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1. Introduction
In previous meetings, different alternatives for resolving collision between PSS/SSS and Rel-10 DMRS on NCT have been discussed for a while. Several companies had proposed their proposals of new DMRS patterns and their simulation results [1]. After fruitful discussion on the performance of new DMRS patterns for NCT in the last meeting, many companies observed and proposed that no overall significant performance gain is observed for new DMRS pattern on NCT [2]. Accordingly, WG concluded with remaining options for usage of PRBs containing PSS/SSS in NCT as follows. 

Conclusion:

· Do not adopt a new DMRS pattern

· Discuss further between Alt 2a and 2b or consider whether there may be other possible solutions for the PRBs containing PSS/SSS until RAN1#73.

· Alt 2a: Do not adopt a new DMRS pattern and shift PSS/SSS

· Alt 2b: Do not adopt a new DMRS pattern and puncture DMRS (do not shift PSS/SSS (at least for the motivation of avoiding collisions with DMRS))

This contribution discusses our observation on usage of PRBs containing PSS/SSS between the above remaining options and presents our proposals of better radio resource utilization. 
2. Usage of PRBs containing PSS/SSS from remaining options
Fig. 1(a) and 1(b) shows examples of resource usage in the remaining Alt. 2a and 2b within a PRB pair containing PSS/SSS. In frame structure type 1, for example, central 6 PRB pairs in subframe 0 and 5 would be affected and would be utilized as one of them in the figure. 
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(b) Alt. 2b  Puncture DMRS
Fig. 1  Examples of remaining Alt. 2a and 2b
One of the identified motivations for new carriers is to enhance spectral efficiency [3]. It would be helpful if these 6 RBs could be used as PDSCH resources on new carriers. Therefore, the first issue could be revisited is whether these PRBs containing PSS/SSS should be used.

More resources on these PRBs could be used for PDSCH while PBCH and/or PDCCH are not transmitted or transmitted with reduced information on NCT. It would be reasonable to at least allow eNB scheduler to decide whether or not to make use of these PRBs according to system loading, channel condition, etc. 
Proposal #1: Allow eNB scheduler to decide whether or not to make use of PRBs containing PSS/SSS in NCT according to system loading, channel condition, etc. 
The next issue is which solution in Fig. 1 should be adopted. Alt. 2a shifts PSS/SSS as shown in Fig.1(a). This approach could provide similar performance during channel estimation and synchronization as compared to that on legacy carriers. 
Impact of the approach is that UE needs an additional timing control for synchronization on NCT since PSS/SSS timing is different from legacy carriers. Moreover, when a NCT is next to legacy carriers in frequency, different timing of PSS/SSS signal will cause additional interference to control/data signals on legacy carriers. Furthermore, resource elements available for data usage are less than that in Fig. 1(b). When these PRB pairs are considered in eNB scheduling, system loading at this moment should require more radio resource for data transmission. 
Alt. 2b punctures DMRS while transmitting PSS/SSS. This approach provides more resource for spectrum efficiency at cost of complexity in channel estimation. But, at least PSS/SSS are given sequences and could also be utilized for channel estimation if necessary for implementation. Or eNB schedules these PRBs only in case the channel condition allows DMRS puncturing. 
According to the above discussion, we would like to propose that Alt. 2b, i.e. Puncturing DMRS, should be adopted to improve spectrum efficiency in NCT. eNB scheduler could decide whether or not to make use of these PRBs according to system loading, channel condition, etc. 

Proposal #2: Adopt Alt. 2b, i.e. puncturing DMRS.
3. Conclusions

This contribution discusses our observation on usage of PRBs containing PSS/SSS between the above remaining options and presents our proposals of better radio resource utilization. Our proposal includes: 
Proposal #1: Allow eNB scheduler to decide whether or not to make use of PRBs containing PSS/SSS in NCT according to system loading, channel condition, etc. 

Proposal #2: Adopt Alt. 2b, i.e. puncturing DMRS.
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