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Introduction
In RAN1#68bis, two possible way forwards were discussed on PSS/SSS for synchronized new carriers:
· PSS/SSS are always transmitted even for synchronized new carriers

· PSS/SSS can be configured to be not present for synchronized new carriers
But no agreement was reached. It was concluded that 

· Consider until RAN1#69 whether the synchronized carrier case as defined in RAN1#68 is an important case to be taken into account in the NCT design in Rel-11, e.g. with respect to optimisations such as non-presence of PSS/SSS etc. 

In this contribution, we discuss the necessity to perform optimization for synchronized carrier case.

Discussion 
One of the main issues regarding the design for synchronized new carrier is whether it should follow the same design for unsynchronized new carrier, or some additional optimization should be considered.
For synchronized new carriers, PSS/SSS/CRS (including the new single-port RS with reduced density defined for unsynchronized new carrier) are not needed for time/frequency synchronization and tracking purpose, by definition. The new carrier may be considered as synchronized with the legacy carrier only if they are co-located and the frequency separation is sufficiently small. In this case, the RRM measurements for the new carrier can also rely on the backward compatible carrier. Therefore, PSS/SSS/CRS do not need to be present on the synchronized new carrier.
Observation 1: There is no need to transmit PSS/SSS/CRS (including the new single-port RS with reduced density defined for unsynchronized new carrier) on the synchronized new carrier.
By not transmitting PSS/SSS/CRS, there is certainly overhead reduction. PSS/SSS occupies 2.86% of DL resources for 6-RB bandwidth, and 0.34% of DL resources for 50-RB bandwidth. The bandwidth for reduced CRS in unsynchronized carrier case is still under investigation. Compared to the case with full bandwidth transmission, removing CRS saves 0.95% of DL resources. Therefore a few percentage of overhead reduction can potentially be achieved by not transmitting PSS/SSS/CRS, and the reduction is larger for smaller bandwidth.
Not transmitting PSS/SSS/CRS also allows better support for HetNet and improved energy efficiency, as explained in [1]. 

Observation 2: Overhead reduction (potentially a few percent), better support for HetNet and improved energy efficiency can be achieved by not transmitting PSS/SSS/CRS.
However, we think the main advantage of not transmitting PSS/SSS/CRS is the flexibility it provides in fragmented bandwidth expansion and spectrum refarming [1]. With all wideband signals/channels removed, the carrier operation no longer depends much on the carrier bandwidth from RAN1 perspective. Without introducing new numerology, almost arbitrary usable bandwidth can be supported by simply scheduling the PDSCH/PUSCH transmission within the bandwidth, with a nominal bandwidth following existing definitions. It also allows the possible removal of the guard band between the two carriers so to improve the efficiency. This is especially helpful if:

· The available spectrum cannot be effectively utilized by the combination of the existing channel bandwidths, or
· Fragmented bandwidth, possibly due to spectrum refarming

Observation 3: Not transmitting PSS/SSS/CRS provides great flexibility in bandwidth expansion and spectrum refarming.
Based on these observations, especially observation 3, we think it is important to allow additional optimization for synchronized new carriers by taking advantage of its synchronization property. Therefore, it should be allowed that PSS/SSS/CRS is not transmitted for the synchronized carrier case.
Proposal 1: PSS/SSS and CRS can be configured to be not present for synchronized new carriers.

Conclusion
In this contribution, we discussed the synchronized new carriers and had the following observations and proposal:
Observation 1: There is no need to transmit PSS/SSS/CRS (including the new single-port RS with reduced density defined for unsynchronized new carrier) on the synchronized new carrier.

Observation 2: Overhead reduction (potentially a few percent), better support for HetNet and improved energy efficiency can be achieved by not transmitting PSS/SSS/CRS.
Observation 3: Not transmitting PSS/SSS/CRS provides great flexibility in bandwidth expansion and spectrum refarming.
Proposal 1: PSS/SSS and CRS can be configured to be not present for synchronized new carriers.
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