subframe #5 in odd frames.    When SIB1-NB is transmitted on a non-anchor carrier, both 8 and 16 repetitions should be supported. 

	Value of schedulingInfoSIB1
	Number of NPDSCH repetitions and subframe

	0
	4

	1
	8

	2
	16, subframe #0, both for anchor and non-anchor

	12
	16, subframe #4 if anchor, 

subframe #0 and #5 if non-anchor

	3
	4

	4
	8

	5
	16, subframe #0, both for anchor and non-anchor

	13
	16, subframe #4 if anchor, 

subframe #0 and #5 if non-anchor

	6
	4

	7
	8

	8
	16, subframe #0, both for anchor and non-anchor

	14
	16, subframe #4 if anchor, 

subframe #0 and #5 if non-anchor

	9
	4

	10
	8

	11
	16, subframe #0, both for anchor and non-anchor

	15
	16, subframe #4 if anchor, 

subframe #0 and #5 if non-anchor


Proposal 2: ---- ZTE, Sanechips [3],

SIB1-NB can be transmitted on either subframe #0 or subframe #5. Use schedulingInfoSIB1 and TBS joint coding to indicate. Table below is used 

	Value of schedulingInfoSIB1
	TBS for NPDSCH
	Number of NPDSCH repetitions 

and subframe

	0
	208
	8, subframe #0

	1
	208
	8, subframe #5

	2
	208
	16, subframe #0

	3
	208
	16, subframe #5

	4
	328
	8, subframe #0

	5
	328
	8, subframe #5

	6
	328
	16, subframe #0

	7
	328
	16, subframe #5

	8
	440
	8, subframe #0

	9
	440
	8, subframe #5

	10
	440
	16, subframe #0

	11
	440
	16, subframe #5

	12
	680
	8, subframe #0

	13
	680
	8, subframe #5

	14
	680
	16, subframe #0

	15
	680
	16, subframe #5


Proposal 3: Subframe #0 is used. The radio frame is determined based on cell ID by reusing the same scheduling information table of FDD. ----Qualcomm [7]

Proposal 4 : SIB1-NB transmission on a non-anchor carrier is not supported for 4 repetitions in TDD NB-IoT.
Proposal 5:
For 16 repetitions, subframes #0 and #9 are used for in-band and guard-band, and subframe #0 is used for standalone. For 8 repetitions, subframe #0 is used for in-band, guard-band and standalone ----Huawei [1]

Proposal 6:
 When SIB1-NB is transmitted upon a non-anchor carrier, the subframe indices (or index) used for SIB1-NB transmissions are defined independently of any parameters and not configurable. ---- LG[5]

Proposal 7: SIB1-NB transmission in anchor carrier or non-anchor carriers is indicated by MIB for all repetitions number.  

Proposal 8: The repetition number of the SIB1-NB on the non-anchor carrier will be increased accordingly.

 ----Lenovo[8]

Observation:

Option 1: signaling indication for non-anchor carrier  (Ericsson ,ZTE)

Option 2: fixed subframe in specs ( Qualcomm ,LG)

Option 3: based on operationModeInfo (HW)

Recommended Proposal: 

FFS
· SIB1-NB transmission on a non-anchor carrier in all operation modes is in subframe #0 and #5
· Check the transmission details within this week (ZTE)
Recommended Proposal: 

Choose between the following two alternatives
ALT1: One transport block of SIB1-NB is transmitted over 16 SIB1-NB subframes if SIB1-NB is transmitted on non-anchor carrier

ALT2: One transport block of SIB1-NB is transmitted over 8 SIB1-NB subframes if SIB1-NB is transmitted on non-anchor carrier

How to determine frequency location of non-anchor for SIB1-NB transmission for any supported combination of operation modes
· Combination #1: In-band anchor + in-band non-anchor

Proposal 1: Two PRBs adjacent to anchor PRB are the candidate frequency locations of non-anchor for SIB1-NB transmission. ---- ZTE, Sanechips [3]

Proposal 2: at least one or two of spare bits in MIB-NB are needed to indicate the frequency location of non-anchor carrier.  ---- Nokia [6]

Proposal 3: For in-band mode, the 1-bit in SIB1-NB is used to indicates the previous (i.e., +180KHz offset) or the next carrier (i.e., -180KHz offset) to the anchor carrier. ---- Qualcomm[7]

Proposal 4: For in-band mode, two predefined non-anchor carrier positions, i.e., one at lower frequency and one at higher frequency, are required with respects to anchor carrier for SIB1-NB transmission in TDD NB-IoT  to do not break the RBG in legacy LTE.. ---- Ericsson[2]

Proposal 5: ----Huawei[1]
For in-band anchors, the frequency position of SIB1-NB non-anchor carrier is indicated by 0 bit in MIB-NB, i.e. a SIB1-NB non-anchor carrier is in the higher or lower PRB relative to the anchor carrier, indicated respectively by schedulingInfoSIB1 index: 

· For 16 repetitions, 2, 5, 8, 11 indicate lower PRB and 12, 13, 14, 15 indicate higher PRB

· For 8 repetitions, 1, 4, 7, 10 indicate lower PRB and 0, 3, 6, 9 indicate higher PRB.

Proposal 6: For in-band and standalone mode, the frequency position of SIB1-NB transmission on non-anchor carrier is pre-defined (i.e., 0 bit ). The offset between center frequencies of anchor carrier and adjacent carrier is either [image: image3.png]


180kHz or [image: image4.png]


200kHz for in-band operation and standalone operation, respectively. --- Samsung[4]

 Proposal 7: ----LG[5]
Two spare bits in MIB-NB can be used to inform of the subframe index and/or the frequency position of carrier used for SIB1-NB transmissions.

· One bit informs of whether or not SIB1-NB is transmitted upon a non-anchor carrier

· If SIB1-NB is transmitted upon an anchor-carrier, the other bit informs of whether SIB1-NB is transmitted in subframe #0 or #4

· If SIB1-NB is transmitted upon a non-anchor carrier, the other bit informs of the relative carrier frequency position used for SIB1-NB transmissions from the anchor-carrier

-The relative carrier frequency position used for SIB1-NB transmissions can be interpreted in different ways depending on the anchor-carrier’s or the corresponding non-anchor carrier’s operation mode

Observation

Two positions (one at lower frequency and one at higher frequency) are supported by all;  5 companies support 1 bit indication ; 2 companies support predefined. 
Recommended proposal:

For non-anchor carrier transmission of SIB1-NB

· MIB-NB has 3 bits to indicate the  number of repetitions/TBS

· MIB-NB has 1 bit to indicate the frequency domain location of SIB1-NB non-anchor carrier

· `For In-band anchor + in-band non-anchor, either the adjacent lower PRB relative to anchor PRB, or  the adjacent higher PRB relative to anchor PRB
· FFS guard-band combinations
· For standalone+standalone, to indicate one of the 2 adjacent carriers relative to anchor carrier. FFS signaling of frequency offset of the carrier.
· Combination#2: Guard-band anchor + guard-band non-anchor

Proposal-1: non-anchor PRB for SIB1-NB transmission is placed in the opposite guard-band. ---- ZTE,Sanechips [2]

Proposal 2: For guard-band anchor + guard-band/ in-band non-anchor, at least two of spare bits in MIB-NB are needed to indicate the frequency location of non-anchor carrier.  ---- Nokia [6]

Proposal 3: For guardband, the 1-bit indicates the non-anchor carrier on the guardband or inbband with the relative offset to the anchor carrier determined by the raster offset of the anchor carrier. ----Qualcomm[7]

Proposal 3:   When SIB1-NB is transmitted on a non-anchor carrier, from RAN1 perspective, it is possible and beneficial to support SIB-NB non-anchor carrier to be transmitted on the guard-band, if the anchor carrier is transmitted in the guard-band  . ----Ericsson[2]

Proposal 6: For guard-band anchors, whether the SIB1-NB non-anchor carrier is located at a higher or lower frequency relative to anchor PRB is indicated in the same was as for in-band, i.e. by schedulingInfoSIB1. 

Proposal 7: 
For guard-band anchors, the spare bits in guardband-NB indicate the following:

· The operation mode of SIB1-NB non-anchor carrier

· The LTE CRS ports in case SIB1-NB non-anchor carrier is inband (including differentPCI and samePCI). The cell-specific shift for CRS is given by NB-IoT PCID mod 6

· The gap between the edge of LTE transmission bandwidth and guard-band anchors in case SIB1-NB non-anchor carrier is inband (including differentPCI and samePCI)

----Huawei[1]
Proposal 8: --- Samsung[4]

For guard-band operation mode, the carrier for the SIB1-NB transmission is indication by

· 2 bits in MIB-NB for the carrier of SIB1-NB on {anchor carrier, left adjacent carrier to anchor carrier, right adjacent carrier to anchor carrier};

· 1 bit in MIB-NB for a frequency offset of 0kHz or 45kHz on the configured adjacent carrier;

· 1 bit in MIB-NB for the operation mode on non-anchor carrier, in-band or not in-band. 

Proposal 9:  ----LG[5]

When SIB1-NB is transmitted upon a non-anchor carrier and an anchor-carrier is guard-band operation mode, 3 spare bits in guardband-r13 of MIB-NB can be used as follows:

· One bit is used to specify the LTE bandwidth between 5 and 15MHz or between 10 and 20MHz

· Two bits are used to specify the one of the following 4 pairings of anchor and non-anchor SIB1-NB transmissions

-SIB1-NB is transmitted in the same guard-band side as the anchor-carrier

-SIB1-NB is transmitted in the opposite guar-band side as the anchor-carrier

-SIB1-NB is transmitted in in-band with a different PCI mode

-SIB1-NB is transmitted in in-band with a same PCI mode

Proposal 10: For guardband and standalone in non-anchor carriers, the detail absolute frequency offset of non-anchor carrier to anchor carrier is indicated by extra-spare bits in MIB.----lenovo[8]

Observation
Option 1： the opposite guard-band. （ZTE,Ericsson）

Option 2：a higher or lower frequency relative to anchor PRB.（HW,Samsung）

Option 3:  the same guard-band side as the anchor-carrier (Qualcomm)

Option 4：the same guard-band side as the anchor-carrier or the opposite guar-band side as the anchor-carrier.(LG)

Option 5: One indicates whether the non-anchor carrier is located at higher or lower frequency band relative to the anchor carrier, another one indicates two predefined frequency spacing between anchor and non-anchor carrier. (Nokia)
Option 6：X frequency higher than anchor carrier or X frequency lower than anchor carrier. X is absolute frequency offset to anchor carriers indicated by 3 spare bit of Guardband-NB-r13 in MIB, and X is possibly related to the bandwidth of the LTE carrier. (lenovo)

Recommended proposal:

FFS
· Combination #3: Guard-band anchor + in-band non-anchor

Proposal 1: For the combination of guard-band anchor and in-band non-anchor, non-anchor PRB for SIB1-NB transmission is the in-band PRB close to guard-band and placed in the edge of LTE bandwidth.

- There is no need to add explicit information in MIB-NB to determine the frequency location of in-band non-anchor PRB for SIB1-NB transmission.

Proposal 2: For guard-band anchor, the operation mode of in-band non-anchor carrier for SIB1-NB transmission can be samePCI mode.
Proposal 3: For guard-band anchor and non-anchor SIB1-NB transmission case, 

· Additional 2 bit information is needed to further indicate the operation mode of non-anchor (guard-band, inband-SamePCI or inband-DifferentPCI) 

· For guard-band non-anchor, to determine the frequency location of non-anchor PRB, additional 1 bit information (carrierLocationSIB1) is needed to further indicate the specific LTE system bandwidth. 

· For inband-SamePCI non-anchor, to determine the CRS sequence, additional 1 bit information (additional-CRS-SequenceInfo) is needed to further indicate the specific LTE system bandwidth.

· For inband-DifferentPCI non-anchor, additional 1 bit information (eutra-NumCRS-Ports) is needed to further indicate the number of CRS ports.
---- ZTE, Sanechips[3]

Proposal 4:   In the guardband operation, the SIB1-NB transmitted on an inband non-anchor carrier should be supported. ---- Ericsson [2]

Proposal 5: at least one or two of spare bits in MIB-NB are needed to indicate the frequency location of non-anchor carrier.  ---- Nokia [6]

Proposal 6: For guardband and standalone in non-anchor carriers, the detailed absolute frequency offset of non-anchor carrier to anchor carrier is indicated by extra-spare bits in MIB.
Proposal 7:  The carrier pairing of guard-band in anchor carrier and inband for non-anchor carrier should be supported for both samePCI and differentPCI of LTE and NBIoT.  

Proposal 8: SIB1-NB is transmitted in anchor or non-anchor carriers with at least additional 2-bit indication for all operation mode.----lenovo[8]

---- Lenovo [8]

Proposal 9: ----Huawei[1]
For guard-band anchors, the spare bits in guardband-NB indicate the following:

· The operation mode of SIB1-NB non-anchor carrier

· The LTE CRS ports in case SIB1-NB non-anchor carrier is inband (including differentPCI and samePCI). The cell-specific shift for CRS is given by NB-IoT PCID mod 6

· The gap between the edge of LTE transmission bandwidth and guard-band anchors in case SIB1-NB non-anchor carrier is inband (including differentPCI and samePCI)

Proposal 10: When an anchor-carrier is guard-band operation mode, SIB1-NB can be transmitted upon a non-anchor carrier in in-band with same PCI mode.

· The number of NRS antenna ports used for SIB1-NB transmission is the same as that of the anchor-carrier

Proposal 11: When SIB1-NB is transmitted upon a non-anchor carrier and an anchor-carrier is guard-band operation mode, 3 spare bits in guardband-r13 of MIB-NB can be used as follows.

· One bit is used to specify the LTE bandwidth between 5 and 15MHz or between 10 and 20MHz

· Two bits are used to specify the one of the following 4 pairings of anchor and non-anchor SIB1-NB transmissions

· SIB1-NB is transmitted in the same guard-band side as the anchor-carrier

· SIB1-NB is transmitted in the opposite guar-band side as the anchor-carrier

· SIB1-NB is transmitted in in-band with a different PCI mode

· SIB1-NB is transmitted in in-band with a same PCI mode

Proposal 12: Two spare bits in MIB-NB can be used to inform of the subframe index and/or the frequency position of carrier used for SIB1-NB transmissions.

· One bit informs of whether or not SIB1-NB is transmitted upon a non-anchor carrier

· If SIB1-NB is transmitted upon an anchor-carrier, the other bit informs of whether SIB1-NB is transmitted in subframe #0 or #4

· If SIB1-NB is transmitted upon a non-anchor carrier, the other bit informs of the relative carrier frequency position used for SIB1-NB transmissions from the anchor-carrier

· The relative carrier frequency position used for SIB1-NB transmissions can be interpreted in different ways depending on the anchor-carrier’s or the corresponding non-anchor carrier’s operation mode

----LG[5]
Proposal 13: For guardband, the 1-bit indicates the non-anchor carrier on the guardband or inbband with the relative offset to the anchor carrier determined by the raster offset of the anchor carrier. ----Qualcomm[7]

Proposal 14: --- Samsung[4]

For guard-band operation mode, the carrier for the SIB1-NB transmission is indication by

· 2 bits in MIB-NB for the carrier of SIB1-NB on {anchor carrier, left adjacent carrier to anchor carrier, right adjacent carrier to anchor carrier};

· 1 bit in MIB-NB for a frequency offset of 0kHz or 45kHz on the configured adjacent carrier;

· 1 bit in MIB-NB for the operation mode on non-anchor carrier, in-band or not in-band. 

Observation
Option 1: the closest PRB at the LTE band edge. (ZTE,Ericsson,Qualcomm,HW,LG,Samsung)

Option 2: One indicates whether the non-anchor carrier is located at higher or lower frequency band relative to the anchor carrier, another one indicates two predefined frequency spacing between anchor and non-anchor carrier. (Nokia)
Option 3：X frequency higher than anchor carrier or X frequency lower than anchor carrier. X is absolute frequency offset to anchor carriers indicated by 3 spare bit of Guardband-NB-r13 in MIB, and X is possibly related to the bandwidth of the LTE carrier. (lenovo)

Recommended proposal:

 For guard-band anchor, in-band non-anchor for SIB1-NB transmission can be samePCI mode.

For the combination of guard-band anchor and in-band non-anchor, non-anchor PRB for SIB1-NB transmission is the in-band PRB close to guard-band and placed in the edge of LTE bandwidth
· Combination #4: Standalone anchor + Standalone non-anchor

Proposal 1: The 2 adjacent carriers relative to anchor carrier are the candidates of non-anchor carrier for SIB1-NB transmission. Use 1 bit to indicate whether the non-anchor carrier is higher or lower adjacent carrier relative to anchor carrier. ---- ZTE, Sanechips[3]

Proposal 2:  In stand-alone operation mode, when SIB1-NB is transmitted on a non-anchor carrier, from RAN1 perspective, it is possible and beneficial to support SIB1-NB to be transmitted non-anchor carrier. The relative frequency offset for the non-anchor carrier to the anchor carrier can be given, e.g., in number of 15 kHz subcarriers, 180 kHz/200kHz PRBs.  . ---- Ericsson[3]

Proposal 3: For in-band and standalone mode, the 1-bit in SIB1-NB is used to indicates the previous (i.e., +180KHz offset) or the next carrier (i.e., -180KHz offset) to the anchor carrier. ---- Qualcomm[7]
Proposal 4: For standalone anchors, a SIB1-NB non-anchor is in the higher or lower PRB relative to the anchor carrier is indicated by schedulingInfoSIB1 i.e. the same way as in-band. ----Huawei[1]

Proposal 5: For in-band and standalone mode, the frequency position of SIB1-NB transmission on non-anchor carrier is pre-defined (i.e., 0 bit ). The offset between center frequencies of anchor carrier and adjacent carrier is either [image: image5.png]


180kHz or [image: image6.png]


200kHz for in-band operation and standalone operation, respectively. 

 Proposal 6: Send an LS to RAN4 to ask the offset of adjacent carriers for standalone operation in TDD

--- Samsung[4]

 Recommended proposal:

 1 bit to indicate one of the 2 adjacent carriers relative to anchor carrier are the candidates of non-anchor carrier for SIB1-NB transmission. 
.1.1 Content design for MIB-NB TDD

Proposal 1:  ---- ZTE [3]

Besides the MIB-NB contents in FDD NB-IoT, the following contents should be considered for MIB-NB in TDD NB-IoT:

· carrierInfoSIB1 (anchor or non-anchor, 1 bit): For SIB1-NB transmission, whether SIB1-NB transmission is on anchor or non-anchor carrier  ---- Also supported Qualcomm [7]

· carriermodeSIB1 (1 bit): If anchor carrier is guard-band mode and SIB1-NB transmission is on non-anchor carrier, one bit information is needed to indicate the operation mode of non-anchor for SIB1-NB transmission.

· carrierLocationSIB1(1 bit): 

· If anchor carrier is in-band/standalone mode and SIB1-NB transmission is on non-anchor carrier, one bit is needed in MIB-NB to determine the carrier for SIB1-NB transmission.

· If anchor carrier is guard-band mode and SIB1-NB is on guard-band non-anchor carrier, one bit is needed in MIB-NB to tell the specific LTE system bandwidth information for determining the carrier location of SIB1-NB transmission

· additional-CRS-SequenceInfo (1 bit): if anchor carrier is guard-band and SIB1-NB transmission is on inband-SamePCI non-anchor, one bit is needed in MIB-NB to tell the specific LTE system bandwidth information for CRS sequence determination.

	systemFrameNumber-MSB (4 bits)

	hyperSFN-LSB (2 bits)

	systemInfoValueTag (5 bits)

	ab-Enabled (1 bit)

	carrierInfoSIB1 (anchor or non-anchor, 1 bit)

	schedulingInfoSIB1 (4 bits)

	operationModeInfo (2 bits)

	SIB1-NB is transmitted in anchor
	SIB1-NB is transmitted in non-anchor

	operationModeInfo
	operationModeInfo

	inband-SamePCI
	inband-DifferentPCI
	guard-band
	stand alone
	inband-SamePCI
	inband-DifferentPCI
	guard- band
	stand alone

	eutra-CRS-SequenceInfo (5 bits)
	raster Offset (2 bits)
	rasterOffset (2 bits)
	spare 

(6 bits)
	eutra-CRS-SequenceInfo (5 bits)
	rasterOffset (2 bits)
	rasterOffset (2 bits)
	carrierLocationSIB1

 (1 bit)

	
	
	
	
	
	
	
	spare (5 bits)

	
	eutra-NumCRS-Ports (1 bit)
	spare

(4 bits)
	
	
	eutra-NumCRS-Ports (1 bit)
	carrierModeSIB1 

(2 bit)
	

	
	spare (3 bits)
	
	
	
	carrierLocationSIB1

 (1 bit)
	
	

	
	
	
	
	
	Spare (2 bits)
	Guard-band
	inband-SamePCI
	inband-DifferentPCI
	

	
	
	
	
	
	
	carrierLocationSIB1 (1 bit)
	additional-CRS-SequenceInfo (1 bit)
	eutra-NumCRS-Ports (1 bit)
	

	spare (1 bits)
	
	
	
	carrierLocationSIB1 (1 bit)
	
	spare 

( 1 bits)
	

	spare (9 bits)


.1.2  Others

Proposal 1: Send LS to RAN2 to consult the feasibility of reducing the size of SIB1-NB. ---- Ericsson [2]
Proposal 2: For other SIBs transmission on a non-anchor carrier, the valid subframe on anchor is valid on other SIBs non-anchor carrier. The subframes corresponding to NPSS/NSSS/NPBCH/SIB1-NB on anchor are considered valid on other SIBs non-anchor. ---- Huawei[1]
Proposal 3:Whether additional mappings of NPSS/NSSS/NPBCH/SIB1-NB are needed for standalone operation mode is FFS.----Nokia[6]

Proposal 4:----LG[5]

 When SIB1-NB is transmitted upon a non-anchor carrier, downlinkBitmap and nrs-CRS-PowerOffset in SIB1-NB can be interpreted as follows depending on the pairing of anchor and non-anchor SIB1-NB transmissions:

When the non-anchor carrier used to transmit SIB1-NB is guard-band or standalone operation mode, downlinkBitmap is applied to both carriers

When the non-anchor carrier used to transmit SIB1-NB is in-band operation mode,

-if the anchor-carrier is in-band operation mode,

· downlinkBitmap is applied to both carriers

· nrs-CRS-PowerOffset is applied to the anchor-carrier and FFS on how to inform of NRS power offset between NRS and E-UTRA CRS upon the non-anchor carrier

-if the anchor-carrier is guard-band operation mode,

· nrs-CRS-PowerOffset is applied to the corresponding non-anchor carrier

· downlinkBitmap is applied to the anchor-carrier and FFS on how to inform of NB-IoT subframe(s) upon the non-anchor carrier

 Proposal 5:SI message except SIB1-NB can be transmitted on anchor carrier or non-anchor carrier by scheduling information in SIB1-NB.----lenovo[8]

.2 NRS mapping for TDD
.2.1 NRS  for normal subframes
Proposal-1: The same as FDD. ---- Huawei, HiSilicon [1], ZTE,Sanechips [3]

Recommended proposal: 

NRS pattern for normal subframes is the same as NB-IoT FDD.

.2.2  NRS transmission in special subframes (SS)
Proposal 1: NRS sequence and antenna ports definition are the same as FDD. 
Proposal 2:   NRS are mapped in the special subframe as follows:

· Special subframe configurations #1, #2, #6, #7:
In 6th, 7th symbols of the first slot.

· Special subframe configurations #9, #10: 

      In 3rd, 4th symbols of the first slot. 

· Special subframe configurations #3, #4, #8: 

In 3rd, 4th symbols of both slots.

· Special subframe configurations #0, #5: 


There is no NRS transmission.

 ---Huawei[1]

Proposal 3: ---- Qualcomm[7]

· For special subframe configuration #0 and #5, NRS is not transmitted

· For special subframe configurations #3, #4 and #8, NRS is mapped to the 3rd and 4th symbols of each slot

· For special subframe configurations #1, #2, #6 and #7, NRS is mapped to the 6th and 7th symbols of the first slot.

· For special subframe configurations #9 and #10, NRS is mapped to the 3rd and 4th symbols of the first slot.

Proposal 4: -----ZTE[3]

For NRS transmission in special subframes (SS), 

- for SS configuration #1, #2, #6, #7, the 3rd, 4th, 6th, and 7th OFDM symbols in first slot are used.

- for SS configuration #3, #4, #8, the 3rd and 4th OFDM symbols in two slots are used.

- for SS configuration #9, #10, the 3rd and 4th OFDM symbols in first slot are used.

- for SS configuration #0, #5 in guard-band and standalone modes, the 3rd OFDM symbol in first slot is used.

Proposal 5: ---- Lenovo [8]

For TDD special subframe, OFDM symbols used for NRS are the shift pattern of the regular DL NRS. [image: image7.emf]Legacy CRS
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Proposal 6: 3rd, 5th, 6th and 10th OFDM symbols in a DwPTS can be used to contain NRS for all special subframe configurations.  ---- LG [5]

Recommended proposal:

· For normal subframes, NRS resource mapping is the same as FDD.
· For special subframe configurations #3, #4 and #8, NRS is mapped to the 3rd and 4th symbols of each slot

· For special subframe configurations #9 and #10, NRS is mapped to the 3rd and 4th symbols of the first slot.

·  For special subframe configurations #1, #2, #6 and #7
· The  6th and 7th symbols of the first slot
· Supported by:

· The 3rd, 4th, 6th, 7th symbols of the first slot

· Supported by:

· For special subframe configuration #0 and #5, NRS is not transmitted for in-band mode. FFS for standalone and guard-band mode

.2.3 NRS subframe position

Proposal 1: Before a UE obtains MIB-NB, the UE may assume NRSs are transmitted in SF#0 not containing NSSS and SF#9. 
Proposal 2: On an anchor carrier where SIB1-NB is transmitted in SF#4, the UE may assume NRS are transmitted in SF#4, SF#9, and SF#0 not containing NSSS before the UE obtains SIB1-NB. 

Proposal 3: On a non-anchor carrier for SIB1-NB, the UE may assume NRS are transmitted in SF#0 and SF#9 before the UE obtains SIB1-NB. 

---Huawei[1]
Proposal 4: UE can expect NRSs in subframes #0 not containing NSSS and in subframes #9 before UE obtains operationModeInfo.

Proposal 5: UE can expect NRSs in subframes #4 upon an anchor-carrier additionally after UE obtains operationModeInfo, if SIB1-NB is transmitted in subframes #4.

Proposal 6: When SIB1-NB is transmitted upon a non-anchor carrier, UE can expect NRSs in subframes where SIB-NB is transmitted. In addition, UE can expect NRSs in subframes #0, #5, and #9 within the following radio frames on the corresponding carrier.

· Radio frames from N radio frames before the radio frame where SIB1-NB is transmitted in the cell to M radio frames after the radio frame where SIB1-NB is transmitted in the cell

· FFS on N and M

---- LG[5]

Recommended proposal:

FFS
.2.4 Other

Proposal 1: Consider supporting NRS patterns for 4 antenna ports for TDD NB-IoT  and to support SFBC for 4 antenna ports. ---- Ericsson [2]
Proposal 2:  The initialization period of NRS sequence is extended to every 8 radio frames for TDD.    ---- ZTE [3]
.3 NPDCCH and NPDSCH transmission for TDD
.3.1 For in-band mode, if the number of OFDM symbols in DwPTS is 3, whether NPDCCH transmission on special subframe is supported 
Proposal 1: For in-band mode, NPDCCH on special subframe with 3 DwPTS symbols is not supported. ---- ZTE, Sanechips [3], Qualcomm[7]
Proposal 2: When the number of OFDM symbols of the DwPTS is 3, NPDCCH is not transmitted in DwPTS for inband and NPDCCH can be transmitted in DwPTS for guardband and standalone but limited to format 0 --- Qualcomm [7] 

Recommended proposal:

For in-band mode, NPDCCH on special subframe with 3 DwPTS symbols is not supported. 

FFS guardband and standalone
.3.2  If all aggregation levels of NPDCCH are supported in special subframes
Proposal 1: For NPDCCH repetition, NPDCCH transmission in SS can be supported. For NPDCCH without repetitions transmitted in SS, aggregation level #1 is not supported. ---- ZTE,Sanechips [3]

Proposal 2: When the number of OFDM symbols of the DwPTS is 3, NPDCCH is not transmitted in DwPTS for inband and NPDCCH can be transmitted in DwPTS for guardband and standalone but limited to format 0 --- Qualcomm [7] 

Proposal 3: One DwPTS with sufficient symbols can be considered for the transmission of NPDCCH without repetition. An NCCE can be mapped on 6 consecutive OFDM symbols on all 12 subcarriers within one DwPTS. FFS the case NPDCCH with repetitions. ---- Nokia [6]

Recommended proposal:

FFS
.3.3 NPDCCH/NPDSCH resource mapping in special subframe
Proposal 1: When TDD special subframe is used for NPDCCH/NPDSCH transmission without repetitions, NPDCCH resource mapping is done according to the available REs. 

When TDD special subframe is used for NPDCCH/NPDSCH repetitions, the rate matching is done same as the regular full DL subframe.

-  The mapping in GP or UpPTS symbols is punctured.

---- ZTE, Sanechips [3]

Proposal 2: For NPDCCH in DwPTS, Rate matching is used for RE mapping of NPDCCH in DwPTS. For NPDCCH with repetition, the coded bits that are mapped to the each subframe are generated by continuing reading from the virtual circular buffer. 

For NPDSCH in DwPTS:

· For NPDSCH without repetition, rate matching is used for RE mapping of NPDSCH in DwPTS

· If repetition is used for NPDSCH carrying BCCH, rate matching is performed by using all the REs in the DwPTS

· If repetition is used for NPDSCH not carrying BCCH, the complexed-valued modulation symbols mapped to the GP and UpPTS are punctured. OFDM symbols which are available in DwPTS but not in normal DL subframe are not used for RE mapping.

---- Qualcomm[7]

Proposal 3: One DwPTS with sufficient symbols can be considered for the transmission of NPDCCH without repetition. An NCCE can be mapped on 6 consecutive OFDM symbols on all 12 subcarriers within one DwPTS. FFS the case NPDCCH with repetitions. 
Proposal 4: For the case in which there exist additional symbols of DwPTS after mapping NPDCCH, the same contents of earlier NPDCCH resource can be transmitted. Or it can be used to send additional reference symbols. 

Proposal 5: One DwPTS with sufficient symbols can be considered as a single RU for the transmission of NPDSCH without repetition. FFS the case NPDSCH with repetitions. 
---- Nokia [6]

Proposal 6: For NPDSCH without repetition, rate matching is used in the presence of special subframes in an RU, without supporting code rate larger than 0.9 after rate matching.
Proposal 7: For NPDSCH with repetition, the same TBS table is used for TDD NB-IoT as FDD NB-IoT. The special subframes are not counted for the TB mapping, i.e., NSF does not include special subframes.
Proposal 8:For NPDSCH with repetition, the special subframes can be used to repeat its nearest valid subframe on the symbol level.
Proposal 9: For NPDCCH, when Rmax =1 or 2, rate matching can be considered for special subframe, if UE complexity is not a problem.
Proposal 10:For larger Rmax, it is preferred to use special subframes to repeat its nearest valid subframe on the symbol level, and the special subframes are not counted in the number of repetitions in an NPDCCH candidates.
---- Ericsson [2]
Proposal 11: NPDCCH and NPDSCH are punctured in special subframes around GP and UpPTS.

Proposal 12: Punctured modulation symbols for different special subframes can be different by a cyclic shift before mapping the modulation symbols to the special subframe.

Proposal 13: NPDCCH/NPDSCH starting position in special subframe is indicated by one bit in Rel-15 TDD NB-IoT.

----Huawei[1]

Proposal 14: DwPTS can be used for NPDCCH transmissions. 

Proposal 15: DwPTS cannot be used for NPDCCH transmissions when repetition number is smaller than X. FFS on X.-

Proposal 16:OFDM symbol level interleaving is applied for the RE mapping in a DwPTS when repetition is applied

---LG[5]
Observation:

When TDD special subframe is used for NPDCCH/PDSCH  transmission without repetitions, 

Option 1:NPDCCH/PDSCH resource mapping is done according to the available REs. (ZTE,Qualcomm,Nokia,Ericsson )  

Option 2: DwPTS cannot be used for NPDCCH transmissions when repetition number is smaller than X. (LG) 

Option 3: NPDCCH and NPDSCH are punctured in special subframes around GP and UpPTS. (Huawei) 

Recommended proposal:

When TDD special subframe is used for NPDCCH/PDSCH  transmission without repetitions, NPDCCH/PDSCH resource mapping is done according to the available REs
.3.4 Search space and candidate for TDD NB-IoT

Proposal 1:   The value set of G is modified to {4, 8, 16, 32, 48, 64, 96, 128}. ---- ZTE,Sanechips [3]

Proposal 2:     To avoid NPDCCH search space overlapping in TDD, the following candidate solutions are considered.

•
Extending the maximum period of the starting subframe for search space

•
Dropping the search space candidates or whole search space 

---- LG [5]

Proposal 3: Consider extending the range of [image: image8.wmf]offset

a

 in the TDD NB-IoT  design to offer more scheduling flexibilities.
Proposal 4: Consider extending the range of G in the TDD NB-IoT  design to offer more scheduling flexibilities.
---- Ericsson [2]
Recommended:

Consider extending the range of G in the TDD NB-IoT  design to offer more scheduling flexibilities.
Proposal 5: Do not explicitly impose the 4 ms NPDCCH dropping rule in TDD NB-IoT . That is the UE only drops the NPDCCH candidates in a search space that end before the starting of the next NPDCCH search space. ----Ericsson [2]

Proposal 6: In TDD NB-IOT, when the adjacent NPDDCH search space is overlapped, only the overlapped candidates would be dropped.---- ZTE,Sanechips [3]

Recommended:

When the adjacent NPDDCH search space is overlapped, only the overlapped candidates would be dropped.
.3.5 DL gap 

Proposal 1: DL gap is counted according to DL subframes. ---- ZTE, Sanechips [3]

Proposal 2: DL gap should also be employed by the TDD NB-IoT  system, and the DL gap only counts the DL subframes. ---- Ericsson [2]
Recommended proposal:

DL gap is counted according to DL subframes
.3.6 Others

Proposal 1:   If CRS-less special subframe configuration #10 is configured, 

•
DwPTS can be used for NPDSCH/NPDCCH transmission depending on the network configuration.

•
DwPTS can contain CRS on 5th OFDM symbol when it contains NRS

---- LG[5]

Proposal 2: Confirm the working assumption for NPDCCH transmission in DwPTS for all DwPTS configurations. ---- Huawei[1]

Proposa 3:   Except for ‘scheduling delay’ and ‘and HARQ-ACK resource’ fields, other fields defined in FDD NB-IoT can be directly reused in TDD NB-IoT . ---- ZTE,Sanechips [3]

Proposal 4: New special subframe configurations can be considered to increase DL resources in special subframe----Nokia[6]

Proposal 5:   Scrambling on NPDCCH should be redesigned to avoid an overlap of search spaces between separate POs due to repetition.---- LG [5]

.4 Paging configuration

Proposal-1:  The existing PO paging subframe pattern in TDD LTE can be reused for TDD NB-IoT. Paging transmission will be postponed to next valid DL subframe when it collides with NPSS, NSSS, NPBCH and SIB1-NB. . ---- ZTE, SaneChips [3]

Proposal-2: Any valid downlink subframes other than subframe#0, subframe#5 and subframe#9 can be considered as paging subframe. Subframe#1 and Subframe#6 can be considered for paging subframe if NPDCCH can be mapped onto special subframe for all valid special subframe configurations for NB-IoT TDD. Changes to NPDCCH transmissions for paging should be investigated to avoid UE of PO decoding the NPDCCH of other Paging occasions ---- Nokia, Nokia Shanghai Bell [6]

Recommended proposal:

FFS

.5 OTDOA for TDD NB-IoT

.5.1 NPRS generation

Proposal 1:   In normal DL subframes that are used for NPRS transmission, the NPRS generation can be the same as NB-IoT FDD ---- Ericsson [2] 

Proposal 2: In TDD NB-IoT, the NPRS sequence initialization is:
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---- Huawei [1]

Recommended proposal:

FFS

.5.2  Whether to special subframe for OTDOA

Proposal-1:  Special subframes are not used for NPRS ---- Huawei [1], Ericsson [2] ,ZTE[3]

Recommended proposal:

Special subframes are not used for NPRS transmission.
.5.3  TDD NB-IoT OTDOA configuration

.5.3.1 Part A configuration

Proposal 1: RAN1 to discuss whether Part A should be a shorter bitmap than 10 bits in NB-IoT TDD standalone/guard band deployment, and a shorter bitmap than 40 bits in in-band deployment indicate the NPRS subframes. 

---- Ericsson [2]

Proposal 2:   For TDD NB-IoT, Part A bitmap is used to indicate invalid DL subframe.

­
NPRS Part A bitmap Length can be reduced to 22 bits for anchor carrier.

­
NPRS Part A bitmap Length can be reduced to 32 bits for non-anchor carrier.

---- ZTE, SaneChips [3]

Recommended proposal:

FFS
.5.3.2 Part B configuration

Proposal 1:    TDD NPRS Part B configuration parameter (
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 ) can be extended ----  Ericsson[2],ZTE[3]

Proposal 2:     The UL subframe are counted but not used when   [image: image12.wmf]NPRS
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 are used to configure the NPRS subframes.----  Ericsson[2 ]

Recommended proposal:

TDD NPRS Part B configuration parameter (
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 ) can be extended . 
.5.3.3 TDD NB-IoT muting

Proposal 1:  Rel-14 NPRS muting pattern is reused for TDD NPRS muting pattern. ----  ZTE [3]

Proposal 2: NPRS muting is supported in TDD NB-IoT .
Proposal 3:  NPRS muting pattern indicated by bit string in Part A should be redefined as one bit indicated a consecutive of 10 DL NPRS subframes to be muted. 
Proposal 4: NPRS muting pattern indicated by bit string in Part B can be reused in the NB-IoT FDD design.
---- Ericsson [2]

Recommended proposal:

NPRS muting is supported in TDD NB-IoT 
.5.4 Others
Proposal 1: Discuss collision handling between NPRS subframe and NRS/NPDCCH/NPDSCH transmission in TDD NB-IoT design. Discuss NPRS subframe configuration and indication considering the following aspects for TDD NB-IoT design.

•
Utilization of DwPTS for NPRS transmission

•
Indication of NPRS subframe based on which types of subframes

•
Indication of neighbor cell NPRS subframe configuration related to the UL/DL configuration
---- LG [5]

· Other Issues
Proposal 1: TDD UL:DL configuration 6 is not supported in TDD NB-IoT in Rel-15. ---- Ericsson [2]

Proposal 2: New features that are proven to be beneficial for NB-IoT FDD systems, e.g., NSSS for measurements, DL interference randomization enhancements by using new scrambling sequence, should be included from the beginning of the TDD NB-IoT  design.. ---- Ericsson [2]

Proposal 3: NRSRP measurement on non-anchor carrier where UE received SIB2-NB can be considered.

---- LG Electronics [5]

Proposal 4:: The remaining design (including channel coding and block partition, physical resource mapping, etc) for TDD NPBCH can follow FDD design principal.----lenovo[8]
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