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1 Introduction
In RAN1 #66bis, #67 and RAN #68 meetings, the followings have been agreed for the introduction of new carrier type for Release-11 LTE [1][2][3]. 
	[RAN1#66bis] 

Working assumptions from RAN1#66bis:

· Introduce at least one new carrier type in Rel-11 (bandwidth agnostic from a RAN1 point of view), with at least reduced or eliminated legacy control signalling and/or CRS

· at least for the downlink (or for TDD, the downlink subframes on a carrier)

· associated with a backward compatible carrier

· study further: 

· issues of synchronisation/tracking (including whether or not PSS/SSS are transmitted) and measurements/mobility

· resource allocation methods

· what RSs are required

· For FDD a downlink carrier of the new type may be linked with a legacy uplink carrier, and for TDD a carrier may contain downlink subframes of the new type and legacy uplink subframes.

Note that the current scope of the WI is for CA.

Uplink enhancements are not precluded.
[RAN1#67]

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.
[RAN1 #68]

· 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.


This contribution further discusses on primary and secondary synchronization signals with some proposals for new carrier type (NCT) design. More specifically, this contribution focuses on unsynchronized NCT where working assumption is that Release-8 PSS/SSS sequences are transmitted. 

2 NCT PSS/SSS

As mentioned in another contribution [4], we believe that introducing a subframe where no reference RS for RRM measurement is transmitted will be beneficial for inter-cell interference management where victim and aggressor cells can be multiplexed in a TDM fashion. As one of the design goals of NCT is to support efficient ICIC, we believe that subframe with no explicit RS for synchronization shall be at least configurable. As such, regardless of using CRS or CSI-RS for time/frequency tracking, a legacy UE may not fruitfully perform neighbour cell search on NCT. Keeping the same frequency and time location of PSS/SSS as in Release-8 specification in NCT, however, allows a legacy UE to identify a NCT cell, and may lead inaccurate/unsuccessful initial/neighbour cell search measurement. This adds unnecessary burden on a legacy UE on neighbour cell search. Therefore, it is worthwhile to consider changing frequency and/or time location of PSS/SSS in NCT so that a legacy UE is not detecting NCT and thus it does not waste its energy. 
Furthermore, the change of frequency and/or time location of NCT PSS/SSS may offer the potential benefits when NCT is used as a stand-alone cell in the future releases as follows:

· By detecting PSS/SSS, a UE can identify the cell type. As NCT and legacy cell use different PSS/SSS location, a UE can determine a cell type at PSS/SSS acquisition.

· Minimization of interference on legacy cell PSS/SSS: considering the case where stand-alone NCTs are used for femtocell or picocell and thus a legacy UE may have multiple neighbour NCT cells, the same location of PSS/SSS, due to higher interference, tends to increase the cell acquisition time for a legacy UE. 
In case, NCT PSS/SSS location is kept as the same to Release-8, it is still desirable to allow disabling neighbour cell search on NCT by a legacy UE to minimize energy waste. This may be realized by a higher layer signalling. 
In terms of changing frequency and/or time location of NCT PSS/SSS, the followings are a few candidates: 
· Change frequency location of PSS/SSS: as 1.4Mhz system bandwidth does not offer any other candidate frequency location of PSS/SSS unless the number of RB used in PSS/SSS is reduced, this option may require different PSS/SSS location for 1.4 Mhz from other system bandwidth system.

· Change time location of PSS/SSS: either changing the symbol location or subframe location where PSS/SSS is transmitted can be considered
· Keep the PSS location as it is, change SSS time location (i.e., symbol index) (or vice versa)
· Switch PSS and SSS location

· Change both PSS and SSS symbol index
Proposal 1:Allowing a different location of NCT PSS/SSS from a legacy PSS/SSS offers potential benefits, especially when stand-alone NCT scenario for future releases is considered. 
3 System information delivery including PBCH

For NCT in Release-11, since it is used as a SCell only, necessary system information including MIB can be sent by PCell. Therefore, SCell NCT may not have to support PBCH or SIB transmissions. Likewise, paging and other broadcast may be sent from PCell only.
Proposal 2: NCT used for SCell does not transmit system information. Necessary system information can be transmitted from PCell. 
4 Conclusions

This contribution discusses potential benefits of allowing a new PSS/SSS location on NCT.  Moreover, it proposes not sending system information from NCT when it is used as a SCell.

Proposal 1: Allowing a different location of NCT PSS/SSS from a legacy PSS/SSS offers potential benefits, especially when stand-alone NCT scenario for future releases is considered.  

Proposal 2: NCT used for SCell does not transmit system information. Necessary system information can be transmitted from PCell.
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