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1. Introduction
PDSCH transmission in MBSFN subframes unused for MBMS transmission has been supported in Rel-10 RAN1 spec. The feature was captured in 36.331 in last meeting for the sentence that UEs consider there is no DL assignment in MBSFN subframes indicated by SIB2 is deleted [6]. This contribution is aimed to clarify that this feature needs to be captured in Rel-10 36.302 and 36.321 specifications.
2. Discussion
The feature of PDSCH transmission in MBSFN subframes is captured in RAN1 Rel-10 specifications as follows. 
TS 36.211 v10.1.0
	6.1
Overview

...

A subset of the downlink subframes in a radio frame on a carrier supporting PDSCH transmission can be configured as MBSFN subframes by higher layers. Each MBSFN subframe is divided into a non-MBSFN region and an MBSFN region.

-
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 by Table 6.7-1. Transmission in the non-MBSFN region shall use the same cyclic prefix length as used for subframe 0.

-
The MBSFN region in an MBSFN subframe is defined as the OFDM symbols not used for the non-MBSFN region. 

...

6.4
Physical downlink shared channel

The physical downlink shared channel shall be processed and mapped to resource elements as described in Section 6.3 with the following exceptions:

-
In resource blocks in which UE-specific reference signals are not transmitted, the PDSCH shall be transmitted on the same set of antenna ports as the PBCH, which is one of  

[image: image1.wmf]{

}

0

, , or 
[image: image3.wmf]{

}

3

,

2

,

1

,

0


-
In resource blocks in which UE-specific reference signals are transmitted, the PDSCH shall be transmitted on antenna port(s) 
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 is the number of layers used for transmission of the PDSCH.

-
The PDSCH may be transmitted in MBSFN subframes not used for PMCH transmission in which case the PDSCH shall be transmitted on one or several of antenna port(s) 
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 is the number of layers used for transmission of the PDSCH.
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	7.1
UE procedure for receiving the physical downlink shared channel
...

Table 7.1-5: PDCCH and PDSCH configured by C-RNTI

Transmission mode
DCI format

Search Space

Transmission scheme of PDSCH corresponding to PDCCH

Mode 1

DCI format 1A

Common and

UE specific by C-RNTI

Single-antenna port, port 0 (see subclause 7.1.1)
DCI format 1

UE specific by C-RNTI

Single-antenna port, port 0 (see subclause 7.1.1)
Mode 2

DCI format 1A

Common and

UE specific by C-RNTI

Transmit diversity (see subclause 7.1.2)
DCI format 1

UE specific by C-RNTI

Transmit diversity (see subclause 7.1.2)
Mode 3

DCI format 1A

Common and

UE specific by C-RNTI

Transmit diversity (see subclause 7.1.2)
DCI format 2A

UE specific by C-RNTI

Large delay CDD (see subclause 7.1.3)  or Transmit diversity (see subclause 7.1.2)
Mode 4

DCI format 1A

Common and

UE specific by C-RNTI

Transmit diversity (see subclause 7.1.2)
DCI format 2

UE specific by C-RNTI

Closed-loop spatial multiplexing  (see subclause 7.1.4)or Transmit diversity (see subclause 7.1.2)
Mode 5

DCI format 1A

Common and

UE specific by C-RNTI

Transmit diversity (see subclause 7.1.2)
DCI format 1D

UE specific by C-RNTI

Multi-user MIMO (see subclause 7.1.5)
Mode 6

DCI format 1A
Common and

UE specific by C-RNTI

Transmit diversity (see subclause 7.1.2)
DCI format 1B
UE specific by C-RNTI

Closed-loop spatial multiplexing (see subclause 7.1.4) using a single transmission layer
Mode 7

DCI format 1A
Common and

UE specific by C-RNTI

If the number of PBCH antenna ports is one, Single-antenna port, port 0 is used (see subclause 7.1.1), otherwise Transmit diversity (see subclause 7.1.2)
DCI format 1

UE specific by C-RNTI

Single-antenna port, port 5 (see subclause 7.1.1)
Mode 8

DCI format 1A

Common and
UE specific by C-RNTI

If the number of PBCH antenna ports is one, Single-antenna port, port 0 is used (see subclause 7.1.1), otherwise Transmit diversity (see subclause 7.1.2)
DCI format 2B

UE specific by C-RNTI

Dual layer transmission, port 7 and 8 (see subclause 7.1.5A) or single-antenna port, port 7 or 8 (see subclause 7.1.1)
Mode 9
DCI format 1A
Common and
UE specific by C-RNTI 

Non-MBSFN subframe: If the number of PBCH antenna ports is one, Single-antenna port, port 0 is used (see subclause 7.1.1), otherwise Transmit diversity (see subclause 7.1.2)

MBSFN subframe: Single-antenna port, port 7 (see subclause 7.1.1)

DCI format 2C
UE specific by C-RNTI

Up to 8 layer transmission, ports 7-14 (see subclause 7.1.5B)
...

Table 7.1-6: PDCCH and PDSCH configured by SPS C-RNTI

Transmission mode
DCI format

Search Space

Transmission scheme of PDSCH corresponding to PDCCH

Mode 1

DCI format 1A

Common and

UE specific by C-RNTI

Single-antenna port, port 0 (see subclause 7.1.1)
DCI format 1

UE specific by C-RNTI

Single-antenna port, port 0 (see subclause 7.1.1)
Mode 2

DCI format 1A

Common and

UE specific by C-RNTI

Transmit diversity (see subclause 7.1.2)
DCI format 1

UE specific by C-RNTI

Transmit diversity (see subclause 7.1.2)
Mode 3

DCI format 1A

Common and

UE specific by C-RNTI

Transmit diversity (see subclause 7.1.2)
DCI format 2A

UE specific by C-RNTI

Transmit diversity (see subclause 7.1.2)
Mode 4

DCI format 1A

Common and

UE specific by C-RNTI

Transmit diversity (see subclause 7.1.2)
DCI format 2

UE specific by C-RNTI

Transmit diversity (see subclause 7.1.2)
Mode 5

DCI format 1A

Common and

UE specific by C-RNTI

Transmit diversity (see subclause 7.1.2)
Mode 6

DCI format 1A
Common and

UE specific by C-RNTI

Transmit diversity (see subclause 7.1.2)
Mode 7

DCI format 1A
Common and

UE specific by C-RNTI

Single-antenna port, port 5 (see subclause 7.1.1)
DCI format 1

UE specific by C-RNTI

Single-antenna port, port 5 (see subclause 7.1.1)
Mode 8

DCI format 1A

Common and
UE specific by C-RNTI

Single-antenna port, port 7(see subclause 7.1.1)
DCI format 2B

UE specific by C-RNTI

Single-antenna port, port 7 or 8 (see subclause 7.1.1)

Mode 9
DCI format 1A

Common and
UE specific by C-RNTI 

Single-antenna port, port 7 (see subclause 7.1.1)
DCI format 2C

UE specific by C-RNTI

Single-antenna port, port 7 or 8, (see subclause 7.1.1)




Transmission mode 1-7 are designed in Rel-8. UEs in transmission mode1-7 are not allowed to receive PDSCH in MBSFN subframes. In Rel-10, PDSCH transmitted on antenna port 7-14 can be mapped to MBSFN subframes. 

According to table 7.1-5 and 7.1-6, UEs in transmission mode 8 and transmission mode 9 can receive PDSCH in MBSFN subframes. Then MCCH information change notification on PDCCH with M-RNTI and PDSCH transmission can be sent in the same MBSFN subframes.

Table 7.1-6 lists the transmission modes while PDCCH and PDSCH configured by SPS C-RNTI. In the table, transmission mode 8 and transmission mode 9 are configured for the PDSCH transmitted on antenna port 7 and 8. Then SPS resources can be mapped to MBSFN subframes. In current MAC specification, it is stated while a configured downlink assignment happens in MBSFN subframe the DL-SCH shall not be received by UE.

Observation 1: In TS 36.302, it should be captured that MCCH information change notification on PDCCH with M-RNTI and PDSCH transmission can be sent in the same MBSFN subframes. 

Observation 2: In TS 36.321, it should be supported that the configured downlink assignment can happen in MBSFN subframe.

Proposal: The feature of PDSCH transmission in MBSFN subframe should be captured in Rel-10 TS 36.302 and 36.321 specifications.
3. Conclusion
This contribution clarify that current TS 36.302 and TS 36.321 are inconsistent with RAN1 agreement that PDSCH can be transmitted in MBSFN subframes. The corresponding CRs are provided in [4] [5].

Proposal: The feature of PDSCH transmission in MBSFN subframe should be captured in Rel-10 TS 36.302 and 36.321 specifications.
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