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1
Introduction
In the RAN1 LS [1], RAN4 is requested to give them the guidance with regard to the bandwidth of CRS for the New Carrier Type (NCT) which has been currently discussed for Rel.11 in RAN1 as follows:

· From the perspective of time and frequency tracking accuracy, which bandwidth (as listed in the agreement above) is considered as sufficient?

· How should the RRM measurements be handled for the new carrier type?

· If the RRM measurements are performed based on the RS port described above, which bandwidth (as listed in the agreement above) is considered as sufficient?

In this contribution, we discuss the bandwidth of CRS for NCT in terms of the UE measurement behaviours and propose responses on the questions from RAN1. It is also noted that a draft LS response can be found in another document [2].
2
Discussion

In the current RAN4 RRM specification, i.e. TS 36.133 [3], the measurement bandwidth is completely left to UE implementation. Actually the center 6 resource blocks (RBs) on the measured frequency carrier as the measurement bandwidth has been an assumption for the minimum requirements of the cell search and measurements even though Cell- specific Reference Signals (CRSs) which can be utilized for the measurements are scattered over the entire system bandwidth. For the inter-frequency measurement requirements, it is clearly defined that 6 RBs is a configuration for the measurement bandwidth in Table 8.1.2.3.1.1-1 of TS36.133 [3] as follows:
Table 8.1.2.3.1.1-1: RSRP measurement period and measurement bandwidth

	Configuration
	Physical Layer Measurement period: TMeasurement_Period _Inter_FDD [ms]
	Measurement bandwidth [RB]

	0
	480 x  Nfreq
	6

	1 (Note)
	240 x  Nfreq
	50

	Note: This configuration is optional


However, that is just an assumption for the minimum requirements although most UEs would have 6 RBs as the measurement bandwidth since the implementations are likely to be based on the minimum requirements in general. In E-UTRAN, there is no explicit neighbour cell list containing cell specific configurations so that the UE can not know even the system bandwidth of neighbour cells, i.e. how large bandwidth can be used for the measurements. On the other hand, some of UEs would utilize wider bandwidth than 6 RBs for the measurements in order to achieve better accuracy of the measurements. Because there have been a signalling specified since Rel-8 to inform the UE of the allowed measurement bandwidth called “allowedMeasBandwidth”, which would be a maximum common bandwidth among the cells on the carrier frequency and indicated by the network [3], the UE can utilize the indicated bandwidth for the measurements for both the serving cell and neighbour cells.

As for NCT, it might be sufficient in terms of measurements if at least 6 RBs of CRSs are configured. The same performances as the current minimum requirements such as cell search or measurements which are based on a 6 RB measurement bandwidth could be achieved for NCT. However, we should keep in mind that the RAN1 agreement described in their LS is reduction of CRS in time domain as follows:

· 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)

It implies that UE can only filter less measurement samples in time and as a result it might need to make measurements more frequently for NCT than for legacy carriers in order to get certain measurement accuracy. In our understanding, the NCT is always associated with legacy carriers as SCell for carrier aggregation and it would not be coverage carriers to maintain connectivity to the network so that it is desirable to avoid battery consumptions as much as possible for the measurements of NCT. Even in Rel-10 eICIC where the measurements under time domain restrictions are completely employed for mobility and maintaining connectivity purpose so that they are required to be stringent, the UE can utilize the system bandwidth CRSs since the measured carriers are legacy type.
Furthermore as described in our RAN1 paper [4], there might be a deployment scenario where the NCT and legacy carriers are on the same carrier frequency and the UE is required to measure both simultaneously. Off course, the UE measurement behaviour and requirements are for further study after the NCT configuration is agreed, but if the CRS bandwidth is kept the same as legacy carriers and the reduction is applied only in time domain, the UE might be able to acquire measurement samples for both legacy and NCT carriers at one attempt and filter them in parallel for the measurements. It would be beneficial that the measurements on legacy carriers are not affected by measuring on NCT simultaneously when they are on the same frequency carrier. The scenario and such UE behaviours should not be precluded at such early stage for the discussions of UE measurement requirements of NCT.
Therefore, it is felt that the CRSs of NCT should be kept as full system bandwidth as well as legacy carries and Response LS to RAN1 should be sent to inform them of the RAN4 guidance 
It should also be noted that the CRS bandwidth of the NCT would affect not only measurements but also time and frequency tracking as also mentioned in the RAN1 LS. Therefore the aspect should also be carefully analyzed when necessary bandwidth is discussed and the CRS bandwidth should be kept as system bandwidth unless the feasibility of the reduction is verified and confirmed in terms of tracking.
Based on the discussion, the following is being proposed:
Proposal 1: The bandwidth of NCT CRSs should be kept as full system bandwidth as well as legacy carries.
Proposal 2: Send Response LS to RAN1 with RAN4 recommendations with regard to the CRS bandwidth for NCT.
A draft LS response capturing the proposal above is provided in [5].
3
Conclusions
In this contribution, the bandwidth of CRS for NCT is discussed in terms of the UE measurement behaviours and it is proposed that the bandwidth should be kept as the system bandwidth. It is also proposed to send Response LS to RAN1with the suggestion on the CRS bandwidth for NCT.
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