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1. Introduction
In RAN1#84, the following agreements have been made: 

Agreements:
· DL and UL scheduling delays are indicated in DCI
· number of delay values that can be signaled for the UL scheduling delay is less than the number of values for the DL 
· FFS the number of values and the sets of values
· Mapping of 2 CCEs: Upper 6 subcarriers are allocated to one CCE and lower 6 subcarriers are allocated to the other CCE within a PRB pair. 
· NB-PDCCH is punctured on REs used for CSI-RS in the in-band case
· No signaling of CSI-RS configurations is provided to NB-IoT UEs.
· CSS is defined for RAR (as well as paging)
· UE is not required to simultaneously monitor NB-PDCCH USS and CSS
· Max aggregation level for NB-PDCCH: 2
· Repetition is only applied in case AL=2
· For USS, UE only searches in its configured set of ALs and numbers of repetitions of PDCCH
· When AL = 2 is used, two NB-CCEs of the same UE are in the same subframe
· For blind decoding, UE is not required to monitor more than:
· 3 NB-PDCCH blind decoding candidates in any subframe when there is no NB-PDCCH repetition, and 
· 4 NB-PDCCH blind decoding candidates in any subframe when there is NB-PDCCH repetition of any of the candidates in the subframe
In this contribution, we provide our view on the control channel and DCI for NB-IoT.

2. Search space construction
For NB-IoT we propose to follow a similar search space construction as eMTC: a UE is configured with an  value, and the aggregation levels, repetition levels are derived from this, similarly to eMTC. From the limit of 4BD per UE and the agreement of L=2 for repetition, we have the following proposal for search space for unicast and random access:
· If , monitor two candidates of L=1, and one candidate of L=2.
· If , monitor candidates with R=1,2 
· If , monitor candidates with R=1,2,4
· If , monitor candidates with R=
Similarly to eMTC, to gain scheduling flexibility, a candidate with repetition level  starts every  subframes (Option 1 in Figure 1).
For paging a similar approach can be followed, but with the constraint that the NPDCCH should not start in the middle of the NB-PDCCH period (i.e., option 2 in Figure 1). This allows the UE to go back to DRX when being in good coverage conditions if no NB-PDCCH is detected.



Figure 1 Options for search space configuration

Proposal 1: Follow similar mechanism as eMTC for search space configuration, with Option 1 (Fig 1) for USS and CSS for RAR/Msg4, and Option 2 (Fig 1) for paging.
Also, it is necessary to somehow remove ambiguity due to early decoding at the UE side. We propose to use the same mechanism as eMTC and include a field in DCI to signal the repetition number
Proposal 2 : Include a field in DCI signaling the repetition number to avoid ambiguity when early decoding.

3. Dynamic indication of NPDSCH repetition
Similarly to eMTC, it is desirable to have the flexibility of dynamically changing the PDSCH/PUSCH repetition for different assignments. Thus, we propose to include a field in DCI that signals this repetition number. In order to reduce the payload of PDSCH (or increase the flexibility for the same number of bits), we propose to tie together the NB-PDCCH repetition level and the PDSCH repetition level. For example, consider that we want to use 2 bits to signal the repetition level for NPDCCH (i.e., four different repetitions can be signaled R1, …, R4) and another 2 bits to signal the repetition level for PDSCH. We can interpret the two bits for PDSCH depending on the signaled NB-PDCCH repetition level as follows:
	NPDCCH repetition value
	Possible PDSCH repetitions

	R1
	R1,..,R4

	R2
	R3,..,R6

	R3
	R5,…,R8

	R4
	R7,…,R10


Proposal 3: Include fields in DCI to signal NB-PDCCH and PDSCH repetition level. The PDSCH repetition level field is interpreted differently depending on the NB-PDCCH repetition value.

4. Summary of proposals
Proposal 1: Follow similar mechanism as eMTC for search space configuration, with Option 1 (Fig 1) for USS and CSS for RAR/Msg4, and Option 2 (Fig 1) for paging.
[bookmark: _GoBack]Proposal 2: Follow similar mechanism as eMTC, and include a field in DCI signaling the repetition number for NB-PDCCH to avoid ambiguity when early decoding.
Proposal 3: Follow similar mechanism as eMTC, and include fields in DCI to signal NB-PDCCH and PDSCH repetition level. The PDSCH repetition level field is interpreted differently depending on the NB-PDCCH repetition value.
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