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1. Introduction
As a continuation of Rel-11 NCT discussion, it is agreed that RRM measurement for NCT will be discussed in the first phase of NCT for Rel-12. In this document, we share our views on this issue, and propose that the same mechanism as Rel-8 would be appropriate, and more worthwhile motivations should be identified to keep the agreement for CRS elimination.
2. Discussions
It was agreed in RAN#57 that RAN1 will focus only on the aspects in Table 1 during this quarter [2] Given this situation, we propose in our companion contribution [1] to focus only on flexible spectrum usage in the first phase of NCT. If this is agreed, the necessity of CRS elimination becomes very suspicious because of the reasons described in the following paragraph.

Table 1 Time budget for RAN1#72 on NCT [2]

	Title
	WID/SID
	Type
	Status
	Components
	Proposed handling for Q1 2013
	Time units budgeted for RAN1#72

	Small cell related
	 
	 
	 
	 
	 
	 

	New Carrier Type
	RP-121415
	WI
	Approved
	Bandwidth flexibility
	Continue for first two aspects only. 
	1

	
	
	
	
	Synchronisation / RRM
	 
	1

	
	
	
	
	TM related features
	 
	 

	
	
	
	
	Het net deployments
	 
	 


Table 2 CRS overhead for 50 RB systems
	
	1 port CRS
	2 port CRS
	4 port CRS
	NCT
1 port CRS of 6RB
	NCT
1 port CRS of 25RB

	number of REs per RB
	8 RE
	16 RE
	24 RE
	8 RE * 6/50 RB
	8 RE * 25/50 RB

	Overhead of CRS
	4.76%
	9.52%
	14.29%
	0.11%
	0.48%


In Table 2, the overhead reduction by CRS elimination is summarized for each of the cases on NCTs agreed in Rel-11. Note that the overhead is defined as (the number of CRS REs)/(the total number of REs per PRB pair). According to the result, it is confirmed that approximately 4% gain can be achieved at maximum by NCT compared to 1 port CRS operation. This gain is considerable if no critical drawback is present. However, it heavily impacts on the specs for new RRM measurement. 
The possible RRC measurement methodologies for Rel-12 UEs are summarized as follows. 
· Option 1: Revert the CRS conclusion, and use the same RRM measurement as Rel-8
· Pros:
· No standardization effort is necessary.
· No additional UE implementation and test efforts are necessary.
· Cons:
· Additional overhead reduction of CRS cannot be achieved.
· Option 2: Use remaining CRS after elimination
· Pros: 
· Similar measurement functionality can be reused.
· Cons: 
· Measurement accuracy should be confirmed, i.e. additional RAN1/RAN4 efforts are necessary
· UE should know the carrier type during cell search processes to switch the measurement methodologies.
· Note that this information may not be necessary if the new measurement methodology for NCT is also applicable to LCT (Legacy Carrier Type).
· Option 3: use CSI-RS
· Pros: 
· The same scheme as CSI-RSRP for CoMP can be reused, if it is introduced in Rel-12.
· Cons: 
· The introduction of CSI-RSRQ should is necessary. In this case, RAN1 should study whether or not any structure change of CSI-RS is necessary to improve the accuracy.
· UE should know the carrier type during cell search processes to switch the measurement methodologies.
· UE should also know the configurations of CSI-RS, e.g. position of CSI-RS and the number of ports. 
· Option 4: Introduce new RSs

· Pros:
· Any new structure is possible to satisfy the requirements because no backward compatibility is required.
· Cons:
· UE has to support two measurement methodologies.
· Sufficient time is needed to define a new RS structure in RAN1.
· Note that this work will be handled (dealt) in the 2nd phase of the WID.
Considering the drawbacks of Options 2-4, it is deemed that 4 % gain of overhead reduction cannot justify the elimination of CRS. Therefore, we don’t currently see the strong motivation to eliminate CRS because CRS elimination is not an essential feature for flexible spectrum usage, which is the only identified motivation for the first phase. Furthermore, the RRM measurement methodologies have to be discussed twice if the CRS density will be revised in the 2nd phase taking into account standalone NCT and small cell enhancements. Therefore, we believe that it is premature to choose the option before identifying the possible use cases, and hence RAN1 should postpone it to the second phase discussion.
Proposal:

· New RRM measurement scheme should be discussed in the second phase NCT, i.e. after RAN1 identifies the use cases for NCT.

3. Conclusion
In this document, we shared our views on RRM measurement for NCT. At this moment, we don’t see the strong motivation to eliminate CRS because the identified motivation is just flexible spectrum usage and CRS elimination is not an essential feature for this purpose. Therefore, we propose the following: 
Proposal:

· New RRM measurement scheme should be discussed in the second phase NCT, i.e. after RAN1 identifies the use cases for NCT.
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