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1 Introduction

The scrambling initialization for NPDSCH is described as the following [1]:
	10.2.3.1
Scrambling

Scrambling shall be done according to clause 6.3.1. The scrambling sequence generator shall be initialised with 
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is the first slot of the transmission of the codeword.

In case of NPDSCH repetitions, the codeword is scrambled again after every 
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 transmission with the scrambling sequence reinitialised according to the above formula with
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 set to the first slot and the frame, respectively, used for the transmission of the repetition.


The scrambling to the coded bits of NPDSCH is applied similar to that defined in Section 6.3.1 of TS 36.211 (v13.1.0) and the scrambling re-initialization points are determined by the value of min(MrepNPDSCH, 4) where MrepNPDSCH is the number of repetitions of the NPDSCH TB as indicated by the DCI format N1 or DCI format N2. 

While the above works for NPDSCH scheduled by NPDCCH, for the case of SIB1-NB and other SI messages that are not dynamically scheduled by NPDCCH, the determination of the scrambling initialization remains unclear. 

In this contribution, we discuss the above issue and share our views on how it can be addressed.
2 Scrambling initialization for NPDSCH carrying SIB1-NB or other SI messages
2.1 NPDSCH carrying SIB1-NB
For SIB1-NB, since each transport block (TB) is transmitted using 8 subframes that are separated by at least 20ms (may be transmitted on subframe #4 of every other radio frame), the scrambling can be reinitialized every repetition of the entire codeword. That is, there is no benefit of keeping the same scrambling across repetitions of the SIB1-NB TB. Therefore, it is proposed that for NPDSCH carrying SIB1-NB, the scrambling is reinitialized at the first subframe carrying a particular repetition of the codeword.

Proposal 1:

· For NPDSCH carrying SIB1-NB, the scrambling is reinitialized at the first subframe carrying a repetition of the codeword.
2.2 NPDSCH carrying other narrowband SI messages
For NPDSCH carrying other SI messages, the mapping of the NPDSCH TB to DL subframes follows a mechanism similar to unicast NPDSCH, with the following two exceptions:

1. The SI message TB is mapped to consecutively available DL NB-IoT subframes as described in the latest version of the “Running CR” for TS 36.331, Section 5.2.1.2a [2]:

	Within the SI-window, the corresponding SI message can be transmitted a number of times over 8 consecutive valid downlink subframes. The UE acquires the detailed time/frequency domain scheduling information and other information, e.g. used transport format for the SI messages from schedulingInfoList field in SystemInformationBlockType1-NB. The UE is not required to accumulate several SI messages in parallel but may need to accumulate a SI message across multiple SI windows, depending on coverage level.


2. The application of the si-RepetitionPattern and downlinkBitmap as described in the latest “Running CR” for TS 36.331, Section 5.2.3a [2]:
	... if the UE is a NB-IoT UE:

2>
receive and accumulate SI message transmissions on DL-SCH from the start of the SI-window and continue until the end of the SI-window whose absolute length in time is given by si-WindowLength only in radio frames as provided in si-RepetitionPattern and in subframes as provided in downlinkBitmap, or until successful decoding of the accumulated SI message transmissions excluding the subframes used for transmission of NPSS, NSSS, MasterInformationBlock-NB and SystemInformationBlockType1-NB.


Thus, in contrast to resource mapping for NPDSCH with a TB mapped to multiple subframes, for the case of SI messages, the TB is mapped to a consecutive set of available subframes first and then repeated. Therefore, since the scrambling sequence is generated for the entire length of the coded bits, it is unlikely to yield any advantage by maintaining the same scrambling sequence for repetitions of the different subframes. This is because the gains from coherent symbol-level combining may not be realizable due to impact from frequency offset between two subframes that are sufficiently separated in time (at least > 8ms apart).

Therefore, for simplicity, we propose that for NPDSCH carrying SI messages other than SIB1-NB, the scrambling is reinitialized at the first subframe carrying a repetition of the codeword.
Proposal 2:

· For NPDSCH carrying SI messages other than SIB1-NB, the scrambling is reinitialized at the first subframe carrying a repetition of the codeword.
3 Conclusions

In this contribution, we discussed an open issue on how to determine the scrambling initialization points for NPDSCH carrying SIB1-NB or other SI messages. Based on the presented discussion, our views are summarized by the following proposals:

Proposal 1:

· For NPDSCH carrying SIB1-NB, the scrambling is reinitialized at the first subframe carrying a repetition of the codeword.
Proposal 2:

· For NPDSCH carrying SI messages other than SIB1-NB, the scrambling is reinitialized at the first subframe carrying a repetition of the codeword.
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