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1 Introduction
The followings were agreed in 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.
It was highlighted in [1] that the previous discussion by [2] concluded no strong need to introduce a new concept of non-accessible carriers in LTE-A from SI-overhead or camping point of view. However, the conclusions in the LS reply for Rel-10 are not applicable to the current agreed NCT which cannot be already accessed by the legacy UE by means of removing some CRSs and PDCCH. In other words, the LS reply discussed not the carrier type indicator but rather the necessity of a new carrier type.

On the other hands, the legacy UE may be accessible to NCT depending on the design. Provided that the existing PSS/SSS and reduced CRS are transmitted in the same subframe with the same relative distance between PSS/SSS and CRS, the legacy UE may be able to detect PSS/SSS and CRS. In particular for Rel-8 UE, the UE may use the CRS in all OFDM symbols at subframe 0/5 and the first OFDM symbol at other subframes because the UE cannot know the MBSFN subframe configuration for neighbor cells. This could increase the false detection by the legacy UE to NCT using PSS/SSS and CRS. Even considering the relative distance between PSS/SSS and CRS, the legacy UE may perform the unnecessary RRM measurement to NCT which cannot be detected.
This contribution discusses the aspect for the highlighted sub-bullet: 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.
2 Cell Selection
Regarding cell selection, the UE shall use one of the following two cell selection procedures [3]:

a)
Initial Cell Selection


This procedure requires no prior knowledge of which RF channels are E-UTRA carriers. The UE shall scan all RF channels in the E-UTRA bands according to its capabilities to find a suitable cell. On each carrier frequency, the UE need only search for the strongest cell. Once a suitable cell is found this cell shall be selected.

b)
Stored Information Cell Selection


This procedure requires stored information of carrier frequencies and optionally also information on cell parameters, from previously received measurement control information elements or from previously detected cells. Once the UE has found a suitable cell the UE shall select it. If no suitable cell is found the Initial Cell Selection procedure shall be started.

NOTE:
Priorities between different frequencies or RATs provided to the UE by system information or dedicated signalling are not used in the cell selection process.
This cell selection event occurs when the UE turns on the power. In addition to that, the cell selection procedure shall be performed in RRC connection re-establishment for one of the following events [4]:

· Upon detecting radio link failure; or

· Upon handover failure; or

· Upon mobility from E-UTRA failure; or

· Upon integrity check failure indication from lower layers; or

· Upon an RRC connection reconfiguration failure
Therefore, the cell selection event may occur frequently depending on the scenario. It should be noted that the use of stored information on cell parameters from previously received measurement control information elements or from previously detected cells in cell selection procedure is optional. Therefore, it is difficult to change the UE implementation already rolled out where UE doesn’t make use of the stored information on cell parameters. In cell selection procedure, when PSS/SSS were successfully detected on NCT, the legacy UE would try to decode MIB from P-BCH but will eventually fail to decode it. This would result in unnecessary baseband power consumption for the UE. It is noted that one P-BCH decoding requires 12 blind decoding attempts (4 frame boundary by 3 CRS antenna ports).
3 Cell Reselection
It is stated that the UE shall be able to identify new intra/inter-frequency cells and perform RSRP/RSRQ measurements without an explicit neighbour list containing physical cell ID [5]. Therefore, the bottom line should be the UE doesn’t obtain assistant information for measurement.
In RRC_CONNECTED, eNB can prevent legacy UE handover to NCT cell. However, legacy UE may still perform RRM measurements on NCT cell and may report the measurement according to the criteria. This could result in unnecessary UE power consumption in baseband processing not only from measurment of RRM on NCT but also in transmitting PUSCH for the measurement report. The drawbacks can be alleviated by using blacklist [4]. However, the number of blacklist cell PCI rangesthat a UE shall be able to store within a MeasObjectEUTRA is 32. It is questionable whether the number is sufficient considering future usage in dense small cell. For example, the PCIs within the blacklist to indicate the NCTs may be used as LCTs (Legacy Carrier Type) around the UE. At last, the black list is the optional feature for eNB.
In RRC_IDLE, when camped on a cell, the UE shall regularly search for a better cell according to the cell reselection criteria. If a better cell is found, that cell is selected. Again, unnecessary power consumption for the legacy UE may occur due to RRM measurement on NCT. The blacklist can be also considered in RRC_IDLE. However, the maximum number of blacklists in SIB-4 is 16. Whether this number is sufficient or not is also questionable considering the same reasoning as discussed in RRC_CONNECTED case.
4 Solutions
The clearest solution would be to have NCT flag in PSS/SSS which is the earliest step in cell search procedure. In later phase of Rel-8, the similar issue was discussed in the context of CSG cell indication [2]. Either PCI reservation or PCI extension was asked from RAN2 in order not to degrade the mobility performance as well as to avoid unnecessary UE processing. After the discussions, the PCI reservation was agreed to indicate CSG flag to finalize the issue in a timely manner as it has the least specification impact.
The similar approach of PCI reservation may not work for NCT indication because the legacy UE cannot know the reservation status. Therefore, it is worthwhile considering PCI extension as NCT indication in PSS/SSS for the UE to avoid the unnecessary baseband processing for CRS measurement. This would also help Rel-12 UE supporting NCT to recognize the carrier type from synchronization signal in the earliest step.
5 Conclusions
This contribution discussed the necessity of NCT indication in synchronization signal. Based on the discussions, it was observed that the existing mechanism cannot solve the issues of unnecessary UE power consumption. As a conclusion, we suggest that RAN1 discusses the methods to support NCT indication in physical signal.
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