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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
There are some agreements about TDD common aspect which are not correctly reflected in the RAN1 spec. This paper discusses these issues and give the corrections.
Frame structureRAN1#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. 

In RAN1 #92 and #93 meeting, it was agreed that transmission in DwPTS is supported for in-band when the number of OFDM symbols in DwPTS is greater than 3 for NPDCCH and NPDSCH. It means that DwPTS in special subframe configuration 0 and 5 is not used for NPDCCH or NPDSCH for in-band. But these agreements are not captured in RAN1 spec. So we propose to capture these agreement in the spec below.
Proposal 1: Adopt the TP in Annex A to capture that DwPTS in special subframe configuration 0 and 5 is not used for NPDCCH and NPDSCH transmission for inband.
HARQRAN1#93 agreements:
Single-HARQ capable UE does not support UL/DL interlaced transmission and reception.

In RAN1 #93 meeting, it was agreed to not support UL/DL interlaced transmission and reception for single-HARQ capable UE. So single-HARQ UE cannot monitor NPDCCH during NPUSCH format 1 transmission based on this agreement. But the spec is unclear about this for single-HARQ UEs since the Rel-13 text was written with a half-duplex assumption built in:
…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. 
Proposal 2: Adopt the TP in Annex B.

Interference randomizationRAN1#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.

In last meeting, it was agreed to support Rel-14 FDD interference randomization based on RE level rotation in TDD NB-IoT. The meaning of “is applied” in the agreement is that interference randomization is certainly used, and for this reason the agreement makes no reference to capabilities, configurations, etc. The reason for this is that there is no reason to introduce two methods of scrambling to TDD when it is known that one of them is clearly better than the other.

Proposal 3: Adopt the TP in Annex C to implement interference randomization for NPDSCH in TDD without capabilities.

Proposal 4: Adopt the TP in Annex D to implement interference randomization for NPDCCH in TDD without capabilities.

Power control
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.

Proposal 5: In TDD, define power control to be the same as the enhanced random access power control mechanism as FDD.

Proposal 6: Adopt the TP in Annex E.

Conclusion
In this paper, we give some corrections for common part in TDD NB-IoT.
Proposal 1: Adopt the TP in Annex A to capture that DwPTS in special subframe configuration 0 and 5 is not used for NPDCCH and NPDSCH transmission for inband.
Proposal 2: Adopt the TP in Annex B.
Proposal 3: Adopt the TP in Annex C to implement interference randomization for NPDSCH in TDD without capabilities.
Proposal 4: Adopt the TP in Annex D to implement interference randomization for NPDCCH in TDD without capabilities.
Proposal 5: In TDD, define power control to be the same as the enhanced random access power control mechanism as FDD.
Proposal 6: Adopt the TP in Annex E.
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Annex A
---------------------------------------------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 ----------------------------------

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

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

Annex C
---------------------------------------------Start of Text Proposal----------------------------------------
[bookmark: _Toc454818195]10.2.3.4	Mapping to resource elements
< Unchanged parts are omitted >





For TDD, and for FDD Ffor 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 as the block of complex-valued symbols mapped to slot number and radio frame number . Each complex-valued symbol  shall be multiplied with before its transmission, with 

	


where the scrambling sequence is given by clause 7.2, and shall be initialized at the start of each subframe with .
< Unchanged parts are omitted >
-------------------------------------------- End of Text Proposal ----------------------------------

Annex D
---------------------------------------------Start of Text Proposal----------------------------------------
[bookmark: _Toc454818206]10.2.5.5	Mapping to resource elements
< Unchanged parts are omitted >




For TDD, and for FDD Ffor 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 , shall be multiplied with ,where 

	


where the scrambling sequence  is given by clause 7.2, and shall be initialized at the start of each subframe with .
< Unchanged parts are omitted >
-------------------------------------------- End of Text Proposal ----------------------------------

Annex E
---------------------------------------------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, iIf the UE is capable of enhanced random access power control [12], and it is configured by higher layers, and for TDD, then 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----------------------------------------
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