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1 Introduction
During RAN1#67, the following conclusion was drawn regarding the scenarios to be supported by the additional carrier types.
Conclusion:

In the design of the new carrier type, support shall be provided for operation in both of the following scenarios (not necessarily equally optimized for both cases – take into account the gain that can be achieved):

· Synchronized carriers, i.e. where the legacy and additional carriers are synchronized in time and frequency to the extent that no separate synchronization processing is needed in the receiver.

· Unsynchronized carriers (i.e. where the legacy and additional carriers are not synchronized with the same degree of accuracy as for the synchronized carriers).

Note that synchronization is considered from the perspective of the UE receiver. 

During RAN1#68, the acquisition/synchronization/tracking and RS for unsynchronized carriers were further discussed, and the following agreement was reached:
Conclusions:

· No new detection/acquisition signals will be designed for the NCT (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.

In this contribution, we discuss the remaining issues of PSS/SSS for unsynchronized carriers.
2 Discussion 
2.1 Impact on legacy UEs

Since the new carrier type is not backward compatible and cannot support Rel-8/9/10 UEs, mechanism(s) should be available to prevent Rel-8/9/10 UEs from camping on or (re)selecting the new carriers. For a Rel-8/9/10 UE, during the cell search, PSS/SSS need to be detected to obtain initial synchronization and some basic information such as cell ID and cyclic prefix. Afterwards, the UE needs to decode MIB and SIB1. As specified in TS 36.331, if MIB and/or SIB1 cannot be acquired successfully, the cell is considered as barred and the UE would not camp on or (re)select the cell.
The working assumption is that Rel-8 PSS/SSS sequences are transmitted, and the Rel-8 time-frequency location is used as the baseline. When PSS/SSS are transmitted the same as in Rel-8, the Rel-8/9/10 UEs would be able to detect the PSS/SSS of the new carrier, and try to decode MIB and SIB1. Currently the new carrier is assumed to be always associated with a backward compatible carrier, so MIB and SIB1 can possibly be delivered to the UE via UE-specific signalling on the backward compatible carrier. In that case, MIB and SIB1 do not need to be transmitted on the new carrier, and if they are not then Rel-8/9/10 UEs would not camp on or (re)select the new carrier.
If the new carriers are extended in the future so that they can be used as stand-alone non-backward compatible carriers, MIB and SIB1 would be transmitted, and solutions would be needed to prevent Rel-8/9/10 UEs from (re)selecting the new carrier. In this case, the cellBarred field in SIB1 could be used as the barring mechanism so that no legacy UEs would (re)select the new carrier. The cellBarred field in SIB1 would then have to be extended in order to allow Rel-11 UEs to access the carrier rather than the barring mechanism applying to all the UEs.

Therefore it does not seem necessary to prevent the UEs from detecting PSS/SSS. There can be other options such as using higher layer signaling or changing MIB/SIB1 transmission.
Observation 1: Even if the Rel-8/9/10 UEs can detect PSS/SSS on the new carriers, the existing L2 mechanisms (or simple extensions of them) are adequate to prevent Rel-8/9/10 UEs from camping on or (re)selecting the new carriers.
2.2 Other considerations
Besides minimizing the potential impact on legacy UEs, the other major motivation for introducing any changes on PSS/SSS transmission would be for inter-cell interference coordination (ICIC). One of the design targets for the new carrier type is to provide better support for HetNet. To enable ICIC for PSS/SSS, it would require the time and/or frequency location of PSS/SSS to be configured differently for neighboring cells. During the eICIC discussion, introducing subframe offset was considered as an option to do ICIC for PSS/SSS. But it only works for FDD systems. If the time-frequency location of PSS/SSS were to be made configurable, it would provide much more flexibility and could be generally applied in all scenarios. Therefore, it can be considered further.
To simply prevent Rel-8/9/10 UEs from detecting PSS/SSS on the new carriers, there can be a few different options, including new sequences for PSS/SSS, new location (but fixed) for PSS/SSS, and configurable locations for PSS/SSS. New sequences for PSS/SSS would require a significant amount of effort for the new sequence design and add additional complexity on the UE, and it is thus not desirable. Among these options, the configurable locations for PSS/SSS provide the additional benefit of ICIC, while the first two approaches do not. Therefore, if any change to PSS/SSS is considered necessary for the new carriers, configurable locations for PSS/SSS would be the preferable approach.
Proposal 1: Confirm the working assumption that Rel-8 PSS/SSS sequences are transmitted.

Proposal 2: Configurable time-frequency location for PSS/SSS, which can provide the benefit of ICIC, can be considered. It should be the preferred approach if any changes on PSS/SSS transmission are to be introduced.
3 Conclusion
In this contribution, we have the following observations and proposals:
Observation 1: Even if the Rel-8/9/10 UEs can detect PSS/SSS on the new carriers, the existing L2 mechanisms (or simple extensions of them) are adequate to prevent Rel-8/9/10 UEs from camping on or (re)selecting the new carriers.

Proposal 1: Confirm the working assumption that Rel-8 PSS/SSS sequences are transmitted.

Proposal 2: Configurable time-frequency location for PSS/SSS, which can provide the benefit of ICIC, can be considered. It should be the preferred approach if any changes on PSS/SSS transmission are to be introduced.






















PAGE  
2/2

