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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
RAN1 related part of the work item “new bands and bandwidth allocation for 5G terrestrial broadcast” [1] was discussed in RAN1#106-e meeting and the agreements reached are recorded in the chair notes [2]. 
One issue discussed in the last meeting was whether/how to handle the control region with 15 kHz subcarrier spacing in the MBSFN subframes. It was agreed the UE is not required to process the control region as follows with the minimal impact to the specification. 
Agreement:
The UE is not required to process the control region in MBSFN subframes for 6/7/8MHz PMCH bandwidth with 15kHz SCS
· Note: This does not preclude future removal of the control region after completion of this WI.
· Note: The agreement is made with the intention to capture the agreement with minimal impact to the specifications.

Discussion on specification impact
We are concerned at the possibility of any specification impact to MBSFN subframes with 15 kHz subcarrier spacing, which is also used by other features, e.g., TM9/10, other than for the purpose of MBMS transmission, since any change to MBSFN subframes with 15 kHz subcarrier spacing is intended for a specific newly introduced feature, i.e., flexible PMCH bandwidth allocation of 6/7/8 MHz in Rel-17. 
Since UE is not required to process the control region in MBSFN subframes for 6/7/8 MHz PMCH bandwidth with 15 kHz SCS, the minimum specification change to MBSFN subframes with 15 kHz subcarrier spacing wherever it appears in the specification can be ZERO. From network perspective, the bandwidth of the control region can be up to network, i.e., either 6/7/8MHz as PMCH channel or 
3/5 MHz as CAS, because UE is not required to process this region. 
The following are the instances of MBSFN subframes with 15 kHz subcarrier spacing in the current specifications of TS 36.211 and TS 36.213 regarding the control region. 

	< 36.211>
6.1	Overview
The smallest time-frequency unit for downlink transmission is denoted a resource element and is defined in clause 6.2.2.
A subset of the downlink subframes in a radio frame can be configured as MBSFN subframes by higher layers. For  the MBSFN region is defined as one slot of 3 ms. Except for , each MBSFN subframe is divided into a non-MBSFN region and an MBSFN region.

-	For subframes using , the non-MBSFN region spans the first one or two OFDM symbols in an MBSFN subframe where the length of the non-MBSFN region is given according to Clause 6.7. 


-	For subframes using , , , or slots using , the non-MBSFN region is of zero size.
-	The MBSFN region in an MBSFN subframe is defined as the OFDM symbols not used for the non-MBSFN region. 
….
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. For PMCH with Δf  = 15 kHz, 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].
…
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  kHz or MBSFN slots with kHz
	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].
< 36.213 >
11.1	UE procedure for receiving the PMCH



UE is not expected to receive PMCH with  (defined in [3]) other than  in an MBSFN subframe with non-zero-size non-MBSFN region.

A UE is not expected to receive PMCH with in an MBSFN subframe with zero-size non-MBSFN region.
The UE shall decode the PMCH when configured by higher layers. The UE may assume that an eNB transmission on the PMCH is performed according to Clause 6.5 of [3].
…



According to the agreement that the UE is not required to process the control region in MBSFN subframes for 6/7/8 MHz PMCH bandwidth with 15 kHz SCS with the intention to capture the agreement with minimal impact to the specifications, the above specification cited regarding the control region within the MBSFN subframes with 15kHz subcarrier spacing can be unchanged. 
[bookmark: _Ref129681832]Observation: The specification in TS 36.211/TS 36.213 regarding the control region within the MBSFN subframes with 15kHz subcarrier spacing can be unchanged to support flexible PMCH bandwidth allocation of 6/7/8HMz. 

Conclusions
[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]This contribution discusses the specification impact to MBSFN subframes with 15kHz subcarrier spacing for support of flexible PMCH bandwidth allocation of 6/7/8HMz in Rel-17. The following observation is derived based on the discussion:
Observation: The specification in TS 36.211/TS 36.213 regarding the control region within the MBSFN subframes with 15kHz subcarrier spacing can be unchanged to support flexible PMCH bandwidth allocation of 6/7/8HMz. 

References
[bookmark: _Ref83203227][bookmark: _Ref82792770][bookmark: OLE_LINK18][bookmark: _Ref82276554][bookmark: _Ref70263630]RP-211144, Revised WID: New bands and bandwidth allocation for LTE based 5G terrestrial broadcast - part 1, EBU, Qualcomm, RAN#92-e, June 14-18, 2021. 
[bookmark: _Ref83203320]RAN1#106e Chair notes. RAN1#106-e, Aug. 16-27, 2021. 
R1-2108360, Feature lead summary #3 on New bands and bandwidth allocation for LTE based 5G terrestrial broadcast, Moderator (Qualcomm Incorporated), RAN1#106-e, Aug. 16-27th, 2021. 

image2.wmf
kHz

 

5

.

7

=

D

f


oleObject2.bin

image3.wmf
kHz

 

25

.

1

=

D

f


oleObject3.bin

image4.wmf
l


oleObject4.bin

image5.wmf
PMCHStart

l

l

³


oleObject5.bin

image6.wmf
PMCHStart

l


oleObject6.bin

image7.wmf
10

DL

RB

>

N


oleObject7.bin

image8.wmf
10

DL

RB

£

N


oleObject8.bin

image9.wmf
kHz

 

15

=

D

f


oleObject9.bin

oleObject10.bin

image10.wmf
f

D


oleObject11.bin

oleObject12.bin

image11.wmf
15 kHz

f

D=


oleObject13.bin

oleObject14.bin

image1.wmf
kHz

 

15

=

D

f


oleObject1.bin

