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1 Introduction
SC-PTM is a Rel-13 feature supporting MBMS services over a single cell by means of PDSCH transmission at the physical layer. Unlike PDSCH for the services specific to a UE, PDSCHs for SC-PTM are intended for a group of UEs in either RRC_IDLE or RRC_CONNECTED state, thus the power allocation for such PDSCHs should be specific to the corresponding logical channels (i.e. SC-MCCH or SC-MTCH) rather than specific to a UE. However, this was not captured in the specifications when introducing SC-PTM, resulting in UEs in RRC_IDLE state not being able to access SC-PTM services in case amplitude modulation is used for PDSCH.
This document highlights the power allocation problem in supporting SC-PTM, and provides a solution to resolve this problem. 
2 Power allocation for PDSCH
As specified in section 5.2 of TS 36.213, “the downlink cell-specific reference-signal EPRE can be derived from the downlink reference-signal transmit power given by the parameter referenceSignalPower provided by higher layers”, and “the ratio of PDSCH EPRE to cell-specific RS EPRE among PDSCH REs (not applicable to PDSCH REs with zero EPRE) for each OFDM symbol is denoted by either 
[image: image1.wmf]A

r

 or 
[image: image2.wmf]B

r

according to the OFDM symbol index”.
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 can be derived from the UE specific higher layer parameter “PA”, and 
[image: image4.wmf]B

r

 can be derived from the cell specific ratio 
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 which is further determined by looking up Table 5.2-1 of TS 36.213 with the cell specific higher layer parameter “PB”. As a result, both 
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 are UE specific.

The above power allocation configuration was designed for PDSCH transmissions dedicated to a single UE. In the case of SC-PTM, the PDSCH carrying SC-MCCH or SC-MTCH is intended for a group of UEs, and the above configuration is not any more suitable, for the following reasons,

· The PDSCH transmissions for SC-PTM are intended for UEs in both RRC_IDLE and RRC_CONNECTED states. Without the configuration of “PA” for the PDSCH, the UEs in RRC_IDLE state cannot correctly demodulate SC-MCCH or SC-MTCH if amplitude modulation is used, i.e, UEs in RRC_IDLE state cannot be supported by SC-PTM.
· Even for UEs in RRC_CONNECTED state, although a common PA shared by SC-MCCH and all SC-MTCHs may be achieved by configuring all UEs interested in SC-PTM reception with the same PA value, this is at the cost of imposing a strong limitation on the power allocation for the UEs which need to receive both UE specific services and MBMS services.
Hence it is necessary to correct the power allocation scheme for PDSCH carrying SC-MCCH and SC-MTCH. Some proposals are given in the following section.
3 Configuration of PA and PB for PDSCH carrying SC-MCCH/SC-MTCH
3.1 Consideration for SC-MCCH
SC-MCCH is a point-to-multipoint downlink control channel used for transmitting the SC-PTM configuration information to all the UEs interested in SC-PTM reception in a cell. Its coverage area is the whole cell. In this sense, SC-MCCH is like BCCH and PCCH. It is thus reasonable for SC-MCCH to reuse the modulation for BCCH and PCCH (i.e. QPSK only). One important benefit of using only QPSK is that there is no need to signal PA and PB for SC-MCCH.
Proposal 1: SC-MCCH uses a fixed modulation of QPSK.
-  There is no signaling of PA and PB for SC-MCCH.
3.2 Consideration for SC-MTCH
SC-MTCH is a point-to-multipoint downlink traffic channel for transmitting the MBMS service data to a group of UEs. There is a one-to-one mapping between TMGI and G-RNTI where TMGI identifies an MBMS service and G-RNTI identifies an SC-MTCH.
For SC-MTCH, 16QAM, 64QAM and 256QAM could be used. So the PA and PB are necessary for UE to correctly decode the PDSCH for SC-MTCH. A natural extension of the current specification to support power allocation for SC-MTCH would be that for each SC-MTCH there is a higher layer parameter “PA” signaled via SC-MCCH. If PA is not signaled by high layer, the UE may assume that PA is equal to 0 dB. Regarding PB, it is proposed to support a value specific to MBMS services which may be different to the currently specified PB for non-MBMS services. The PB specific to MBMS services should also be signaled via SC-MCCH, and if it is not signaled, the UE may assume that 
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Proposal 2: RAN1 recommends that for each SC-MTCH, there is a higher layer parameter “PA” for configuring 
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 for the PDSCH carrying the SC-MTCH.
-  If “PA” is not signaled by high layer, the UE may assume that “PA” is equal to 0 dB.
Proposal 3: RAN1 recommends that for each cell supporting SC-PTM, there is a higher layer parameter “PB” for configuring 
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 for any SC-MTCH in the cell.
-  If “PB” is not signaled by high layer, the UE may assume that 
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4 Conclusions
In this contribution, the problem of the downlink power allocation scheme for SC-PTM is discussed, and the following proposals are made:

Proposal 1: SC-MCCH uses a fixed modulation of QPSK.
-  No signaling of PA and PB for SC-MCCH.
Proposal 2: RAN1 recommends that for each SC-MTCH, there is a higher layer parameter “PA” for configuring 
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 for the PDSCH carrying the SC-MTCH.
-  If “PA” is not signaled by high layer, the UE may assume that “PA” is equal to 0 dB.
Proposal 3: RAN1 recommends that for each cell supporting SC-PTM, there is a higher layer parameter “PB” for configuring 
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 for any SC-MTCH in the cell.
-  If “PB” is not signaled by high layer, the UE may assume that 
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