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1 Introduction
As it was agreed in RAN#56 [1], the study of new carrier type is removed from Rel-11 work item and postponed to Rel-12. During RAN#57, a new work item for new carrier type [2] is approved with the following two phases. The work shall start with the agreements and working assumptions reached so far during the Rel-11 work item:
· In a first phase specify the New Carrier Type being aggregated with a legacy LTE carrier.

· Specify necessary enhancements for transmission of data and control as well as the necessary UE mobility support on the New Carrier Type.
· In a second phase specify enhancements to the New Carrier Type also considering the findings of the small cell related Rel-12 studies (from RAN#60)
· Specify necessary means to allow standalone and macro-assisted operation on the New Carrier Type, including
· A broadcast mechanism to acquire system information, a common search space for ePDCCH and UE mobility support.
· If justified by the small cell related studies, specify necessary means to support a dual dormant / active state, which means DTX like eNB behaviour (with long DTX cycles) and corresponding UE procedures, with or without reduced CRS in the active state.
· Verify the suitability of the solutions specified in the first phase for the purposes of standalone New Carrier Type operations and small cells and update the necessary functionalities and signals if necessary.
· Specify corresponding UE and eNB core requirements
In this contribution, we provide our views on the handling of collision between PSS/SSS and DM-RS for the new carrier types in Rel-12.
2 Discussions
As it was discussed in Rel-11, one issue for the design of new carrier type is to resolve the collision between PSS/SSS and DM-RS, in order to increase the utilization of frequency resources on the new carrier type by allowing DM-RS based downlink transmission in the PRBs with PSS/SSS transmission. In RAN1#69 [3], it was agreed that the Rel-10 DM-RS patterns will be reused on the new carrier type, and the following alternatives were proposed to be further studied for the handling of collision between PSS/SSS and DM-RS.

· Alt 1: Move the PSS/SSS to new time locations to avoid colliding with DM-RS, while the relative locations of PSS and SSS with either of the following ways
· 1a：Keep the Rel-8 relative locations of PSS and SSS unchanged
· 1b：Change the relative locations of PSS and SSS as well
· Alt 2: Keep the Rel-10 DM-RS patterns and Rel-8 PSS/SSS locations unchanged, and to avoid the collision between PSS/SSS and DM-RS with either of the following ways
· 2a：Puncture DM-RS when colliding with PSS/SSS

· 2b：Forbid PDSCH transmissions in the PRBs with collision between PSS/SSS and DM-RS

For Alt 1, new time locations of PSS/SSS different from Rel-8 shall be introduced in the specification for the new carrier type no matter the Rel-8 relative locations of PSS and SSS are kept or changed. In addition, in case that the new carrier type works as a stand-alone carrier, the performance of synchronization may be degraded with Alt 1b since additional hypotheses of PSS/SSS locations beyond the one defined in Rel-8 need to be detected. Although the number of hypotheses of PSS/SSS locations may not be increased with Alt 1a, there are no available symbols for a new time location of PSS/SSS with the Rel-8 relative locations for TDD, assuming PSS/SSS shall not be transmitted in the same OFDM symbols as port 0 CRS, CSI-RS and DM-RS, unless some configuration restrictions are introduced. For example, when CRS port 0 cannot be transmitted in the special subframe and special subframe configurations with DwPTS of 3 OFDM symbols are not supported for the new carrier type, the first and the fourth symbols in DwPTS can be used for PSS/SSS transmissions without overlapping with DM-RS or CSI-RS. However, such restrictions for the new carrier type are not preferred. 
For Alt 2, new PSS/SSS time locations are not required to resolve the collision between PSS/SSS and DM-RS, which simplifies the specification for the new carrier type compared with Alt 1. In addition, in case that the new carrier type works as a stand-alone carrier, the performance of synchronization can be maintained as in Rel-8 by not increasing the number of hypotheses of PSS/SSS detection compared with Alt 1b. Furthermore, Alt 2a allows PDSCH transmission in the PRBs containing PSS/SSS, which achieves higher utilization of frequency resources on the new carrier type than Alt 2b. Hence, Alt 2a shall be a natural choice to resolve the collision between PSS/SSS and DM-RS, as shown in Figure 1 for TDD.
Optimally, DM-RS puncturing shall be only applied in the middle 6 PRBs on the new carrier type and in the subframes with PSS/SSS transmission, so as to reduce the impact on downlink performance due to less DM-RS being used for channel estimation. In addition, considering that DM-RS puncturing impacts primarily the downlink performance of high speed UEs, eNB can avoid scheduling such high speed UEs’ downlink transmissions on those PRBs with punctured DM-RS. It should be noted that punctured DM-RS is already supported for PDSCH transmission in DwPTS of the new special subframe configurations in Rel-11.
Thus, we prefer to adopt Alt 2a for the handling of the collision between PSS/SSS and DM-RS on the new carrier type, and the following proposals are suggested:

Proposal 1: New time locations of PSS/SSS shall not be introduced for the new carrier type in Rel-12.
Proposal 2: DM-RS shall be punctured when colliding with PSS/SSS on the new carrier type in Rel-12. 
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(a) DM-RS puncturing in subframe 1/6 with PSS          (b) DM-RS puncturing in subframe 0/5 with SSS
Figure 1: DM-RS puncturing for TDD

3 Conclusions
In this contribution, we discuss the handling of collision between PSS/SSS and DM-RS on the new carrier type with the following proposals:
Proposal 1: New time locations of PSS/SSS shall not be introduced for the new carrier type in Rel-12.
Proposal 2: DM-RS shall be punctured when colliding with PSS/SSS on the new carrier type in Rel-12. 
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