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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
[bookmark: _Ref129681832]An LTE WID [1] was approved at RAN#92-e to introduce PMCH allocation of 6/7/8 MHz in Rel-17 for operation of LTE based broadcast in the portion of UHF spectrum allocated to broadcast systems in different regions of the globe. The objective from the WID is as follows:
· For MBMS-dedicated cells:
 
· Specify a PMCH allocation of 6/7/8 MHz and corresponding MBSFN reference signals [RAN1].
· Specify corresponding signaling [RAN2, RAN3]

This contribution discusses RAN1 impacts for specifying such PMCH allocation as well as the corresponding MBSFN reference signals. 
PMCH allocation of 6/7/8 MHz
[bookmark: OLE_LINK2]LTE supports system bandwidth configuration of 1.4, 3, 5, 10, 15, and 20 MHz. Different from unicast transmission for which the frequency resource is up to network scheduling, broadcast transmission on PMCH spans the entire system bandwidth. For MBMS-dedicated cell, the MIB and SIB for the cell are transmitted in the cell acquisition subframes (CAS) with 15 kHz subcarrier spacing and PMCH is transmitted in all the remaining subframes that can be of different subcarrier spacing, e.g. 7.5, 2.5, 1.25, or 0.37 kHz. 
In the current specification, MIB-MBMS for the MBMS-dedicated cell indicates the transmission bandwidth configuration by NRB in downlink, which takes values of 6, 15, 25, 50, 75, and 100 PRBs corresponding the system bandwidth of 1.4, 3, 5, 10, 15, and 20 MHz. This parameter is used to determine the TB size for PMCH per TS 36.213 clause 11.1 [2]. 
PMCH allocation of 6/7/8 MHz corresponds 30, 35, and 40 PRBs, respectively. Without specifying new carrier bandwidths of 6/7/8 MHz, the PMCH TB size will have to be based on another configuration from the network instead of the transmission bandwidth configuration from MIB-MBMS. In addition, CAS should continue following the transmission bandwidth configuration from MIB-MBMS (e.g. 25 PRBs) as the bandwidth and the CAS transmission should not exceed 6/7/8MHz in order to conform to the regional or national regulation of 6/7/8 MHz channelization for broadcast as shown in Figure 1. 
[image: ]
[bookmark: _Ref77100169]Figure 1: PMCH allocation with 6/7/8 MHz on a carrier with 10 MHz bandwidth

[bookmark: OLE_LINK1]Proposal 1: To support 6/7/8 MHz PMCH allocation on MBMS-dedicated cells, PMCH bandwidth is indicated by another parameter in, e.g., SIB-MBMS, instead of the transmission bandwidth indication from MIB-MBMS.
MBSFN reference signals

The MBSFN reference signals defined for PMCH with subcarrier spacing of 15, 7.5, 1.25, 2.5, and 0.37 kHz can refer to TS 36.211 [3]. The MBSFN RS are generated based on the largest downlink bandwidth configuration, i.e., 110 PRBs but only mapped to the first PRBs. 

When PMCH bandwidth is changed to 6/7/8 MHz, the MBSFN reference signals should be mapped to the same bandwidth accordingly. The current spec in TS 36.211 is formulated quite generically and the spec change for MBSFN reference signal mapping can be minimized to replacing the PRBs by the number of PRBs allocated for PMCH corresponding to 6/7/8 MHz for the MBMS-dedicated cells as shown in Figure 2 for e.g., 1.25 kHz subcarrier spacing. Such change is only needed for 7.5, 2.5, 1.25, and 0.37 kHz subcarrier spacing for PMCH, which are the only subcarrier spacings supported for PMCH in MBMS-dedicated cells according to the analysis in the companion contribution [4]. 

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 
[image: ]
[bookmark: _Ref77152499]Figure 2: MBSFN reference signal mapping for 6/7/8 MHz PMCH of 1.25 subcarrier spacing


Proposal 2: For PMCH allocation of 6/7/8 MHz on MBMS-dedicated cells, mapping the MBSFN reference signal to REs should be based on the PMCH bandwidth of 6/7/8 MHz instead of .

Conclusions
[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]This contribution discusses the minimal RAN1 spec impact to support 6/7/8 MHz PMCH allocation and the corresponding MBSFN reference signals without defining new system bandwidth, which leads to the following proposals:
Proposal 1: To support 6/7/8 MHz PMCH allocation on MBMS-dedicated cells, PMCH bandwidth is indicated by another parameter in, e.g., SIB-MBMS, instead of the transmission bandwidth indication from MIB-MBMS.

Proposal 2: For PMCH allocation of 6/7/8 MHz on MBMS-dedicated cells, mapping the MBSFN reference signal to REs should be based on the PMCH bandwidth of 6/7/8 MHz instead of .
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