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1 Introduction
In last RAN4 ad hoc meeting, the enhanced mobility measurement in CA scenarios [1, 2] have been discussed. During the discussion in the meeting, some comments were raised as the following:

- PAPR issues of using same PCI for different component carriers

- Complexity or limitation on the flexibility of PCI allocation

- Mobility measurement performance requirement

- Synchronisation between the component cells

In this contribution, we provide some further considerations regarding the above concerns on the enhanced cell identification proposal. Also, in order to implement proposed scheme, necessary signalling support is presented. 
2 Discussion
2.1 PCI allocation for component cells

In [1, 2], using the same PCI for different component cells are proposed for enhanced cell identification. There are some concerns regarding using the same PCI for different component carriers.

· PAPR Issue of using the same PCI for different component carriers
It is commented that if the same Cell ID is allocated to the contiguous component carriers within a cell, there will be a pretty large PAPR and CM values for the downlink transmission. But for non-contiguous component carriers, using the same PCI seems no serious issue. For contiguous component carrier scenarios, the PAPR issue can of course be mitigated by using different PCIs. Furthermore, according to some previous RAN1 discussion, the PAPR issue due to transmitting the same PCI in component carriers can also be mitigated by some special implementation scheme such as adding different phase shift. During the last RAN4 ad hoc meeting, it was also mentioned that in contiguous component scenarios, some pre-defined physical cell ID index offset can be introduced, which seems also a possible solution for this issue. 
· Complexity or limitation on the flexibility of PCI allocation
In last meeting, some operators also raised the concern that using the same PCI for the component cells may complicate the cell deployment scenarios and cause the complexities of network deployment. Regarding this concern, we think that the selective joint cell identification scheme below can still work to improve the mobility measurement performance.  

·  Selective joint cell identification with using different PCIs for component cells
In selective joint cell identification, PSS and SSS from CCs which are configured with different PCIs are separately detected in parallel until the first timing and PCI are detected. The detected timing of the detected component cell would be used as the timing of other component cells for the PCI detection of other component cells.
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Figure 1 Selective Joint Cell Identification with using the different PCIs for component cells
In annex, we provided our further simulation results to evaluate the selective joint cell identification performance with using the different PCIs for different component carriers, from which significant gain can be observed.

According to the consideration above, we would like to give the following proposal.

Proposal 1:  Either the same PCI or different PCIs can be used for different component cells which is up to the configuration by operators.
2.2 Mobility measurement performance requirement for CA

During the discussion in last RAN4 meeting, there are questions asking whether the intention is to tighten the mobility measurement performance requirements with the proposed enhanced cell identification scheme. Actually the main intention of the proposed scheme is to allow the reduction of UE power consumption instead of tightening the mobility measurement performance requirements, since different UEs with different capabilities would have different measurement performance by using the proposed scheme. Furthermore, for LTE advanced terminals, huge amount data processing would be expected and the power consumption issue would be a big headache for the LTE advanced terminal products, so some possible methods to allow power saving opportunities should be studied by RAN4. We can see from the simulation results provided in annex which give the cell identification performance without DRX, the total measurement time can be significantly reduced if using the proposed scheme. So we can know that a UE in connected DRX mode or idle mode can have more opportunities to sleep by achieving the same measurement performance, which would consequently reduce UE power consumption. 
Therefore, we propose:

Proposal 2: The Rel-8 cell identification performance requirements can be used for the mobility measurement performance requirement in CA scenarios and the proposed scheme can be used for the reduction of UE power consumption in CA. 
2.3 Synchronization among component cells
In the LS on status of RAN2 decisions on CA [3], it was indicated that: 
· Frame timing is aligned across cells that can be aggregated

· SFN timing is aligned across cells that can be aggregated

The above agreements further confirm the assumptions of using the proposed enhanced cell identification method. Furthermore, considering in the main CA scenarios, the different component carriers would come from the collocated antennas, so the synchronization among component cells is very easy to be implemented. Therefore, the synchronization requirements among component carriers would not impact the performance of the proposed enhanced cell identification scheme.
2.4 Signalling needed for supporting the proposed scheme

To implement the proposed enhanced cell identification scheme, some RRC signaling would be needed. Currently we think that the signaling below seems necessary for the proposed scheme:

· The component carrier information of the neighboring cells
Such carrier information is needed to let a CA capable UE know on which carriers it can perform the cell identification enhancement for power consumption reduction.

· Whether using the same or different PCI for different component carriers
Such PCI allocation information can assist UE to choose the cell identification algorithm with the same PCI allocation or that with different PCI allocation.  
Details for the needed signaling can be decided by RAN2, so we would like to propose to send LS to RAN2 if the performance gain of the proposed scheme can be agreed by RAN4.
Proposal 3: Send LS to RAN2 to ask RAN2 to define the needed signaling if the performance gain of the proposed scheme can be agreed by RAN4.

3 Conclusion
In this contribution, we provided our further considerations for the proposed enhanced cell identification scheme. Based on the considerations, we have the following proposals:
Proposal 1:  Either the same PCI or different PCIs can be used for different component cells which is up to the configuration by operators.

Proposal 2: The Rel-8 cell identification performance requirements can be used for the mobility measurement performance requirement in CA scenarios and the proposed scheme can be used for the reduction of UE power consumption in CA. 
Proposal 3: Send LS to RAN2 to ask RAN2 define the needed signaling if the performance gain of the proposed scheme can be agreed by RAN4.
Also, as way forward, draft LS to RAN2 asked for signaling support is proposed in [5]
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5 Annex 
The simulation assumptions are mostly referred from the REL-8 cell identification simulation assumption [4] with some modification of introducing component carriers. The detailed simulation assumptions are given in the below table:

	Parameter
	Unit
	Cell 1
	Cell 2
	Cell 3
	Cell 4
	Cell 5
	Cell 6

	Component Carrier
	-
	CC 1
	CC 1
	CC 1
	CC 2
	CC 2
	CC 2

	Data and Control PSD relative to RS PSD
	dB
	0
	0
	0
	0
	0
	0

	P-SCH and S-SCH PSD relative to RS PSD
	dB
	0
	0
	0
	0
	0
	0

	Number of RB’s
	
	6
	6
	6
	6
	6
	6

	RB Utilization
	%
	100
	100
	100
	100
	100
	100

	Data Modulation
	-
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK

	Frame Structure Type
	-
	1
	1
	1
	1
	1
	1

	CP Length
	-
	Normal
	Normal
	Normal
	Normal
	Normal
	Normal

	Frequency Offset relative to UE frequency reference
	Hz
	0
	0
	0
	0
	0
	0

	Relative Delay of 1st Path (asynchronous): Fixed delay
	μs
	0
	1.5 ms
	3.0 ms
	0
	1.5 ms
	3.0 ms

	Relative Delay of 1st Path(synchronous): Fixed delay
	us
	0
	0
	1/2CP
	0
	0
	1/2CP

	Ior/Ioc
	dB
	5.18
	0.29
	-x.75 ~ 1.25
	5.18
	0.29
	-x.75 ~ 1.25

	Number of Tx antennas
	-
	1
	1
	1
	1
	1
	1

	P-SCH Sequence ID
	-
	psc1
	psc2
	psc3
	psc1
	psc2
	psc3

	S-SCH Sequence ID 
	-
	ssc1a, ssc1b
	ssc2a, ssc2b
	ssc3a, ssc3b 
	ssc1a, ssc1b
	ssc2a, ssc2b
	ssc3a, ssc3b

	Propagation Condition
	-
	PA5, ETU5, ETU300

	NOTE1:
The Ior/Ioc values are consistent with the UMTS Type 3i simulation assumptions

	NOTE2:
Ioc value doesn’t include the three simulated eNB signals’ power

	NOTE3: CC1 and CC2 are assumed to be uncorrelated carriers, i.e. the fading channels of the two CC’s are independent  

	NOTE4: The cell pair of Cell3 and Cell6 is assumed to have collocated antennas and identical cell timing as the target cell pair to be detected. The cell pair of Cell1 and Cell4 and the cell pair of Cell2 and Cell5 are assumed to have collocated antennas and identical cell timing as interference cell pairs. In scheme 1, each cell pair is using the same PCI for each cell. While in scheme 2, each cell pair is using different PCI for each cell.

	NOTE5: The cells having collocated antennas are synchronously transmitted.

	NOTE6: The CC1 and CC2 are assumed to be measured by UE without measurement gaps


Table 1: Cell Identification Test Parameters

	Simulation parameters
	Comments/values

	Prior knowledge of Cell 1 and Cell 2 by the UE
	Yes

	Carrier frequency
	Cell 1, 2 and 3 are within one frequency and Cell 4, 5 and 6 are within another frequency

	False detect threshold 
	Required as in a real UE implementation

	UE having priori knowledge of system being synchronous or asynchronous among cells with non-collocated antennas (by signalling)
	No

	UE having priori knowledge of cells on different CC’s with collocated antennas being synchronous (by signalling) 
	Yes

	UE having priori knowledge of cells on different CC’s with collocated antennas using the same PCI’s (by signalling) 
	Yes for scheme 1 and no for scheme 2

	Duty cycle
	100% (to represent non-DRX case)

	Performance criterion for comparison
	90th percentile acquisition time for “correct” cell detection of both P-SCH and S-SCH sequence id’s.

	CP length detection
	Both short or long CP may be present, hence UE needs to detect CP length

	Receive antennas
	2  (uncorrelated)


Table 2: Other simulation assumption parameters for cell identification
	Label
	Code index

	psc1
	29

	psc2
	25 

	psc3
	34


	Label
	Code index
	Cell group index 

	(ssc1a, ssc1b)
	(6, 8)
	36

	(ssc2a, ssc2b)
	(10, 12)
	40

	(ssc3a, ssc3b)
	(7, 9)
	37

	(ssc1a, ssc3b)
	(6, 9)
	65


Table 3: PSC, SSC indices for simulations
Simulation results for cell search performance comparison among selective method with knowing the same PIC used (Scheme 1), without knowing the same PCI used (Scheme 2) and REL-8 method in EPA5, ETU5 and ETU300 are given as below.
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Figure 3  90th percentile acquisition time in EPA 5Hz channel
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Figure 4  90th percentile acquisition time in ETU 5Hz channel
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Figure 5  90th percentile acquisition time in ETU 300Hz channel
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