3GPP TSG-RAN WG1 Meeting #72                                                                                 R1-130126
St Julian’s, Malta, 28th January – 1st February 2013
Source: 
ZTE

Title:                   On synchronized New Carrier Type
Agenda item:
7.3.1.3
Document for:
Discussion & Decision
1 Introduction

The need for optimizing the new carrier type for synchronized scenarios has been discussed in previous RAN1 meetings. Regarding the synchronization assumption for the new carrier type, the following was agreed in RAN WG1 meeting #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. 

During RAN1#69 meeting, the discussion mainly focused on the acquisition/synchronization/tracking and TM for new carrier type. WF [1] for synchronized new carriers was submitted, but not be discussed in RAN WG1 meeting #69. It was agreed that the WF was considered until RAN1#70.
In this contribution, we discuss several aspects of a synchronized new carrier type.
2 Discussion

2.1 Motivations and Scenarios for new carrier type 

RAN1 have identified that the enhanced spectral efficiency, improved support for Het Net and energy efficiency are main consideration for NCT.

The CA deployment scenarios were indentified in TS36.300 V11.0.0 [2]. New carrier types should be able to be deployed in those scenarios. All of the scenarios should be continuously supported by LTE NCT. However, design of the new carrier type should be optimized and combined with a given carrier aggregation (CA) deployment scenarios.
In a given scenario, if aggregated carriers are co-located and overlaid, not providing the same coverage, the carrier with smaller coverage can be used as new carrier type. Synchronize NCT are required to be in the same band and collocated with the compatible carrier.
For CA scenario #1, F1 and F2 cells are co-located and overlaid, providing nearly the same coverage. The F1 and F2 are of the same band. Synchronization/tracking via corresponding backward-compatible carrier is sufficient in this case. The PSS/SSS/PBCH/SIB/PCH/PDCCH/CRS can be muted in synchronized new carrier type. Further, if F1 and F2 are of different bands in CA scenario #1 with sufficient power balance, F1 and F2 can still be synchronized in time and frequency from the perspective of the UE receiver. 
For CA scenario #4, F1 cell provides macro coverage and on F2 cell small cell are used to improve throughput at hot spots. F1 and F2 cells are not co-located, so the F1 and F2 cells are difficult to be used as synchronized new carrier types.
However, CA scenario #4 can be extended by configuring the macro cell and small cells with both cc1 and cc2 in figure 1. CC1 is backward compatible carrier and cc2 is new carrier types for the macro cell. Small cells reverse the carrier types for in cc1 and cc2. Similarly, CC1 and CC2 in the small cell can also be used as synchronized new carrier types.
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Figure 1
It is shown that the synchronized new carrier type does have significant scenarios to be used. For the extended scenario #4, synchronized new carrier type can also be used in small cell. The extended scenario #4 will further enhance ICIC by muting CRS/PSS/SSS in NCT. Further, it does not increase complexity by reducing more overhead in synchronized new carrier type than in asynchronous new carrier type. This is shown to meet the motivation for spectrum efficiency and ICIC. From this perspective, we suggest that PSS/SSS and Reduced CRS are not configured in synchronized new carrier type.
Proposal 1: The legacy control channels/signals (e.g. PSS/SSS/PBCH/SIB/PCH/PDCCH) and Reduced CRS are not transmitted in synchronized new carrier type.
New carrier type should be provided with configurability to meet different operators. Some operators have continuous carriers for LTE. Synchronized new carrier type is well suitable for those operators. Common channels/signals of new carrier type should be configurable based on real deployment. Base station can determine whether PSS/SSS or Reduced CRS are transmitted in the new carrier according to various needs and inform UE via high layers signaling,. 
Proposal 2: Transmitting of common channels/signals (e.g. PSS/SSS/Reduced CRS) of the new carrier type should be configurable by higher layers signalling.

2.2 Signalling to identify NCT
Still, UE should indentify if the new carrier is synchronized or not to a compatible carrier. One possible solution is to introduce higher layers signaling indicating the type of the new carrier. Another option for high layer signaling is to implicitly indicate the type of the new carrier via whether to configure PSS/SSS/Reduced CRS in higher layers signaling. For example, when there is no PSS/SSS/Reduced CRS configuration indicated by the higher layers signaling for NCT, it means that NCT is synchronous to corresponding compatible carrier. Otherwise, NCT is asynchronous to corresponding compatible carrier. 
Proposal 3: High layer signaling for PSS/SSS/Reduced CRS configuration was used to implicitly indicate synchronized NCT or unsynchronized NCT.
3 Conclusion
In this contribution, we discuss the motivations and scenarios for new carrier types. There are important deployment scenarios for synchronized new carrier type. So we suggest that the new carrier type should include synchronized carrier and unsynchronized carriers. Further considerations are given in optimization design for new carrier to better meet the motivation of new carrier type. Based on above analysis, we make the following proposals:
Proposal 1: The legacy control channels/signals (e.g. PSS/SSS/PBCH/SIB/PCH/PDCCH) and Reduced CRS are not transmitted in synchronized new carrier type.
Proposal 2: Transmitting of common channels/signals (e.g. PSS/SSS/Reduced CRS) of the new carrier type should be configurable by higher layers signalling.

Proposal 3: Higher layers signaling for PSS/SSS/Reduced CRS configuration was also used to implicitly indicate synchronized NCT or unsynchronized NCT.
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