
3GPP TSG-RAN WG1 #71                                                     R1-125138

New Orleans, USA, 11th – 15th November 2012
Source:
CATR
Title:
Views on how to handle collision between PSS/SSS and DM RS
Agenda Item:
6.3.1.1
Document for:
Discussion and Decision

1. Introduction
A new work item for new carrier type is agreed at last RAN meeting, in the first phase, the new carrier type being aggregated with legacy LTE carrier would be specified, including necessary enhancements for transmission of data and control as well as the necessary UE mobility support on the new carrier type. For non synchronized carrier, PSS/SSS would be present at NCT, and conflict between PSS/SSS and DM RS would happen both for FDD and TDD. In LTE rel-10, the collision is solved by restrict a UE scheduled with DM RS not to use the PRBs containing PSS/SSS. For NCT, the DM RS are the main reference signal used for demodulation, so the collision between these two signals should be considered.

 At RAN1#69 meeting, there are two alternatives:
Alt1: move the PSS/SSS to new time locations to avoid colliding with DM RS

· Alt 1a: keep the Rel-8 relative location of PSS and SSS unchanged

· Alt 1b: change the relative location of PSS and SSS as well

Alt2: keep the Rel-10 DM RS patterns and Rel-8 PSS/SSS locations unchanged, and handle the collision between PSS/SSS and DM RS with one of the following ways:
· Alt2a: puncture DM RS in the PRB pairs where DM RS collides with PSS

· Alt2b: forbid PDSCH transmission in the PRB pairs where collision between PSS/SSS and DM RS may happen.


In this paper, we analyze these two alternatives and give our preference to solve the problem.
2. Discussion
For alt1, the main problem is to get the new position of PSS/SSS, the following principles should be considered:
1) avoidance to use the OFDM symbols of other signals transmitted in the new carrier type

2) similar performance of cell detection
If the relative position of PSS/SSS is not changed (alt 1a), the detection performance is unchanged, but it is difficult to find the OFDM symbols especially in TDD system as shown in the figure below. 
If the relative location of PSS and SSS is changed (alt 1b), as shown in the figure below, one example is that for FDD with normal CP, the fourth and the nineth OFDM symbols in one subframe could be used as SSS and PSS respectively and for TDD with normal CP, the nineth symbol of the first subframe could be used as SSS, and the second symbol of the second subframe could be used as PSS.
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The disadvantage of this alt 2b is that the accuracy of the detection maybe affected, because the UE could not identify which carrier is new carrier type, and which carrier is legacy carrier, and it has to detect two possible position of each type of carrier, and the performance would be degraded.
For alt2, alt 2a could use more frequency resources than alt 2b, there would have no specification effect to redefine the new location of PSS/SSS for new carrier type, and the detection performance could be kept. On the other hand, the main disadvantage of alt2b is that the reduction of DM RS density would introduce less accurate channel estimation performance especially for UEs with high speed.

In our point of view, the alt2a is slightly preferred for the simplification of specification.
3. Conclusion
In this paper, the cons and pros of the different method to solve the collision problem of DM RS and PSS/SSS, and we slightly prefer alt 2a to puncture DM RS in the PRB pairs where DM RS collides with PSS/SSS
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