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1. Introduction

In [1] the following agreements and conclusions regarding the synchronization signals on LTE Rel-11 new carrier type have been captured
Agreement:

· No new detection/acquisition signals will be designed for the new carrier type (except possibly new time/frequency configurations of existing signals)

Conclusions:

· For non-synchronized new carriers:

· Working assumption: Rel-8 PSS/SSS sequences are transmitted

· Time-frequency location of PSS/SSS is FFS; baseline is as per Rel-8. For proposals for other time-frequency locations, benefits relative to baseline should be shown

· Study further whether there is a benefit in preventing a Rel-8 UE acquiring the PSS/SSS of a carrier of the new type, and if so, how this might be done

Aim to confirm the working assumption and close the FFS at RAN1#68bis.

In this paper we discuss on the time and frequency location of PSS/SSS when these signals exist on the new carrier type, and also discuss on the possible impact when legacy UE (i.e. Rel-8/9/10 UEs) detects PSS/SSS on the new carrier type. 
2. Discussions on PSS/SSS on New Carrier Type
On preventing a legacy UE acquiring the PSS/SSS of a carrier of the new type

According to the previous agreements, PSS/SSS need to be provided on new carrier type when it is non-synchronized with the associated backward compatible carrier. As we pointed out in [2], considering the case when PSS/SSS exist on the new carrier type and the BCH does not exist on the new carrier type as some have proposed, a legacy UE which is not aware of this would still search PSS/SSS and then try to decode BCH. According to [3], in such a case (i.e., essential system information missing) the UE shall consider the cell as barred, i.e. the UE shall exclude the barred cell as a candidate for cell selection/reselection for 300 seconds. As the 300 second period is much longer compared to the time needed to determine that the essential system information is missing, the extra power saving from preventing a legacy UE finding the PSS/SSS of a carrier of the new type may be limited. Therefore we have the following proposal regarding this issue

Proposal #1

· Considering the existing mechanism of handling essential system information missing, the extra power saving from preventing a legacy UE acquiring the PSS/SSS of a carrier of the new type may be limited. 
· No further optimization is standardized to prevent such acquisition. 
On time and frequency location of PSS/SSS
First of all, moving PSS/SSS to other frequency locations may not ensure that the signals are undetectable by a legacy UE. The main reason is that UEs will anyway have to search the 100 kHz frequency raster according to the LTE channel arrangement. Furthermore, moving PSS/SSS to other time resources may also have issue such as the complicated UL/DL switching point determination for TDD. 

On the other hand, there might be benefit from interference coordination point of view. For example, the time and frequency resources for PSS/SSS of different cells are coordinated so that the interference among these signals or from data channel to PSS/SSS signals can be reduced. But at least for FDD, it is already possible to use timing offset between two cells so that PSS/SSS symbols do not collide between different cells.  From high level viewpoint, interference coordination of PSS/SSS signals is not just a specific topic under the CA enhancement WI, but is relevant for HetNet scenarios in general. For example, the PSS/SSS interference has also been discussed in the feICIC discussions (see e.g. [4]).Therefore, before any further optimization may be discussed, it must be justified in terms of the interference handling of PSS/SSS in HetNet scenarios 
Another possible impact is for the future support of low cost MTC users in the new carrier type. In this case, if the synchronization signals are mapped to different frequency locations in a band, it may be costly to enable MTC users to re-tune to the different frequency locations and search for PSS/SSS accordingly.  
Therefore, we propose to confirm the work assumption from the previous RAN1 meeting, i.e., 

Proposal #2 
· To confirm the previous working assumption as an agreement in RAN1

· Rel-8 PSS/SSS sequences are transmitted

3. Conclusions
In this paper, we discuss on the remaining open issues with PSS/SSS on non-synchronized new carriers, and have the following proposals
Proposal #1

· Considering the existing mechanism of handling essential system information missing, the extra power saving from preventing a legacy UE acquiring the PSS/SSS of a carrier of the new type may be limited. 
· No further optimization is standardized to prevent such acquisition. 
Proposal #2 

· To confirm the previous working assumption as an agreement in RAN1

· Rel-8 PSS/SSS sequences are transmitted
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