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1 Introduction
In RAN#92-e, a new work item on New bands and bandwidth allocation for LTE based 5G terrestrial broadcast was approved [1] with the following objective:
	· For MBMS-dedicated cells:

· Specify a PMCH allocation of 6/7/8 MHz and corresponding MBSFN reference signals [RAN1].
· Specify corresponding signaling [RAN2, RAN3]




In this contribution, we present our initial views on the above objective. The presented framework is based on a previous submission to RAN plenary [2].

2 Proposed framework
The proposed framework for supporting 6/7/8MHz bandwidth relies on modifying the bandwidth allocation for PMCH to allocate a larger number of PRBs than that indicated by the system bandwidth. This allows to keep a commonality in the initial acquisition of the system (PSS/SSS/PBCH/PDCCH/SIBs are acquired assuming 5MHz bandwidth).

Designing a new system bandwidth would also be possible, but it would require introducing new entries in MIB, a different PDCCH interleaving, different DCI formats for resource allocation, etc. 
In current TS 36.213, the resource allocation for PMCH is described as follows:
[bookmark: _Toc415085533]11.1	UE procedure for receiving the PMCH
[…]
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: ].







We propose to add a configuration parameter to determine the number of resource blocks to be received for PMCH. We propose the following procedure:
· The UE operates in a cell that indicates a system bandwidth of 5 MHz (i.e,  )
· The UE is configured with a PMCH bandwidth that is larger than this system bandwidth. We propose to support the following values:
· 8MHz: 
· 7MHz: 
· 6MHz: 
· The PMCH is received assuming the bandwidth is .
Proposal 1: For supporting 6/7/8MHz PMCH bandwidth, the initial acquisition and system information acquisition is performed over a 5MHz bandwidth.
Proposal 2: Allow configuring PMCH bandwidth larger than the system bandwidth indicated by MIB. The following PMCH bandwidth values are supported for  (5MHz system bandwidth):
· 8MHz: 
· 7MHz: 
· 6MHz: 

The PMCH bandwidth and 5MHz system bandwidth are centered around the same frequency.

The details of this method are shown in Figure 1:
· Step 1: MIB is unchanged, it indicates 25PRB (5MHz).
· Step 2: PDCCH is monitored in CAS assuming 25 PRB bandwidth.
· Step 3: SIB is received assuming 25 PRB bandwidth. Within SIB, there is an indication (e.g. per MBSFN area) of the bandwidth of PMCH)
· Step 4: The UE receives PMCH based on the larger system bandwidth.



Figure 1 MIB vs PMCH bandwidth.


3 Other impacts
TBS determination

The current TBS determination for PMCH relies on a configured MCS entry + a configured system bandwidth to determine the TBS:
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 the case of 6/7/8MHz, the TBS determination should be based on the configured bandwidth (30/35/40PRBs) larger than the system bandwidth.

Proposal 3: The UE uses the configured bandwidth (30/35/40 PRBs) to determine the TBS as per TS 36.213, Subclause 11.1

MBSFN-RS
The current equations for MBSFN-RS include the system bandwidth for determining both the start and length of the MBSFN-RS depends on the system bandwidth :
6.10.2.2.2	Mapping to resource elements for 1.25 kHz




The reference-signal sequence  in OFDM symbol  shall be mapped to complex-valued modulation symbols  with  according to 


where 



When 6/7/8MHz are configured for PMCH, this value should be replaced by the corresponding configured bandwidth.
Proposal 4: In the equations for determining the MBSFN-RS mapping to resource elements,  is replaced by the configured bandwidth for PMCH.

RAN4 requirements
We would like to highlight that the RAN4 requirements for the new bandwidth of 6/7/8MHz will be developed in Rel-18 timeframe in a release independent manner (from Rel-17). The approved work item, which is scheduled to start after Q2’22, is approved in [3].

4 Conclusions
In this contribution we presented our views on how to specify the bandwidth allocation of 6/7/8MHz for PMCH. We made the following proposals:
Proposal 1: For supporting 6/7/8MHz PMCH bandwidth, the initial acquisition and system information acquisition is performed over a 5MHz bandwidth.

Proposal 2: Allow configuring PMCH bandwidth larger than the system bandwidth indicated by MIB. The following PMCH bandwidth values are supported for  (5MHz system bandwidth):
· 8MHz: 
· 7MHz: 
· 6MHz: 

The PMCH bandwidth and 5MHz system bandwidth are centered around the same frequency.

Proposal 3: The UE uses the configured bandwidth (30/35/40 PRBs) to determine the TBS as per TS 36.213, Subclause 11.1

Proposal 4: In the equations for determining the MBSFN-RS mapping to resource elements,  is replaced by the configured bandwidth for PMCH.
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