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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In RAN#83 meeting, a new work item, i.e., LTE-based 5G terrestrial broadcast was approved [1]. One of its objectives is to specify a new numerology for PMCH to support rooftop reception in MPMT and HPHT-1 scenarios as described in TR 36.776. In RAN1#98 meeting, the new numerology (i.e. SCS=0.37 kHz) was agreed [2]: 
Agreements
The numerology of Tcp=300us/Tu=2.7ms should be used for PMCH to support rooftop reception.
In this contribution, we discuss the corrections due to 0.37 kHz subcarrier spacing, including the MBSFN RS resource mapping, the PMCH scrambling and TBS index range. In addition, the corresponding Text Proposals to TS 36.211 and 36.213 are provided.
Discussion
RS pattern mapping issue
For PMCH transmissions using 0.37 kHz subcarrier spacing, a slot has a length of 3ms. There are 13 slots, numbered in increasing order from 0 to 12 within a 40ms period starting at  with slot 0 starting at  in the 40 ms period. Two MBSFN reference signal pattern types 1 and 2 for 0.37 kHz SCS are defined with Dt =4 and Dt =2, respectively. In order to obtain the good performance by using the defined RS patterns, it was proposed to keep the RS pattern continuity in time domain as shown in Fig.1. 
[image: ]

Figure 1: illustration of keeping MBSFN RS pattern continuity for 0.37 kHz SCS 
When considering the MBSFN RS mapping to resource elements for 0.37 kHz SCS, the 3ms slot can continue being numbered instead of being restricted within 40ms period. The corresponding text proposal to TS 36.211 for RS mapping is provided in Appendix I. 

PMCH scrambling issue
In addition, for PMCH channel mapping, clause 6.3 is referred to with some exceptions. However, one exception to clause 6.3.1 is missing where the scrambling sequence generator shall be initialized at the start of each slot for numerologies 1.25 kHz and 0.37 kHz instead of at the start of each subframe. The text proposal is provided in Appendix I.  

TBS determination issue

In TS 36.213 V16.0.0 section 11.1, when determining the TBS of PMCH with , following the current specification, if TBS index  is configured as 33B of Table 7.1.7.2.1-1, the TBS before scaling would be 100752 for each   configuration among 100~110. After scaling by 3, the size would be 302256 which cannot be found in Table 7.1.7.2.1-1 nor Table 7.1.7.2.4-1, so the determination needs correction.
Nevertheless, the TBS index 33B cannot be configured for MBMS actually since 33B is included only in the dedicated configuration for PDSCH nor 33A. Therefore, the correction is to limit the TBS index to be no larger than 33. The corresponding text proposal is provided in Appendix II. 
Proposal : Agree the text proposals for TS 36.211 and 36.213 as Appendices I and II, respectively. 
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Appendix I: Text proposal for TS 36.211
< Unchanged parts are omitted >
1. 
1. 
1. 
1. 
3. 
3. 
3. 
3. 
6.5 		Physical multicast channel
The physical multicast channel shall be processed and mapped to resource elements as described in clause 6.3 with the following exceptions:
-	No transmit diversity scheme is specified.
-	Layer mapping and precoding shall be done assuming a single antenna port and the transmission shall use antenna port 4.



-	The PMCH can only be transmitted in the MBSFN region. The index  in the first slot in the MBSFN subframe fulfils  where  is equal to the value given by the higher layer parameter non-MBSFNregionLength [9].
-	The PMCH shall use extended cyclic prefix. 
-	The PMCH is not mapped to resource elements used for transmission of MBSFN reference signals. 
-	In clause 6.3.1, for Δf = 1.25 kHz and Δf ≈ 0.37 kHz, the scrambling generator shall be initialised at the start of each slot.
[bookmark: _Hlk26186501]-	For :
-	The text “which meet all of the following criteria in the current subframe” shall be replaced by “which meet all of the following criteria in the current slot”
-	The mapping to resource elements  on antenna port  not reserved for other purposes shall be in increasing order of first the index  over the assigned physical resource blocks and then the index . 


< Unchanged parts are omitted >
6.10.2.2.4		Mapping to resource elements for 0.37 kHz subcarrier spacing
The reference-signal sequence  in OFDM symbol  shall be mapped to complex-valued modulation symbols  with  according to 

when

and where  is the 3 ms slot number given by , where is the radio frame number and  is the 3 ms slot number as defined in clause 4.1.
-	for MBSFN reference signal pattern type 1

-	for MBSFN reference signal pattern type 2

< Unchanged parts are omitted >

Appendix II: Text proposal for TS 36.213
1. 
1. 
1. 
1. 
7. 
7. 
7. 
7. 
11.1 	UE procedure for receiving the PMCH
< Unchanged parts are omitted >


The UE shall then follow the procedure in Subclause 7.1.7.2.1 to determine the transport block size, assuming [image: ]is equal to[image: ]. For PMCH with  the UE shall scale the derived transport block size by , then round half-way towards positive infinity to the closest valid transport block size in the union of Table 7.1.7.2.1-1 and Table 7.1.7.2.4-1 by including, in the rounding procedure, only the TBS entries in Table 7.1.7.2.1-1 with  and the entries in 7.1.7.2.4-1 for which the TBS_L1 is present in Table 7.1.7.2.1-1 with  if the UE is configured by higher layers to decode the PMCH based on QPSK, 16QAM, 64QAM, and 256QAM, only the TBS entries in Table 7.1.7.2.1-1 with  and the entries in 7.1.7.2.4-1 for which the TBS_L1 is present in Table 7.1.7.2.1-1 with  otherwise. The UE shall set the redundancy version to 0 for the PMCH.
< Unchanged parts are omitted >
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