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1	Introduction
In this contribution, we identify and discuss the issues on the Rel-15 maintenance agenda item for uplink aspects of TDD NB-IoT.
2	DMRS group hopping for single-tone 
DMRS sequence group hopping can be configured for NPUSCH format 1, where the DMRS sequence group number in a slot is determined by a group hopping pattern and a sequence shift pattern. The group hopping pattern is different for single tone and multiple tone transmission. For single tone transmission, the group hopping pattern is reset every RU and the initialization of the group hopping pattern for each RU transmission is based on the slot number of the first slot of the resource unit. 
The current specification states that the same group hopping pattern of FDD is reused for TDD. However, the uplink transmission in TDD is different from FDD since UL transmission in TDD is only allowed in a subset of subframes, i.e., NB-IoT UL subframes, instead of every subframe as in FDD. When the number of NB-IoT UL subfames per radio frame is 1, 2 or 4, then the same DMRS sequence group number is used for each RU transmission according to the current group hopping pattern. In other words, the DMRS sequence group hopping is not supported in such case. Since the DMRS sequence group hopping is used for improving inter-cell interference randomization and has been supported from release 8, it does not make sense not to support it for TDD NB-IoT. Therefore, we propose to modify the DMRS group hopping pattern for single tone transmission in TDD by using the absolute subframe number with a modulo operation.

Proposal 1:  The initialization of the DMRS group hopping for single tone transmission for TDD NB-IoT is based on the absolute subframe number with a modulo operation. 

The following Text proposal to TS 36.211 is proposed
[bookmark: _GoBack]
---------------------------------------------------------------- Text Start ------------------------------------------------------------------
[bookmark: _Toc454818180][bookmark: _Toc454818176]10.1.4.1.3	Group hopping




For the reference signal for NPUSCH format 1, sequence-group hopping can be enabled where the sequence-group number  in slot  is defined by a group hopping pattern  and a sequence-shift pattern  according to



where the number of reference signal sequences available for each resource unit size, is given by Table 10.1.4.1.3-1.

Table 10.1.4.1.3-1: Definition of 
	

	


	1
	16

	3
	12

	6
	14

	12
	30



Sequence-group hopping can be enabled or disabled by means of the cell-specific parameter groupHoppingEnabled provided by higher layers. Sequence-group hopping for NPUSCH can be disabled for a certain UE through the higher-layer parameter groupHoppingDisabled despite being enabled on a cell basis unless the NPUSCH transmission corresponds to a Random Access Response Grant or a retransmission of the same transport block as part of the contention based random access procedure. 

The group-hopping pattern  is given by











where  for  and for frame structure type 1,  is the slot number of the first slot of the resource unit for , and for frame structure type 2,  is given by  for where  and  are the frame and slot numbers of the first slot of the resource unit. The pseudo-random sequence  is defined by clause 7.2. The pseudo-random sequence generator shall be initialized with  at the beginning of the resource unit for and in every even slot for .

The sequence-shift pattern  is given by 




where is given by higher-layer parameter groupAssignmentNPUSCH. If no value is signalled ,.
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