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1 Introduction

The introduction of addtional carrier types in Rel-11 has been discussed in the latest RAN1 meetings. In previsou RAN1 meetings, it was agreed to support both synchronized carriers and unsynchronized carriers. It was also agreed to transmit Rel-8 PSS/SSS sequences and 1 port CRS for unsynchronized carriers. In RAN1#69, the following conclusion is made. 
· Currently no consensus on the need to introduce physical layer mechanisms to prevent legacy UEs acquiring new carriers. 
· Consider until RAN1#69 at least solutions to completely resolve collisions between PSS/SSS and DM-RS

· For solutions based on modifying the PSS/SSS, consider only solutions which only change the time location of the PSS/SSS (do not consider further changing the frequency location)

· Take into account the PSS/SSS performance
 In this contribution, we discuss carriers PSS/SSS position on additional carrier type.
2 Discussion
PSS/SSS position defined in backward compatible carrier collides with the DM-RS (i.e. UE specific reference signal, port 7~14) as shown in Figure 1. 

As discussed in [1], additional carrier type supports only DM-RS (port 7~14) for the PDSCH demodulation. DM-RS is also used for demodulation of ePDCCH. For central 6 RBs in which PSS/SSS are transmitted, only half of the DM-RS is available if PSS/SSS is transmitted in the same position as in Rel.8 on the additional carrier type. In this case, channel estimation accuracy would be significantly degraded. Therefore, it is desired to avoid the collision between PSS/SSS and DM-RS. 
The mapping in Figure 2 is a candidate of PSS/SSS position for additional carrier type, i.e. PSS/SSS on 2nd and 3rd OFDM symbol in subframe 0 and 5 for FDD, and on 2nd and 3rd OFDM symbol in 2nd slot in subframe 0 and 5 for TDD. Information on CP length and frame structure (i.e. FDD/TDD) can be provided from network to prevent a potential synchronization performance loss. 

Although additional complexity to change the PSS/SSS position could be significant, it would be one idea to re-map PSS/SSS in additional carrier type as in Figure 2. If rough time information is available from the network to UE in small cell/local area deployment, to transmit PSS/SSS with zero-power is possible method because in such case, PSS/SSS may not be necessary from time acquisition perspective. The time/frequency tracking would be possible by 1 port CRS in every 5ms. If PSS/SSS position is not conflict with DM-RS position, DM-RS is not unnecessarily voided in zero-power PSS/SSS operation. 
On the other hand, use cases and scenario for unsynchronized carrier, especially for totally unsynchronized case, is not so clear. In order not to define undesired common signal/channels which is difficult to remove in later release, we are fine to focus on synchronized carriers only in Rel-11. 

[image: image1]
Figure 1 PSS/SSS and DM-RS mapping in backward compatible carrier
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Figure 2 Candidate PSS/SSS position in additional carrier type
3 Conclusion 
In this contribution, we discussed PSS/SSS position in additional carrier type. Because additional carrier type supports only DM-RS (port 7~14) for the PDSCH demodulation and also for ePDCCH demodulation, we suggest to avoid the collision between PSS/SSS and DM-RS. It allows PSS/SSS transmission with zero power without conflicting DM-RS position, which can avoid unnecessary waste of DMRS resource.  Zero power PSS/SSS is useful when the network informs rough timing information of NCT to reduce the interference and energy.
On the other hand, use cases and scenario for unsynchronized carrier, especially for totally unsynchronized case, is not so clear. In order not to define undesired common signal/channels which is difficult to remove in later release, we are fine to focus on synchronized carriers only in Rel-11.
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