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1 Introduction

At the last RAN1 NB-IoT Ad-Hoc #2 meeting, the following was agreed including updates agreed via email discussion following the meeting.
	· CW for NB-PDSCH can be mapped to multiple subframes

· 8 numbers of subframes 

· Supported number of subframes includes at least 1, 2, 4, 8 (Maximum value is less than or equal to 10)

· For NB-PDSCH and NB-PUSCH,

· The repetition pattern within the allocated resources is realized by using Cyclic repetition

· Different scrambling is used in each cycle

· For NB-PDSCH,

· In each cycle, each subframe/NB-slot in the allocated resources is repeated consecutively for Z times

· Z = Min(4, repetition) for multi-tone transmission

· For NB-PUSCH,

· In each cycle of one RV, each subframe/NB-slot in the allocated resources is repeated consecutively for Z times

· Z = Min(4, repetition/2) for multi-tone transmission

· Z = 1 for single-tone transmission

· After one cycle of one RV, the other RV is used. The first RV is indicated by DCI.




In addition, we have the following agreement from an email discussion following RAN1 #84.
	· The scrambling sequence for NB-PDSCH is according to Section 7.2 of TS 36.211

· If the codeword is mapped to more than one subframe, the scrambling sequence generator is initialized at the start of each codeword and at the start of each repetition cycle

· A repetition cycle is defined as the basic unit in which a full codeword is repeated

· If the codeword is mapped to a single subframe, the scrambling sequence initialization is FFS

· The initialization value cinit is according to Section 6.3.1 of TS 36.211 for the LTE PDSCH

· FFS: cinit also depends on the radio frame number and/or repetition number in case scheduling window is agreed

· Note: support of symbol level combining is not precluded


As can be seen from the previous agreements, the scrambling initialization of NB-PDSCH is still an open issue. Since the number of NB-PDSCH repetitions is also undecided, we discuss both in this contribution.
2 Remaining details of NB-PDSCH design
Figure 1 shows the processing diagram for the NB-IoT Physical Downlink Shared Channel (NB-PDSCH). 
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Figure 1: Block diagram of the NB-PDSCH channel processing
Virtually all of the individual processing blocks have already been agreed. However, details pertaining to the scrambling initialization are still open. We think the current initialization of the scrambling sequence generator is sufficient and an additional dependence on the radio frame number and/or repetition number is not needed. Hence, we propose to use the c​init​ value as in the current version of TS 36.211 [1].
cinit = nRNTI ∙ 214 + q ∙ 213 + floor(ns/2) ∙ 29 + NcellID
Proposal 1: An additional dependence of the initialization value cinit of the scrambling sequence generator on the radio frame number and/or repetition number is not needed. Hence, the initialization value cinit is according to Section 6.3.1 of TS 36.211 for the LTE PDSCH.
Moreover, despite the agreements that an NB-PDSCH codeword can be mapped to multiple subframes and that the codeword can be repeated within one NB-PDSCH transmission, the details of such repetitions are still FFS. From our link-level simulations in [2] for the in-band deployment mode, and considering an implementation margin, we think that a maximum of 2048 NB-PDSCH repetitions should be supported by the specifications. Note that the evaluations in [2] have assumed 6dB power boosting, however, NB-IoT deployments may make use of more than one NB-IoT carrier within an LTE legacy system bandwidth according to the agreements made at RAN1 NB-IoT Ad-Hoc #2. Hence, the proposed maximum number of NB-PDSCH repetitions takes into account that a given NB-PDSCH transmission may not be boosted by 6dB as assumed in the evaluations. A set of candidate values from the set {1, 2, 4, 8, 16, 32, 64, 128, 256, 512, 1024, 2048} can be RRC configured at the UE such that dynamic signaling in the DCI can indicate which of 8 values ought to be used for the associated NB-PDSCH transmission [3].
Proposal 2: The maximum number of repetitions for the NB-PDSCH is 2048 and the range for NB-PDSCH repetitions can be {1, 2, 4, 8, 16, 32, 64, 128, 256, 512, 1024, 2048}. The DCI indicates one of 8 values that are configured via RRC. 

3 Conclusion

This contribution treats the remaining open issues for the NB-PDSCH design. We make the following two proposals on scrambling initialization and number of repetitions for the NB-PDSCH: 
Proposal 1: An additional dependence of the initialization value cinit of the scrambling sequence generator on the radio frame number and/or repetition number is not needed. Hence, the initialization value cinit is according to Section 6.3.1 of TS 36.211 for the LTE PDSCH.

Proposal 2: The maximum number of repetitions for the NB-PDSCH is 2048 and the range for NB-PDSCH repetitions can be {1, 2, 4, 8, 16, 32, 64, 128, 256, 512, 1024, 2048}. The DCI indicates one of 8 values that are configured via RRC. 
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