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1 CAS
Proposal 3.1: PBCH repetition is specified as following,
· For downlink bandwidth configuration , PBCH is repeated in subframe #0 of SFN satisfying SFN mod 4 = 0 (already agreed)
· For downlink bandwidth configuration , PBCH is repeated in subframe #0 of SFN satisfying SFN mod 8 = 4.
· For downlink bandwidth configuration , PBCH is not repeated.
The copied PBCH symbols are multiplied with a  at OFDM symbol  and subcarrier , where the length-144 Gold sequence at each OFDM symbol  used to determine  is initialized by   , and  is given by: 



Proposal 3.2: For the PDCCH enhancement in CAS:
· Alt1: Al16 is introduced, where the lowest CCE of AL16 is aligned with the lowest CCE of a legacy AL8 candidate.
· Alt2: Repetition of AL8 is introduced, where the second repetition is scrambled by a different pseudo-random sequence.
· Alt3: Repetition of AL8 is introduced, where the rate-matched output of the second AL8 candidate is obtained by starting within the circular buffer from the point where the first AL8 candidate ended.


2 Interleaving
The following proposal is supported by: EBU, BBC, IRT, NHK, SJTU, ABS, Qualcomm, [Huawei?]
Proposal 4.1: For 2.5kHz numerology, introduce “HARQ-based time interleaving” as follows:
1. Reuse the modulation and TBS index table in TS 36.213 and according to the signaled IMCS, obtain  
2. Reuse the transport block size table in TS 36.213 and according to the obtained , obtain the corresponding TBS
3. Calculate the used TBS’ as , where the round operation maps  to the closest TBS in the legacy transport block size tables for TBs mapped to 1 and 2 layers.
a. In case two TBSs are at the same distance of , the larger TBS is chosen
4. For each of the n RVIDs, , where  is the pointer to the circular buffer defined in TS 36.212, and .
5. Across a set of  consecutive subframes not including MSI and/or MCCH, the TB mapped to subframe  is given by . The values of  are configurable within PMCH-Config.
a.  (Number of parallel HARQ processes)
b.  (Number of subframes/RVs)
· NOTE:  means interleaving is disabled
6. The RV sequence is as follows:
a. For ,  in sequence
b. For  
c. For 
7. Interleaving is not applied for PMCH carrying MSI and/or MCCH.


For 2.5kHz and 0.370kHz numerology, introduce “frequency interleaving” as follows:
· Group the modulation symbols in one OFDM symbol  into sub-blocks ot  tones each to obtain a vector    and  denotes the last elements of  not part of .
· M=9 for 2.5kHz  and 
· M=10 for 0.370kHz with T_d=2
· M=11 for 0.370kHz with T_d=4
· Apply the CRBI interleaver in R1-1913290 (where the number of columns equals the number of codeblocks) over the vector z with the following modification:
· Cyclically shift by  the elements of each row , where  is the decimal equivalent of the binary string , and  is a length  pseudorandom number, generated according to subclause 7.2 of TS 36.211 with .
· Map the output of the CRBI interleaver consecutively to the data tones frequency first.
· Map  consecutively to the remaining tones.

Alt proposal (High level):
Adopt time and frequency interleaving as follows:
· [bookmark: _GoBack]For time interleaving, adopt the solution in R1-1912692[QC paper]
· For frequency interleaving, adopt the solution in R1-1912331[ABS paper] with an additional cyclic shift per row.
· FFS: Details, taking as starting point proposal 4.1
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