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1. Introduction

The collision between PSS/SS and UERS on the NCT is still unresolved after considerable discussions in RAN WG1. The main arguments are between keeping the same position of PSS/SSS as for the backward compatible carrier type (BCT), and moving the PSS/SSS to accommodate full transmission of UERS. Regarding shifting PSS/SS there are also two alternatives, namely, either keeping the same, or changing the relative positions. The following conclusions were reached at the RAN WG1 #73 meeting:
· In case shifting PSS/SSS were to be adopted, study further whether the same or different relative positions would be used as in Rel-8 

· Study further the degradation due to possible puncturing of DMRS. 

This contribution primarily compares the alternatives for shifting PSS/SSS on the NCT. 
2. Comparison of PSS/SSS Shifting Alternatives
Arguments for and against shifting PSS/SSS or puncturing UERS have been discussed in detail and would not be repeated here for brevity (see e.g. [1] – [6] for further information). As such we focus on a comparison between the two alternatives for shifting PSS/SSS:
· Alt. 1: shift PSS/SSS but maintain the same relative position of PSS and SSS

· Alt. 2: shift PSS/SSS and change the relative positions of PSS and SSS
Comparisons of these two alternatives can be found in e.g. [2] and [3]. We summarize these findings and provide some further insight below:

1) Collision Resolution: both alternatives solve the original problem of resolving collision with the UERS. Furthermore, both alternatives ensure the same UERS-based demodulation performance as on the BCT.

2) Carrier Type Identification: RAN1 has not concluded whether to support standalone NCT in Rel-12. In the event that a standalone NCT is not agreed, it is still possible that a standalone NCT may be specified in a future release if the NCT-SCell is finalized in the Rel-12 time frame. Therefore, it is desirable to ensure that a proper framework is put in place to efficiently support initial access on the NCT. 

a. A disadvantage of Alt. 1 is its lack of support for early carrier type identification. Upon completion of PSS/SSS detection, the UE has also determined the PCID, CP type and duplex mode of the cell but it does not yet know if the cell operates as a BCT or an NCT. One approach to solve carrier type identification is by detection of the relative position of CRS port 0. However, this solution not only delays identification but, more importantly, it is error prone because it relies on energy detection of CRS port 0, which now depends on the UE implementation. Secondly, it still requires two hypotheses for detecting CRS port0 location as shown in Figure 1. Finally, there is an implicit assumption in this analysis that the PSS/SSS and CRS port 0 are mapped to the same subframe, which may not be the case as this is still an open question [7]. A different option would be to reserve a range of PCID values for NCT, which would allow early carrier type identification in conjunction with PCID detection. However, this approach may not work for initial cell search if the PCID reservation information is provided in system information broadcast.
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Figure 1 Blind detection of R-CRS tor carrier type identification for Alt. 1
b. In contrast, Alt. 2 provides early detection of the carrier type albeit with an increase in number of hypotheses to four for PSS/SSS detection [2].
3) Impact on legacy UEs: for Alt. 1 a legacy UE could detect PSS/SSS on the NCT but would fail to detect CRS since the relative positions of CRS and PSS/SSS are now different. As mentioned in [3] there is some impact to synchronization time depending on how long it takes the UE to declare failure in CRS detection. Unfortunately, this is based on UE implementation and it is possible that a UE at initial cell search can go on and try to decode PBCH, which hopefully should fail. Note that no such issues exist for Alt. 2, and, indeed, legacy UEs cannot synchronize to the NCT.

Some examples of PSS/SSS locations for both FDD and TDD based on Alt. 2 are shown in the Appendix.

Proposal 1: if new PSS/SSS positions are adopted for the NCT, change the relative positions of PSS and SSS for early carrier type identification.
Each of the current alternatives, namely, shifting PSS/SSS or puncturing UERS has its merits and drawbacks. The overarching goal should be for a flexible design that can eventually support, if required, all functionalities provided by the BCT. Although it is still an open question whether to support a standalone NCT in Rel-12, proper design should allow for this eventuality in a future release, if it is not deemed necessary within the Rel-12 time frame. Therefore, if shifting PSS/SSS cannot be agreed it is worth reconsidering new positions for UERS as was discussed at the RAN1 #72bis meeting. In this case a new UERS position would apply for the entire system bandwidth and in all subframes. 
3. Conclusion

This contribution compared two alternatives on shifting PSS/SSS on NCT to prevent collision with UERS. Based on several operational considerations we conclude that:
· If new PSS/SSS positions are adopted for the NCT, change the relative positions of PSS and SSS for early carrier type identification.
· Alternatively, revisit the prior agreement on new UERS positions for the NCT.
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Figure 2 Candidate PSS/SSS locations for TDD for the NCT
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Figure 3 Candidate PSS/SSS locations for FDD for the NCT
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