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1 Introduction
For LTE legacy carrier, the RRM measurement is based on CRS and performed on each component carrier respectively for both contiguous CA and non-contiguous CA. For synchronized NCT, the following issues should be considered:
· Whether separate RRM measurement on synchronized NCT is needed?
· If separate RRM measurement is needed, which signal shall be based upon for RRM measurement?
In this contribution, we show our preferences on the above questions, and then present our views on TRS transmission on NCT.
2 RRM measurements for NCT
For synchronized NCT, by definition there is an associated backward compatible carrier from which the time and frequency on the NCT can be derived. On the other hand, the interference level on synchronized NCT may be different from the associated backward compatible carrier. As an example in Figure 1, two eNBs operate NCT on the same carrier frequency F2, while a backward compatible carrier is synchronized with the NCT on eNB 1 and the NCT on eNB 2 is a standalone/unsynchronized NCT. In this case, there is interference between the synchronized NCT and the standalone/unsynchronized NCT while no interference exists for the backward compatible carrier. It is noted that even carrier frequency F1 is deployed at eNB 2, the interference level on F1 and F2 can be different due to different cell loads on the two carrier frequencies.
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Figure 1: Example of interference scenario
As analyzed above, the RRM measurement on the backward compatible carrier cannot always reflect the RRM measurement on synchronized NCT. Hence, RRM measurement should be performed separately on synchronized NCT and we have the following proposal:

Proposal 1: Separate RRM measurement is required for synchronized NCT.

For RRM measurement on NCT, two options can be considered:

· Option 1: CSI-RS is used for RRM measurement

· Option 2: TRS is used for RRM measurement

The RSRP measurement performance of the above two options is given in Figure 2 and 3, with the simulation assumptions captured in the appendix. It can be seen that the performance of option 2 is better than option 1, since CSI-RS has lower density in both time and frequency domains compared to TRS. Furthermore, TRS can be directly used for RRM measurement with less specification and implement work since TRS uses the same RE and sequence of CRS port 0. Note that it is beneficial to use the same signal for RRM measurements on both unsynchronized and synchronized NCT.
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Figure 2: RSRP measurement performance, AWGN
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Figure 3: RSRP measurement performance, ETU70
Considering the performance of RRM measurement and the implementation complexity, we have the following proposal:

Proposal 2: The RRM measurement for NCT should be performed based on TRS.

3 TRS transmission on NCT
For TRS transmission on NCT, it is agreed that a periodicity of 5ms is adopted. However, it is an open question on the time domain resource for TRS, i.e. the two options can be considered for TRS subframe configuration:

· Option 1: TRS subframe is fixed, e.g. in subframe #0/5
This is a simple design which can be applied to both FDD and TDD. However, the interference from neighbor cells may exist due to TRS collision, since only three frequency shift values can be used for TRS. Such inter-cell interference on TRS could be severe especially for dense small cell deployment, where a larger amount of small cells are deployed in the vicinity of each other. 

· Option 2: TRS subframe is configurable
This option can help reducing the inter-cell interference on TRS by allowing more flexible TRS configurations. On the other hand, for standalone NCT, a UE needs to be aware of the TRS time location in order to improve the time/frequency synchronization accuracy for receiving system information carried on PDSCH. Hence, option 2 may not be suitable for standalone NCT. 
With the above discussion, we have the following proposal:
Proposal 3: Further discussion is needed on whether to allow TRS configurability in time domain on NCT.
4 Conclusions

This contribution shows our views on RRM measurement for Rel-12 NCT, with the following proposals:
Proposal 1: 
Separate RRM measurement is required for synchronized NCT.

Proposal 2: 
The RRM measurement for NCT should be performed based on TRS.
Proposal 3: 
Further discussion is needed on whether to allow TRS configurability in time domain on NCT.
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6 Appendix
Table 1: Link level simulation assumptions for RSRP measurement
	Parameters
	Value
	Comments

	Measurement bandwidth
	6 RB
	

	System bandwidth
	1.4M
	

	Minimum RSRP L1 measurement period
	200ms
	

	Measurement samples (in time) per gap
	1
	1 ms sample per gap

	Measurement samples interval
	20 ms, 40 ms
	

	L3 filtering
	Disabled
	

	Transmit antenna
	1
	

	Receive antennas
	2
	Both antennas with equal gain and uncorrelated.

	DRX/DTX
	OFF
	

	Propagation conditions
	ETU70, AWGN
	

	Noc
	AWGN
	

	Es/Noc
	-6 dB, -3dB
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