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1 Introduction
A CR was agreed in Rel-9 to clarify the MBSFN subframe comprising the non-MBSFN and MBSFN regions [1]. Further in [2], it was agreed that the parameter non-MBSFNregionLength is signalled per MBSFN area in SIB-13. This contribution discusses to address some issues on the length of the non-MBSFN region in an MBSFN subframe for PMCH transmission.
2  Discussions
In order to solve AGC setting issue and to avoid the unnecessary buffering until PCFICH is decoded [4], RAN1 agreed the followings [3]:
	RAN1 has agreed that:

· Rel-9 MBMS UEs are informed about the CFI value in MBSFN subframes with PMCH also by higher layers

· The exact details of the signaling to be decided by RAN2

· Forward compatibility with reuse of MBSFN subframes for PDSCH in Rel-10 shall be considered


The issues of AGC setting and buffering can be addressed either by signalling the starting OFDM symbol for PMCH or by signalling the CFI value. The former means that the number of PDCCH symbols indicated by PCFICH does not have to be fixed while the later does. The LS would imply that RAN1 agreed the later one.
Observation 1: RAN1 agreed in RAN1#60 that Rel-9 MBMS UEs are informed about CFI value (i.e. the number of PDCCH symbols) in MBSFN subframes with PMCH by higher layers.

Further, RAN2 introduced the parameter for the length of non-MBSFN region (non-MBSFNregionLength) per MBSFN area via SIB-13 [2]. The non-MBSFNregionLength in TS36.331 is described as:
	non-MBSFNregionLength

Indicates how many symbols from the beginning of the subframe constitute the non-MBSFN region. This value applies in all subframes of the MBSFN area used for PMCH transmissions as indicated in the MSI. The values s1 and s2 correspond with 1 and 2 symbols, respectively: see TS 36.211 [21, Table 6.7-1].


Observation 2: RAN2 introduced the parameter of non-MBSFNregionLength in SIB-13 for the PMCH subframes per MBSFN area. The non-MBSFNregionLength applies in the MBSFN subframes for PMCH transmission.
Considering the observation 1 and 2 above, in order to make the alignment for CFI signalling which was agreed in RAN1, the CFI value (i.e. the number of PDCCH symbols) should be the same as the non-MBSFNregionLength in the subframe for PMCH transmission, where it is not captured in the specification.
Observation 3: In order to correctly reflect the previous RAN1 agreement, the CFI value (i.e. the number of PDCCH symbols) should be the same as non-MBSFNregionLength in the subframes for PMCH transmission.

Following the reference in TS36.331, the section 6.1 defines the non-MBSFN and MBSFN region as follows. It states that the length of non-MBSFN region is given by Table 6.7-1 (highlighted as yellow). However, the table only indicates the number of PDCCH symbols which is derived from PCFICH decoding. In case when the subframe is not for PMCH transmission, it is the correct understanding that the length of the non-MBSFN region is derived from CFI value. On the other hand, in case when the higher layer signalling non-MBSFNregionLength is available in the subframes for PMCH transmission, the length of the non-MBSFN region should be determined by higher layer signalling. However, there is no description on how the higher layer parameter non-MBSFNregionLength in the subframes for PMCH transmission is used in RAN1 specification.

	6.1
Overview

The smallest time-frequency unit for downlink transmission is denoted a resource element and is defined in Section 6.2.2.
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. 

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

Unless otherwise specified, transmission in each downlink subframe shall use the same cyclic prefix length as used for downlink subframe #0.


	Table 6.7-1: Number of OFDM symbols used for PDCCH.

Subframe

Number of OFDM symbols for PDCCH when 
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Subframe 1 and 6 for frame structure type 2

1, 2

2

MBSFN subframes on a carrier supporting PDSCH, configured with 1 or 2 cell-specific antenna ports
1, 2

2

MBSFN subframes on a carrier supporting PDSCH, configured with 4 cell-specific antenna ports
2

2

Subframes on a carrier not supporting PDSCH

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




Observation 4: There is no description on how the higher layer parameter non-MBSFNregionLength is used in the subframes for PMCH transmission in RAN1 specification.
From the discussion so far, we have two issues to be addressed:
1) The length of the non-MBSFN region in an MBSFN subframe for PMCH transmission should be given by the higher layer parameter non-MBSFNregionLength.

2) The number of OFDM symbols used for PDCCH should be the same as the higher layer parameter non-MBSFNregionLength.
This issue has been in existence since TS36.211 v9.1.0 when the concepts of non-MBSFN and MBSFN regions have been introduced. Therefore, the corrections for these problems could be made for Rel-9 specification.
Given the observations, we propose the followings:

Proposal: The following two issues should be addressed and the related text proposal is provided in Annex:
1) The length of the non-MBSFN region in an MBSFN subframe for PMCH transmission should be given by the higher layer parameter non-MBSFNregionLength.

2) The number of OFDM symbols used for PDCCH should be the same as the higher layer parameter non-MBSFNregionLength.
3 Conclusions

This contribution discussed the issues of discrepancy between CFI value and the signalled non-MBSFNregionLength. The observations and proposals to address the issues are summarized as follows:
Observation 1: RAN1 agreed in RAN1#60 that Rel-9 MBMS UEs are informed about CFI value (i.e. the number of PDCCH symbols) in MBSFN subframes with PMCH by higher layers.
Observation 2: RAN2 introduced the parameter of non-MBSFNregionLength in SIB-13 for the PMCH subframes per MBSFN area. The non-MBSFNregionLength applies in the MBSFN subframes for PMCH transmission.

Observation 3: In order to correctly reflect the previous RAN1 agreement, the CFI value (i.e. the number of PDCCH symbols) should be the same as non-MBSFNregionLength in the subframes for PMCH transmission.

Observation 4: There is no description on how the higher layer parameter non-MBSFNregionLength is used in the subframes for PMCH transmission in RAN1 specification.
Proposal: The following two issues should be addressed and the related text proposal is provided in Annex:

1) The length of the non-MBSFN region in an MBSFN subframe for PMCH transmission should be given by the higher layer parameter non-MBSFNregionLength.

2) The number of OFDM symbols used for PDCCH should be the same as the higher layer parameter non-MBSFNregionLength.
References
[1] R1-100787, (36.211, F, Rel-9) CR0146, Clarification of MBSFN subframe definition
[2] R2-101898, (36.331, C, Rel-9) CR0372, Inclusion of non-MBSFN region length in SIB13
[3] R1-101684, LS on CFI Signaling in MBSFN Subframes, RAN1
[4] R1-101410, PMCH Reception Issue, Nokia, Nokia Siemens Networks
Annex Text proposals for TS36.211 v9.1.0
[…]

6.1
Overview

The smallest time-frequency unit for downlink transmission is denoted a resource element and is defined in Section 6.2.2.
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 the higher layer parameter non-MBSFNregionLength if the subframe is for PMCH transmission; and by Table 6.7-1 otherwise. 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. 
The UE shall assume the length of the non-MBSFN region in an MBSFN subframe is identical to the number of OFDM symbols used for PDCCH if the subframe is for PMCH transmission.
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