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In RAN#83 meeting, a new work item on Broadcast (i.e., LTE-based 5G terrestrial broadcast) was approved [1]. One of its objectives is to specify a new numerology (i.e., SCS=0.37 kHz) for PMCH to support rooftop reception in MPMT and HPHT-1 scenarios as described in TR36.776. Another objective is to define a new numerology (i.e., SCS=2.5 kHz) with 100us CP and 400us core symbol duration for support of mobility of up to 250km/h. For the above two new numerologies, the description of number of OFDM symbols for PDCCH in MBSFN subframes is missing in TS36.211. 
Another issue is that the description related to semiStaticCFI-MBMS in TS36.213 is not fully aligned with that in TS36.331.
In this contribution, we provide the corresponding text proposals for the above two issues.
Discussion
Issue1: Number of OFDM symbols for PDCCH






Control format indicator (CFI) carried in PCFICH is used to indicate number of OFDM symbols used for PDCCH dynamically. As shown below in section 6.7 in TS 36.211, the number of OFDM symbols for PDCCH in MBSFN subframes with  or  is zero. As  and  are introduced in Rel-16, the number of OFDM symbols for PDCCH in MBSFN subframes with  or  should also be specified in section 6.7 of TS 36.211. 
	[bookmark: _Toc454818039]6.7	Physical control format indicator channel
The physical control format indicator channel carries information about the number of OFDM symbols used for transmission of PDCCHs in a subframe. The set of OFDM symbols possible to use for PDCCH in a subframe is given by Table 6.7-1.
Table 6.7-1: Number of OFDM symbols used for PDCCH
	Subframe
	
Number of OFDM symbols for PDCCH when 
	
Number of OFDM symbols for PDCCH when 

	Subframe 1 and 6 for frame structure type 2 or a subframe for frame structure type 3 with the same duration as the DwPTS duration of a special subframe configuration
	1, 2
	2

	
MBSFN subframes with  and configured with 1 or 2 cell-specific antenna ports
	1, 2
	2

	
MBSFN subframes with  and configured with 4 cell-specific antenna ports
	2
	2

	

MBSFN subframes with  or 
	0
	0

	Non-MBSFN subframes (except subframe 6 for frame structure type 2) configured with positioning reference signals
	1, 2, 3
	2, 3

	All other cases
	1, 2, 3
	2, 3, 4



The UE may assume the PCFICH is transmitted when the number of OFDM symbols for PDCCH is greater than zero unless stated otherwise in [4, clause 12].



The agreements in RAN1 #96bis for Δf = 2.5 kHz are listed below. “No control region” has not been reflected in the spec yet. Thus zero OFDM symbol for PDCCH in MBSFN subframes with could be added in Table 6.7-1 in TS36.211.
	Agreement:
The new numerology with T_CP = 100us and Tu = 400us shall be defined as follows:
· Subcarrier spacing Δf = 2.5 kHz
· Subframe duration 1ms
· Slot duration 0.5ms (one symbol per slot, two symbols/slots per subframe)
· No control region


For Δf = 0.37 kHz, there are no explicit agreements on “no control region”. But it is straightforward for Δf = 0.37 kHz to be with no control region because the scheduling granularity is 1 OFDM symbol of 3ms which is longer than one subframe. 
Based on the above analysis, the following TP is proposed.
Proposal 1: Introduce TP1: {TS36.211 Section 6.7} for LTE-based 5G terrestrial broadcast.
TP1: {TS36.211 Section 6.7}
	6.7	Physical control format indicator channel
The physical control format indicator channel carries information about the number of OFDM symbols used for transmission of PDCCHs in a subframe. The set of OFDM symbols possible to use for PDCCH in a subframe is given by Table 6.7-1.
Table 6.7-1: Number of OFDM symbols used for PDCCH
	Subframe
	
Number of OFDM symbols for PDCCH when 
	
Number of OFDM symbols for PDCCH when 

	Subframe 1 and 6 for frame structure type 2 or a subframe for frame structure type 3 with the same duration as the DwPTS duration of a special subframe configuration
	1, 2
	2

	
MBSFN subframes with  and configured with 1 or 2 cell-specific antenna ports
	1, 2
	2

	
MBSFN subframes with  and configured with 4 cell-specific antenna ports
	2
	2

	



MBSFN subframes with , ,  or 
	0
	0

	Non-MBSFN subframes (except subframe 6 for frame structure type 2) configured with positioning reference signals
	1, 2, 3
	2, 3

	All other cases
	1, 2, 3
	2, 3, 4



The UE may assume the PCFICH is transmitted when the number of OFDM symbols for PDCCH is greater than zero unless stated otherwise in [4, clause 12].
<---------------------------Other parts are omitted ------------------------------->



Issue2: Correction of semiStaticCFI-MBMS
The RRC parameter in MasterInformationBlock-MBMS should be semiStaticCFI-MBMS instead of semistaticCFI. Besides, according to the description in TS36.331, if value 0 is indicated via semiStaticCFI-MBMS, CFI is obtained from PCFICH, otherwise the UE may assume the CFI in CAS is given by semiStaticCFI-MBMS.
	semiStaticCFI-MBMS
Indicates semi-static value of CFI as specified in TS 36.213 [23], clause 9.1.3. If value 0 is indicated, CFI is obtained from PCFICH, otherwise the UE may assume the CFI in CAS is given by this field.



Based on the above analysis, the following concerned description in TS36.213 is only applicable to the case when a non-zero value is indicated by semiStaticCFI-MBMS. Thus, we propose the following TP.
Proposal 2: Introduce TP2: {TS36.213 Section 9.1.3} for LTE-based 5G terrestrial broadcast.
TP2: {TS36.213 Section 9.1.3}
	9.1.3	Control Format Indicator (CFI) assignment procedure
For a serving cell, if a UE is configured with higher layer parameter semiStaticCFI-SlotSubslotNonMBSFN, the UE shall assume the CFI is equal to the value of the higher layer parameter semiStaticCFI-SlotSubslotNonMBSFN for non-MBSFN subframes for receiving physical downlink shared channel with slot/subslot duration.
-------------------------- Other parts are omitted -----------------------------
For a MBMS-dedicated cell, if a UE is configured with higher layer parameter semisStaticCFI-MBMS included in MasterInformationBlock-MBMS, the UE shall assume the CFI is equal to the value of the higher layer parameter semisStaticCFI-MBMS for non-MBSFN subframes if a non-zero value is indicated by semiStaticCFI-MBMS.



Conclusion
In this contribution, we discuss the number of OFDM symbols for PDCCH in MBSFN subframes for the newly introduced numerologies and correction of UE behaviors related to semiStaticCFI-MBMS. The following TPs are proposed.
Proposal 1: Introduce TP1: {TS36.211 Section 6.7} for LTE-based 5G terrestrial broadcast.
TP1: {TS36.211 Section 6.7}
	6.7	Physical control format indicator channel
The physical control format indicator channel carries information about the number of OFDM symbols used for transmission of PDCCHs in a subframe. The set of OFDM symbols possible to use for PDCCH in a subframe is given by Table 6.7-1.
Table 6.7-1: Number of OFDM symbols used for PDCCH
	Subframe
	
Number of OFDM symbols for PDCCH when 
	
Number of OFDM symbols for PDCCH when 

	Subframe 1 and 6 for frame structure type 2 or a subframe for frame structure type 3 with the same duration as the DwPTS duration of a special subframe configuration
	1, 2
	2

	
MBSFN subframes with  and configured with 1 or 2 cell-specific antenna ports
	1, 2
	2

	
MBSFN subframes with  and configured with 4 cell-specific antenna ports
	2
	2

	



MBSFN subframes with , ,  or 
	0
	0

	Non-MBSFN subframes (except subframe 6 for frame structure type 2) configured with positioning reference signals
	1, 2, 3
	2, 3

	All other cases
	1, 2, 3
	2, 3, 4



The UE may assume the PCFICH is transmitted when the number of OFDM symbols for PDCCH is greater than zero unless stated otherwise in [4, clause 12].
<---------------------------Other parts are omitted ------------------------------->



Proposal 2: Introduce TP2: {TS36.213 Section 9.1.3} for LTE-based 5G terrestrial broadcast.
TP2: {TS36.213 Section 9.1.3}
	9.1.3	Control Format Indicator (CFI) assignment procedure
For a serving cell, if a UE is configured with higher layer parameter semiStaticCFI-SlotSubslotNonMBSFN, the UE shall assume the CFI is equal to the value of the higher layer parameter semiStaticCFI-SlotSubslotNonMBSFN for non-MBSFN subframes for receiving physical downlink shared channel with slot/subslot duration.
-------------------------- Other parts are omitted -----------------------------
For a MBMS-dedicated cell, if a UE is configured with higher layer parameter semisStaticCFI-MBMS included in MasterInformationBlock-MBMS, the UE shall assume the CFI is equal to the value of the higher layer parameter semisStaticCFI-MBMS for non-MBSFN subframes if a non-zero value is indicated by semiStaticCFI-MBMS.
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