Page 1
3GPP TSG RAN WG1 #99			R1-1913317 Reno, USA, November 18th – 22nd, 2019
	
[bookmark: Source]Agenda item:	6.2.4
Source: 	Qualcomm Incorporated
Title: 	Proposals for terrestrial broadcast
[bookmark: DocumentFor]Document for:	Discussion and Decision
1 Long CP
Proposal 1.1: The working assumption on D_t = 4 and D_f = 3 is confirmed with the following clarifications:
· The pattern is per the figure below:
[image: ]
· Additionally, support D_t=2 and D_f=3. The pattern is per the figure below:
· [image: ]
· No additional RS (e.g. RS for frequency tracking) is introduced.
· The network configures between D_t=2 and D_t = 4.

· Frontloaded RS is not introduced. The UE can assume that:
· For D_t=2, the preceding slot to MCCH or MSI contains RS for the same MBSFN area
· For D_t=4, the 3 preceding slots to MCCH or MSI contain RS for the same MBSFN area


Proposal 1.2: The values for  are {12, 24, FFS, FFS} for baseband capability scaling to support the numerology of 0.370 KHz.
	- FFS values to be filled during Rel-16 UE feature discussion


Proposal 1.3: 


2 Short CP
Proposal 2.1: The values for  are {2, 4, 6, 8} for baseband capability scaling to support the numerology of 2.5 KHz.
	- FFS different values for the case of time interleaving (if supported)

3 CAS
Proposal 3.1: At least for downlink bandwidth configuration , PBCH is repeated in all CAS subframes:
· For CAS subframe where PBCH is repeated, PBCH repetition mapping is the same as defined for LTE-MTC in subframe #0 in FDD system.

· Discuss: Whether RE-level rotation is needed for interference randomization. If RE-level rotation is used, 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: 



· FFS: other bandwidth values.



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.
FL observation:
The two proposals are common in the first part of the coded bits:
AL16: , where  are obtained by continuing reading from the circular buffer
AL8+8: , where  is the scrambling applied to the repetition.


4 Interleaving
Proposal 4.1: For 2.5kHz numerology, introduce “HARQ-based time interlaving” 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.


Proposal 4.2: For 2.5kHz and 0.370kHz numerology, introduce “frequency interlaving” 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
· Perform interleaving of the vector according to the principles of subclause 5.1.4.1.1 of TS 36.212:
· The number of rows of the sub-block interleaver, , the number of codeblocks for the configured TBS; the number of columns  is the minimum integer satisfying 
· Append  with  elements, as required to obtain 
· Write the elements of the appended vector into the -matrix row-by-row, with  in column 0 of row 0. 
· Cyclically shift by , the elements of each column , where  is the decimal equivalent of the binary string , where  is a length  pseudorandom number, generated according to subclause 7.2 of TS 36.211 with .
· [bookmark: _GoBack]FFS during R1#99: Whether to apply CRBI/CCBI as per R1-1912331
· Obtain  by reading the elements of the above -matrix column-by-column, excluding the .
· Map consecutively to the  data tones, starting with the lowest tone index
· Map  consecutively to the remaining tones.
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