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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
There are some agreements about TDD UL aspect which are not correctly reflected in the RAN1 spec. This paper discusses these issues and give the corrections.
SC-FDMA baseband signal generation


The parameter  represent the offset between UL PRB center with respect to DL PRB center in TDD NB-IoT. But it is captured as parameter  in the equation generating the time-continuous signal  for .


Proposal 1: Change the parameter  to  in the equation generating the time-continuous signal  for .
Proposal 2: Adopt the TP in Annex A.

NPRACH
In RAN1 #92bis for TDD NPRACH for G=2, P=4 when the repetition number > 2, the mapping between the index of the tone used by 1st symbol group in odd preamble repetition unit and candidate indexes for the tone to be used by the 1st symbol group in even preamble repetition unit is shown in table 1. It means that when the tone index of 1st symbol group in 1st repetition is {1,3,5,7,9,11}, the candidate tone index of 1st symbol group in 2nd repetition is {0,2,4,6,8,10}. In RAN1 #93, it was agreed to select the tone index of 1st symbol group of each repetition except 1st repetition according to cell specific pseudo random sequence.
Table 1
	Odd Preamble Repetition Unit
	Even Preamble Repetition Unit

	Index of the tone used by the 1st symbol group
	Candidate Indexes for the tone to be used by the 1st symbol group

	0, 2, 4, 6, 8, 10
	1, 3, 5, 7, 9, 11

	1, 3, 5, 7, 9, 11
	0, 2, 4, 6, 8, 10

	Index of the tone used by the 3rd symbol group
	Candidate Indexes for the tone to be used by the 3rd symbol group

	0, 1, 2, 3, 4, 5
	6, 7, 8, 9, 10, 11

	6, 7, 8, 9, 10, 11
	0, 1, 2, 3, 4, 5




But in the current NPRACH formula for G=2, P=4 for TDD NB-IoT in the spec, the collision will occur if the initial tone selected by two different UEs randomly are separated by 6 tones, because they will hop to the same subcarriers in the symbol group i mod 8 = 4 and i mod 8 = 6. For example, if ninit for one UE (UE A in figure 1) is 1 and ninit for another UE (UE B in figure 1) is 7, then when i = 4 corresponding the 1st symbol group of 2nd repetition, for UE A  and for UE B , then the value of 2(Y mod 6) for these two UEs would be the same for i = 4, i.e. the collision happens shown in figure 1. For i = 8, the collision is also existed.
The main reason is due to (Y mod 6) operation which was not agreed actually but it was added in the spec to reflect the mapping rule in table 1. That is, when the tone index of 1st symbol group of 1st repetition is an odd number (i.e. 1,3,5,7,9,11), then the tone index of 1st symbol group of 2nd repetition is an even number (i.e. 0,2,4,6,8,10) by 2(Y mod 6) operation. But introducing Y mod 6 operation would result the collision issue. So we need to remove the (Y mod 6) operation in the equations to avoid the collision issue. Otherwise, the collision when i ≥ 4 would always exist for any two UEs where the initial tone index is separated by 6 tones, thus the NPRACH performance would be decreased significantly for this NPRACH formats in TDD NB-IoT. Note that in FDD NB-IoT, the collision would never happen if ninit for different UEs is different.



Fig. 1 The collision between UE A and UE B due to Y mod 6 operation

Proposal 3: Adopt the TP in Annex B to remove Y mod 6 operation to avoid NPRACH collision for TDD NB-IoT. 

In Table 10.1.6.2-1 in current specification, it seems that NPRACH format 0-a and 1-a can also be applied to FDD NB-IoT but it is only applied to TDD NB-IoT actually. The table needs to be corrected.

Proposal 4: Adopt the TP in Annex C.

Uplink scheduling delay
In TDD NB-IoT, the uplink scheduling delays for NPUSCH format 1 are 8 absolute subframes + k0 valid uplink subframes, where a set of k0 is {0, 8, 16, 32}. Thus the first NB-IoT UL slot n0 for NPUSCH format 1 transmission in TDD is not the same as FDD, but it is currently specified to be so.
Proposal 5: n0 in section 16.5.1 in 36.213 is the first NB-IoT UL slot starting after k0 NB-IoT UL subframes following the end of n+8 subframe for TDD.
Proposal 6: Adopt the TP in Annex D.

Conclusion
In this paper, we give some corrections for TDD UL parts.


Proposal 1: Change the parameter  to  in the equation generating the time-continuous signal  for .
Proposal 2: Adopt the TP in Annex A.
Proposal 3: Adopt the TP in Annex B to remove Y mod 6 operation to avoid NPRACH collision for TDD NB-IoT. 
Proposal 4: Adopt the TP in Annex C.
Proposal 5: n0 in section 16.5.1 in 36.213 is the first NB-IoT UL slot starting after k0 NB-IoT UL subframes following the end of n+8 subframe for TDD.
Proposal 6: Adopt the TP in Annex D.
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Annex A
---------------------------------------------Start of Text Proposal----------------------------------------
[bookmark: _Toc454818178]10.1.5	SC-FDMA baseband signal generation
< Unchanged parts are omitted >




For , the time-continuous signal  for sub-carrier index in SC-FDMA symbol  in an uplink slot is defined by 









for  where parameters for  and  are given in Table 10.1.5-1,  is the modulation value of symbol ,  for frame structure type 1, and for frame structure type 2,   is configured by the higher layer parameter tdd-UL-DL-AlignmentOffset, and the phase rotation  is defined by



where  is a symbol counter that is reset at the start of a transmission and incremented for each symbol during the transmission.
< Unchanged parts are omitted >
-------------------------------------------- End of Text Proposal ----------------------------------

Annex B
---------------------------------------------Start of Text Proposal----------------------------------------
10.1.6	Narrowband physical random-access channel
10.1.6.1	Time and frequency structure
< Unchanged parts are omitted >
For frame structure type 2:
-	if ,  for preamble formats 0, 1, and 2 as described in Table 10.1.6.1-2:
	
	
	
	
where [image: ] with [image: ] being the subcarrier selected by the MAC layer from [image: ], and the pseudo random sequence [image: ] is given by clause 7.2. The pseudo random sequence generator shall be initialised with [image: ].
< Unchanged parts are omitted >
-------------------------------------------- End of Text Proposal ----------------------------------

Annex C
---------------------------------------------Start of Text Proposal----------------------------------------
[bookmark: _Toc454818181]10.1.6.2	Baseband signal generation


The time-continuous random access signal  for symbol group  is defined by
	






where ,  is an amplitude scaling factor in order to conform to the transmit power  specified in clause 16.3.1 in 3GPP TS 36.213 [4], ,  accounts for the difference in subcarrier spacing between the random access preamble and uplink data transmission, and the location in the frequency domain controlled by the parameter  is derived from clause 10.1.6.1. The variable is given by Table 10.1.6.2-1, and  for frame structure type 1, and for frame structure type 2,   is configured by the higher layer parameter tdd-UL-DL-AlignmentOffset.
Table 10.1.6.2-1: Random access baseband parameters
	Preamble format
	

	
	Frame Structure Type 1
	Frame Structure Type 2

	0, 0-a, 1, 1-a
	3.75 kHz

	0-a, 1-a
	
	3.75 kHz

	2
	1.25 kHz
	3.75 kHz



-------------------------------------------- End of Text Proposal ----------------------------------

Annex D
---------------------------------------------Start of Text Proposal----------------------------------------
16.5.1	UE procedure for transmitting format 1 narrowband physical uplink shared channel
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 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), and 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, 
-	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 following the end of n+8 subframe for TDD

-	value of k0 is determined by the scheduling delay field () in the corresponding DCI according to Table 16.5.1-1 for FDD and Table 16.5.1-1A for TDD. 
< Unchanged parts are omitted >
-------------------------------------------- End of Text Proposal ----------------------------------
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