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1
Introduction
In RAN1#66bis, it was agreed as a working assumption to introduce at least one new carrier type (in the context of carrier aggregation) in Rel-11. In RAN1#68, some design details on the new carrier type were discussed. In this document we address the aspects related to PSS/SSS design for the new carrier type. 
2
Discussion
In RAN1#68, the following was agreed:

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

· 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. 

By default, the same Rel-8 PSS/SSS design should be kept, including the sequence design and the time-frequency location of PSS/SSS.  On the other hand, non-backward compatible PSS/SSS makes the new carrier type “invisible” to the legacy UEs, and consequently, saving the legacy UEs from spending resources on any subsequent procedures after PSS/SSS acquisition (and before being barred from further camping on the new carrier type at a later stage). 

However, such benefits do not warrant a significant change to the current Rel-8 PSS/SSS design. In particular, it seems unnecessary to re-design a new set of PSS/SSS sequences for the new carrier type, since it may involve a lot of standardization and implementation efforts. As a result, we propose:

· Proposal: Confirm the working assumption that the same Rel-8 PSS/SSS sequences should be used by the new carrier type at least for the non-synchronization new carriers. 
Currently, the frequency location of PSS/SSS makes it possible for the UE to acquire PSS/SSS prior to knowledge about system bandwidth. Such property should be kept. 
In LTE Rel-8/9/10, the time locations of PSS/SSS relative to each other for FDD and TDD are designed to be different, in order to facilitate early detection of the frame structure type (FDD or TDD). Any change of the time locations of PSS/SSS, different from the current Rel-8/9/10 locations, would result in one additional pair of PSS/SSS relative locations – one for FDD and the other for TDD. As a result, if new time location of PSS/SSS is introduced for the new carrier type, a Rel-11 UE needs to handle 4 possible sets of PSS/SSS relative locations. The new time location also needs to consider the location of PBCH, and potentially, the symbols containing DM-RS. 
Note that it is not necessary for the UE to search for 4 possible PSS/SSS relative locations.  The UE would always search for the legacy locations and attach to a cell that transmits the legacy PSS/SSS. Then the UE would receive a channel list that would explicitly identify the channels on which the UE would perform search assuming only the new locations and not the legacy.  The channel list could also include FDD / TDD info, CP type, etc. 
Another option for making the new carrier type “invisible” to the legacy UEs is to move the PSS/SSS in frequency relative to the frequency raster, e.g. by placing the PSS/SSS center on a frequency k*100kHz+n*15kHz, for some k and n, e.g. n=3.  This however, would rely on the legacy UEs to have a limited initial (pre-acquisition) frequency error, which is a reasonable, but perhaps not fail-safe assumption so this method is not preferred. 

3
Conclusions 

In this document, we discussed the issue of PSS/SSS for the new carrier type. Significant changes to the current Rel-8 PSS/SSS design are not preferable. For the new carrier type at least for the non-synchronization case, we propose that:
· Confirm the working assumption that the same Rel-8 PSS/SSS sequences should be used
· The same Rel-8 frequency location of PSS/SSS should be used
· Time location different from Rel-8 may be considered if sufficient benefits can be shown. The new location could be different for FDD and TDD, and needs to consider the location of PBCH and potentially DM-RS.
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