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1	Introduction
In Rel-15, as part of the Work Item (WI) on Even Further Enhanced MTC for LTE the PUSCH sub-PRB allocation was introduced [1-3]. At RAN #80, as set of CRs containing updates for introducing “PUSCH sub-PRB allocation” were approved [4], which have become available in the latest version of the Technical Specifications TS 36.211, 36.212, and 36.213 respectively [5-7].
In this contribution we provide a Text Proposal (TP) that is intended to incorporate specific statements and/or amendments on some clauses to clarify some of the procedures used by sub-PRB. The clauses impacted by the proposed updates are listed below: 
· 
Issue 1: Clause 5.2.3A: The variable [image: cid:image003.png@01D40E09.753A3330]was defined, but no value was associated to it. Equivalent to  in clause 10 for NB-IoT, the value of [image: cid:image003.png@01D40E09.753A3330] has to be equal to 12, which in this TP has been incorporated to clause 5.2.3A in Table 5.2.3A-1.
· Issue 2: Clause 5.3.3: Since the transform precoding has been re-used for PUSCH sub-PRB allocation, in this TP the variable  in clause 5.3.3 has been updated to deal with the number of allocated subcarriers.
· Issue 3: Clause 5.5.2.1A.2: In relation with the following agreement “Each DMRS symbol is length-2 BPSK with DFT-S-OFDM”, a question was raised on whether we need to explicitly add the DFT spread for the DMRS of 2-of-3 allocation using π/2 BPSK. In this TP clause 5.5.2.1A.2 has been updated for referring to the transform precoding in clause 5.3.3 which is the one that performs the DFT spread.
· Issue 4: Clause 5.6A.2: 
1. In this TP, the values taken by the subcarrier indices  and  in clause 5.6A.2 have been clarified by mapping them into the proper range (-6 to 5), and by referring to Table 8.1.6-1 in the TS 36.213.
2. 
In this TP also, an error in the formula for the determining the phase rotation  has been corrected.
Section 2 contains the actual updates as they will appear on the TS 36.211.
[bookmark: _Ref178064866]2	Text Proposal
2.1	Issue 1: Clause 5.2.3A
----------------------------------------------------------------- Text start -----------------------------------------------------------------
5.2.3A	Resource unit




Resource units are used to describe the mapping of PUSCH using sub-PRB allocations to resource elements for BL/CE UEs. A resource unit is defined as  SC-FDMA symbols in the time domain and consecutive subcarriers in the frequency domain, where  and  are given by Table 5.2.3A-1. 



Table 5.2.3A-1: Supported combinations of , , and  for PUSCH using sub-PRB allocations for Frame Structure type 1 and Frame Structure type 2.
	Physical channel
	

	Modulation scheme
	[image: cid:image003.png@01D40E09.753A3330]
	

	

	

	Comment

	PUSCH
	15 kHz
	π/2-BPSK
	
12
	3
	16
	7
	2 out of 3 subcarriers used

	
	
	QPSK
	
	3
	8
	
	

	
	
	
	
	6
	4
	
	



---------------------------------------------------------------- Text End -------------------------------------------------------------------
2.2	Issue 2:	 Clause 5.3.3
----------------------------------------------------------------- Text start -----------------------------------------------------------------
[bookmark: _Toc454817963]5.3.3	Transform precoding



For each layer  the block of complex-valued symbols  is divided into  sets, each corresponding to one SC-FDMA symbol. Transform precoding shall be applied according to





resulting in a block of complex-valued symbols . The variable, where  represents the bandwidth of the PUSCH in terms of resource blocks, and shall fulfil



where  is a set of non-negative integers. 
In case of PUSCH transmissions using sub-PRB allocations for BL/CE UEs, the variable .
---------------------------------------------------------------- Text End ----------------------------------------------------------------
2.3	Issue 3: Clause 5.5.2.1A.2
----------------------------------------------------------------- Text start -----------------------------------------------------------------
5.5.2.1A.2	Reference signal sequence using π/2-BPSK modulation scheme

For  using π/2-BPSK modulation scheme,  is used to determine which 2 of 3 subcarriers will be used:
· 0 indicates that the two subcarriers having the lowest indices among the three allocated are utilized.
· 1 indicates that the two subcarriers having the highest indices among the three allocated are utilized.


The reference signal sequences  and  for   using 2 out of 3 subcarriers are defined by 
· 




where the binary sequence  is defined by clause 7.2 and shall be initialised with  at the start of the PUSCH transmission using sub-PRB allocations for BL/CE UEs. The quantity  is given by Table 5.5.2.1A.2-1 where   if group hopping is not enabled, and by clause 5.5.2.1A.3 if group hopping is enabled for PUSCH using sub-PRB allocations for BL/CE UEs.
· 
Table 5.5.2.1A.2-1: Definition of  
	

	


	0
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1

	1
	1
	-1
	1
	-1
	1
	-1
	1
	-1
	1
	-1
	1
	-1
	1
	-1
	1
	-1

	2
	1
	1
	-1
	-1
	1
	1
	-1
	-1
	1
	1
	-1
	-1
	1
	1
	-1
	-1

	3
	1
	-1
	-1
	1
	1
	-1
	-1
	1
	1
	-1
	-1
	1
	1
	-1
	-1
	1

	4
	1
	1
	1
	1
	-1
	-1
	-1
	-1
	1
	1
	1
	1
	-1
	-1
	-1
	-1

	5
	1
	-1
	1
	-1
	-1
	1
	-1
	1
	1
	-1
	1
	-1
	-1
	1
	-1
	1

	6
	1
	1
	-1
	-1
	-1
	-1
	1
	1
	1
	1
	-1
	-1
	-1
	-1
	1
	1

	7
	1
	-1
	-1
	1
	-1
	1
	1
	-1
	1
	-1
	-1
	1
	-1
	1
	1
	-1

	8
	1
	1
	1
	1
	1
	1
	1
	1
	-1
	-1
	-1
	-1
	-1
	-1
	-1
	-1

	9
	1
	-1
	1
	-1
	1
	-1
	1
	-1
	-1
	1
	-1
	1
	-1
	1
	-1
	1

	10
	1
	1
	-1
	-1
	1
	1
	-1
	-1
	-1
	-1
	1
	1
	-1
	-1
	1
	1

	11
	1
	-1
	-1
	1
	1
	-1
	-1
	1
	-1
	1
	1
	-1
	-1
	1
	1
	-1

	12
	1
	1
	1
	1
	-1
	-1
	-1
	-1
	-1
	-1
	-1
	-1
	1
	1
	1
	1

	13
	1
	-1
	1
	-1
	-1
	1
	-1
	1
	-1
	1
	-1
	1
	1
	-1
	1
	-1

	14
	1
	1
	-1
	-1
	-1
	-1
	1
	1
	-1
	-1
	1
	1
	1
	1
	-1
	-1

	15
	1
	-1
	-1
	1
	-1
	1
	1
	-1
	-1
	1
	1
	-1
	1
	-1
	-1
	1



The reference signal sequences for PUSCH using sub-PRB allocations for BL/CE UEs is given by: clause 5.3.3, where   and   correspond to the complex-valued symbols at the input of the transform precoding. The resulting complex-valued symbols at the output of the transform precoding correspond to the sequence [image: cid:image066.png@01D40E09.753A3330] which is mapped to physical resources as described in clause 5.5.2.1A.4.


---------------------------------------------------------------- Text End -------------------------------------------------------------------
2.4	Issue 4: Clause 5.6A.2
----------------------------------------------------------------- Text start -----------------------------------------------------------------
5.6A.2	Modulation scheme π/2-BPSK



For  and π/2-BPSK modulation only 2-of-3 adjacent subcarriers are selected as described in 5.5.2.1A.2, where  represents the lower subcarrier index among the selected subcarriers and  the subcarrier index adjacent to it. . The time-continuous signal  in SC-FDMA symbol  in an uplink slot is defined by 





where the values of  used on   and  are respectively obtained by subtracting  from the resulting set of allocated subcarriers as described in Table 8.1.6-1 of [4], and  represents the lower subcarrier index among the selected subcarriers and  is the subcarrier index adjacent to it.







for  where , ,  is given by Table 5.6-1, and  and  are respectively the modulation value for subcarrier index  and  for symbol . The phase rotation  is given by






where  is a symbol counter that is reset at the start of a transmission and incremented for each symbol during the transmission.




The SC-FDMA symbols in a slot shall be transmitted in increasing order of , starting with , where SC-FDMA symbol  starts at time  within the slot.

---------------------------------------------------------------- Text End -------------------------------------------------------------------
Conclusion
Upon reviewing the content of this Text Proposal, it is proposed:
Proposal 1	Agree on the text proposal presented in this document and capture its content on the TS 36.211.
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