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1 Introduction
In RAN1#68bis, the followings were agreed for new carrier type:
Agreement (at least for the case of a carrier of the new type being “unsynchronised” (see below for definition in this context) with the associated backward-compatible carrier):

· New carrier type can carry 1 RS port (consisting of the Rel-8 CRS Port 0 REs per PRB and Rel-8 sequence) within 1 subframe with 5ms periodicity

· This RS port is not used for demodulation

· FFS how RSRP measurements would then be handled for the NCT 

· Bandwidth of the RS port is FFS until RAN1#69 between one of:

· full system BW, and

· min(system BW, X) where X is selected from {6, 25}RBs

· configurable between full system BW and min(system BW, X)

Agreement (for unsynchronised cases): Rel-8 PSS/SSS sequences are transmitted.
As a follow-up, RAN1 sent an LS asking if the agreed time and frequency densities for reduced CRS are proper in the perspective of time/frequency synchronization and in the RRM measurement [1]. RAN4 answered the RAN1 questions as in [2]. This contribution discusses the aspect of RRM measurements considering the responses from RAN4.
2 Discussions
2.1 Carrier type indication

As discussed in [3]

 REF _Ref363419389 \r \h 
[4], it is worthwhile considering the indication of NCT in RRM measurement. The existing mechanism such as black lists has the limitation to be directly applied to assist RRM measurement for Rel-12 UE. For instance, as the black lists in RRC_IDLE is given by system information which is cell specific, both legacy and NCT UEs cannot access the cell. In addition, without NCT indication, the legacy UE may also consume unnecessary power when the UE tries to perform neighbour cell search for RRM measurement to NCT neighbour cells as well as initial cell search, if the same PSS/SSS as the legacy one is used. The UE may successfully detect PSS/SSS and possibly CRS, and then after some trails for P-BCH decoding, the UE may figure out the cell is not available to the UE. In particular, if PSS/SSS are moved to the other positions than the legacy ones with the different gap or ordering between PSS/SSS according to the discussion in the relevant AI, this purpose can be automatically achieved [7]. Therefore, it is proposed that RAN1 further discusses how the indication of carrier type is provided.
Proposal 1: RAN1 further discusses how the indication of carrier type is provided.
2.2 Bandwidth for NCT CRS
According to the LS response from RAN4 [2], full system bandwidth for NCT CRS improves the time/frequency tracking performances and RRM measurement accuracy. They also pointed out that NCT CRS bandwidth with 25RBs can satisfy the minimum RRM measurement requirement. And, as also analysed in [5], the largest amount of NCT CRS overhead saving observed when the system bandwidth is 20MHz (100PRBs) is 0.71%. Given that the overhead saving is marginal, the full system bandwidth for NCT CRS is preferred to improve the synchronization performances and RRM measurement accuracy.
Proposal 2: NCT CRS occupies the full system bandwidth.

2.3 Time density and location of NCT CRS
From the response in [2], for the system bandwidth of 6 PRBs, there is no consensus whether robust time-frequency tracking performance can be guaranteed with full system bandwidth and 5ms periodicity. Even though the system bandwidth of 6 PRBs and 5ms periodicity might not be sufficient in the perspective of the tracking performances, a UE can further perform time/frequency synchronization using DM RS [8]. In addition, the lowest system bandwidth of 6 PRBs has not been the target scenario to be optimized so far. Therefore, we would propose to have the same NCT CRS periodicity of 5ms for all system bandwidths.
Proposal 3: The 5ms periodicity is applied to NCT CRS for all system bandwidths.

Predetermined time location of NCT CRS is preferred considering UE autonomous cell search. The location of NCT CRS can be subframe#0 and #5 where PSS/SSS are transmitted. Different time location of NCT CRS for different cells may help to reduce the NCT CRS interferences. However, the interference coordination of NCT CRS among the cells can be also achieved by the fixed time location which is predetermined by physical cell ID [6].
Proposal 4: The time location of NCT CRS is predetermined for all cells or by physical cell ID.
2.4 Physical signals for RRM measurements
It is straightforward that NCT CRS is used for RRM measurements. If the synchronized new carrier is optimized by removing PSS/SSS and/or NCT CRS, it is questionable how the RRM measurements can be performed on the synchronized new carrier. It is our view that NCT CRS needs to be transmitted even in the synchronized new carrier since the interference environments between PCell and SCell may be different. Therefore, even in the synchronized new carrier type, NCT CRS should be transmitted to capture the interferences on the synchronized new carrier type.
Proposal 5: NCT CRS is used for RRM measurements both for synchronized and unsynchronized new carrier types.
3 Conclusions
This contribution discussed the aspects of RRM measurements for new carrier type. The following proposals are summarized based on the discussions in section 2:
Proposal 1: RAN1 further discusses how the indication of carrier type is provided.
Proposal 2: NCT CRS occupies the full system bandwidth.
Proposal 3: The 5ms periodicity is applied to NCT CRS for all system bandwidths.
Proposal 4: The time location of NCT CRS is predetermined for all cells or by physical cell ID.
Proposal 5: NCT CRS is used for RRM measurements both for synchronized and unsynchronized new carrier types.
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