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1. Introduction

In the last meeting RAN1#65, it was agreed that PDSCH may be transmitted in the subframes (i.e. MBSFN subframes) indicated by the higher layer parameter mbsfn-SubframeConfigList (SIB-2) except the subframes indicated by higher layers (RRC/MAC) to decode PMCH when a UE is configured in TM9 [1][2].

We think further clarification will be beneficial for three points discussed below. Therefore, in this contribution, we will provide our view on these points.
2. Cyclic prefix used for PDSCH in MBSFN subframes
The cyclic prefix length used for PDSCH in MBSFN subframes is not explicitly/implicitly specified in the current specifications. It seems natural to consider that the cyclic prefix length is same as the one used in subframe #0, i.e. always a normal subframe, while there might be some other possibilities, e.g. configured with explicit signalling , same as PMCH (i.e. always extended cyclic prefix), coordinated between cells or points (via X2 or within an eNB), etc.
Proposal:

· Confirm that the cyclic prefix of PDSCH in MBSFN subframes is the same as the one used in subframe #0 
· Capture it in TS36.211. 

The corresponding draft CR is available in [3].
3. Collision handling of PDSCH and PRS in MBSFN subframes

Regarding collision of PRS and PDSCH in MBSFN subframes, a CR [4] was treated but not agreed in the last meeting. So, we believe it is still open how to capture it in the specifications.

This issue can be broken down into four cases (Table 3-1.):
Table 3-1. Case of PRS and PDSCH collision in MBSFN subframes

	
	PRS subframe assignment
	CP of PDSCH
	CP of PRS

	
	
	Normal subframes
	MBSFN subframes
	

	Case 1
	Normal or both normal and MBSFN subframes
	Normal
	Normal
	Normal

	Case 2
	
	Extended
	Extended
	Extended

	Case 3
	Only MBSFN subframes
	Normal
	Normal
	Extended

	Case 4
	
	Extended
	Extended
	


Case 1 and 2:

· The same cyclic prefix as subframe #0, which is always normal subframe, is used for both PRS and PDSCH in MBSFN subframes
· It will be possible that PDSCH is transmitted with PRS simultaneously in the same MBSFN subframe likely in FDM manner if resources for PDSCH is available

· This is the same behaviour as in normal subframes
· No additional description will be necessary.
Case 3:
· Extended CP is always used for PRS, normal CP is used for PDSCH
· Different cyclic prefix is used for PDSCH and PRS in MBSFN subframes
· Collision is assumed as an error case

· No description for an error case is needed in the specifications.
Case 4:

· The same cyclic prefix is used for both PDSCH and PRS in MBSFN subframes

· It will be possible that PDSCH is transmitted with PRS simultaneously in the same MBSFN subframe in FDM manner if resources for PDSCH is available
· This is the same behaviour in normal subframes
· No additional description will be necessary.
Based on above analysis, all the case are either same behaviour as in normal subframes or an error case so that no description will be necessary. We think that the description with square brackets in the current specification [2] is not necessary if RAN1 understanding is captured by the minutes or reason for change of the CR.
Proposal:

· Take note of RAN1 understanding on this issue in the minutes or reason for change of the CR
· Agree on the CR to remove whole description within the square brackets 
4. Details on MBSFN subframes indicated to decode PMCH 

In the last meeting RAN1#65, it was agreed which MBSFN subframes may be used for PDSCH transmission and specified as follows [2]: 
In the subframes indicated by the higher layer parameter mbsfn-SubframeConfigList except the subframes indicated by higher layers to decode PMCH, when a UE is configured in transmission mode 9, the UE shall upon detection of a PDCCH with CRC scrambled by the C-RNTI with DCI format 1A or 2C intended for the UE, decode the corresponding PDSCH in the same subframe.
We would like to make further clarification on the underlined text, more specifically, whether MSP (MCH Scheduling Period) or MSI (MCH Scheduling Information) should be taken into account in order to know which MBSFN subframes are available for PDSCH transmissions. 
There are three higher layer signaling indicating MBSFN subframes where PMCH are allocated. Our view on this is as follows:
· Indicated by SIB-13
MBSFN subframes indicated in SIB-13 (for only one MBSFN area where the UE is interested to receive MBMS services) are recognised by the UE as used for MCCH transmission

· All of MBSFN subframes indicated in SIB-13 may not be used for PDSCH transmissions 

· We have nothing to be clarified on this point.
· Indicated by MCCH message (pmch-config)
MBSFN subframes included in the MSA, which is indicated in the MCCH message (for only one MBSFN area where the UE is interested to receive MBMS services)
· If we understand correctly, an MSA is utilised periodically with the period of MSP. Other MSAs out of the period are not used for PMCH transmission (Fig 4-1).
· In our view, MBSFN subframes belonging to such unused MSA (shown as *MSA in the figure below) can be assumed that they are not indicated to decode PMCH, so they can be used for PDSCH transmissions. We think this behaviour is consistent with the current specification[2].
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Fig 4-1.
Example of relation between MSA and MSP

· Indicated by MSI (MCH Scheduling Information MAC control element)
MSI is specified in [5] as follows: 
"An MCH Scheduling Information MAC control element is included at the beginning of the MCH scheduling period in the first subframe of each MSA to indicate the position of each MTCH and unused subframes on the MCH."

Therefore, if we understand correctly, MSI indicates the actual use of MBSFN subframes belonging to the MSA in the period of MSP and other MBSFN subframes in the MSA are left unused. One question is if these unused MBSFN subframes can be used for PDSCH transmissions.

We think there will be some options to handle this:
Option 1. All MBSFN subframes in the MSA are assumed to be used for PMCH transmission regardless of indication by the MSI;
Option 2. All MBSFN subframes not used for PMCH transmissions in the MSA, which may be known from MSI, can be used for PDSCH transmission;
Option 3. MBSFN subframes not used for PMCH transmissions AND k subframes later than reception of the MSI in the MSA can be used for PDSCH transmission; k is expected time to decode MSI and should be specified.

In our view, these unused subframes known from MSI may be changing dynamically and should not be used for PDSCH transmission as UE might not be able to know which are the unused MBSFN subframes before assignment. 
Therefore, our proposal is option 1. Further we assume that it is an error case to assign PDSCH to such unused MBSFN subframes so that no CR is necessary. 
For option 2, it will not be appropriate to assign unused MBSFN subframes for PDSCH transmission since eNB does not know when the UE completes decode of the MSI and know unused MBSFN subframes.
For option 3, it looks an optimisation and is too late for Rel-10.
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Fig 4-2.
Example of an MSA which consists of six MBSFN subframes and only four MBSFN subframes are utilised at a timing. The 4th MBSFN subframe is indicated as end of the last MBMS service (or padding) by MSI.
We propose to confirm above analysis and to take note of RAN1 understanding in the minutes. Then we think no CR is necessary.

Proposal:

· Confirm option 1 is RAN1 understanding and take note of RAN1 understanding in the minutes, then no CR is necessary

Note that the discussion in this section is only applicable for UEs with MBMS capability. For other UE, option 2 will be possible.
5. Conclusion

We have made further analysis on PDSCH transmission in MBSFN subframes and provided further clarifications:
· It is clarified that normal CP length is used for PDSCH in MBSFN subframes and companion CR is provided;
· It is clarified that collision of PDSCH and PRS in MBSFN subframes is same behaviour as in normal subframes or an error case. No text is necessary in the specification on collision handling. It is proposed to capture RAN1 understanding on this in the minutes;
· It is clarified which MBSFN subframes are assumed to be used for PMCH transmissions and no additional text is not necessary in the specification. It is proposed to capture RAN1 understanding on this in the minutes.
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