3GPP TSG-RAN WG1 #64
R1-110747
Taipei, Taiwan
21st – 25th February, 2011
Agenda item:
6.1
Source: 

        NEC Group
Title: 
Collision of PMCH and PRS transmission in the same MBSFN subframe 
Document for:
Discussion/Decision

1. Introduction

In the current Release 9 specification [1], MBSFN subframes can be configured for both PMCH and positioning reference signals (PRS) transmissions within a cell.  TS 36.211 states that:
“Positioning reference signals shall only be transmitted in resource blocks in downlink subframes configured for positioning reference signal transmission. If both normal and MBSFN subframes are configured as positioning subframes within a cell, the OFDM symbols in a MBSFN subframe configured for positioning reference signal transmission shall use the same cyclic prefix as used for subframe #0. If only MBSFN subframes are configured as positioning subframes within a cell, the OFDM symbols configured for positioning reference signals in these subframes shall use extended cyclic prefix length.”
And also: 

“MBSFN reference signals shall be transmitted only when the PMCH is transmitted.”
Based on the above statements in the current specification, it is clear that MBSFN subframes can be configured to carry both PMCH and PRS transmissions; therefore, it is possible that PMCH and PRS transmissions to be collided in a same MBSFN subframe within a cell.
This contribution discusses this collision issue and provides three alternative solutions.  
1. Collision of PMCH and PRS transmissions

 Downlink subframes used for positioning reference signals (PRS) are configured from higher layers based on “PRS configuration index” parameter in which the cell specific subframe configuration periodicity and subframe offset are defined there [1]. Three configurations are possible a) only normal subframes are configured as positioning subframes, b) both normal and MBSFN subframes are configured as positioning subframes or c) only MBSFN subframes are configured as positioning subframes within a cell.  In addition, within a cell, MBSFN subframes are also configured for PMCH transmission from higher layers where PMCH occupies the whole system bandwidth.
However, it is not clear how the MBSFN subframes are allocated/shared between the PMCH and the PRS transmissions including muted PRS positioning occasions. 
It may be allowed to configure PMCH and PRS transmission into the same MBSFN subframe based on the current specifications. It may be interpreted from current specification that PRS are punctured into PMCH (i.e. PRS REs overwrite PMCH). 
However, in the case subframe #0 is with normal cyclic prefix length and both normal and MBSFN subframes are configured as positioning subframes, it is impossible to multiplex those two transmissions in the same MBSFN subframe because PRS can be transmitted with normal CP in MBSFN subframes while PMCH is always transmitted with extended CP. This will be problematic for a UE that is capable of both MBMS and OTDOA positioning because it may not know what will happen in such subframes.  
Further more, in the case subframe #0 is with extended cyclic prefix length and both normal and MBSFN subframes are configured as positioning subframes, and in the case only MBSFN subframes are configured as positioning subframes within a cell, if we allow PMCH and PRS are transmitted in the same MBSFN subframe where PRS REs overwrite PMCH, there is likely that even some MBSFN-RS are punctured in the second last OFDM symbol of the MBSFN subframe. This occurs when the cell specific frequency shift parameter (i.e.
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) of the PRS RE mapping is odd number.
So it will be preferable to specify UE behaviour in MBSFN subframes where collision between PMCH and PRS transmission happens.
From above discussions, some solutions are needed to resolve the collision issue. 
There are three alternative solutions:

Alt 1: Clarify that a UE may assume only PRS is transmitted and PMCH dropped in such subframes
In this alternative, whenever collision happens in the same MBSFN subframe, PRS is transmitted and PMCH including the MBSFN RS is dropped. The main reason of prioritizing PRS transmission over PMCH is that OTDOA positioning may be used with emergency calls.
For a UE that is capable of both MBMS and OTDOA or a UE that is capable of only OTDOA, there is no ambiguity what will be transmitted. However, there may be performance or service availability of the MBMS that will be affected if PRS transmission collides with the PMCH carrying MCCH very frequently.

Alt 2: Clarify that a UE may assume only PMCH is transmitted and PRS dropped in such subframes
In this second alternative, whenever collision happens in the same MBSFN subframe, PMCH is transmitted if scheduled, and PRS is dropped. The justification of this alternative is that no HARQ is available for MBMS service.
For a UE that is capable of both MBMS and OTDOA or a UE that is capable of only MBMS, there is no ambiguity. However, this solution will lead to positioning performance degradation or make it impossible, depending on how many PRS positioning occasions are overridden by PMCH.
Alt 3: Clarify UE behaviour is unspecified
In this third alternative, it is clarified in the specification that UE behaviour is unspecified in MBSFN subframes where scheduled PMCH transmission and PRS positioning occasion collides, i.e. network may not actually be allowed to configure such overlaps.
This alternative resolves the collision issue with a little sacrifice of flexibility to overlap PMCH and PRS transmission, which will be a corner case.
Among these three solutions, we prefer Alt 3 because other two alternative solutions have some issues on a UE which is capable of either of MBMS or OTDOA only.
2. Conclusions
In this contribution, we have discussed the collision of PMCH and PRS transmissions in the same MBSFN subframe. 
We proposed to clarify the UE behaviour in such subframes and three alternative solutions were provided as follows:
Alt 1: Clarify that a UE may assume only PRS is transmitted and PMCH including the MBSFN RS is dropped.
Alt 2: Clarify that a UE may assume only PMCH including the MBSFN RS is transmitted and PRS is dropped.

Alt 3: Clarify in the specification (i.e. TS36.213) that UE behaviour is unspecified.

We propose to take Alt 3 which implies that a network is responsible for avoiding collision of PMCH and PRS transmissions in MBSFN subframes.
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