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1. Introduction

Mobility measurements in carrier aggregation (CA) have been discussed in previous RAN4 meetings. A discussion on the aspects of measurements gaps with CA was given in document [2]. Further discussions on mobility measurements in relation to CA have been given in documents [1] & [3] as well.
This contribution analyzes and discusses mobility measurement in CA and makes some recommendations in order to make progress in RAN4 on this topic.

2. Analysis of CA Scenarios

The Carrier Aggregation (CA) should be capable of aggregating two or more Component Carriers (CCs) in order to support wider transmission bandwidths up to 100MHz. The CCs are limited to a maximum of 110 Resource Blocks in the frequency domain. A UE should be able to be configured to aggregate numerous CCs originating from the same eNodeB and of possibly different bandwidths in the UL and the DL. Contiguously aggregated CCs spacing between centre frequencies should be a multiple of 300 kHz. This initiates the n ( 300 kHz spacing being facilitated by the insertion of a low number of unused subcarriers between contiguous CCs depending on the CA scenarios. 
The potential deployment scenarios for CA are provided in Table 1 which is based on document [4]. When analyzing multi-carrier based mobility measurements we need to study the priority CA scenarios to address the most relevant measurements before addressing measurement performance improvement possibilities. It is specified that for uplink the focus should be on support of intra-band CAs (e.g. when F1 and F2 are in the same band) and the downlink focus should support all scenarios.
Table 1: CA Deployment Scenarios
	#
	Description
	Example

	1
	F1 and F2 cells are co-located and overlaid, providing nearly the same coverage. Both layers provide sufficient coverage and mobility can be supported on both layers. Likely scenario when F1 and F2 are of the same band, e.g., 2 GHz, 800 MHz, etc. It is expected that aggregation is possible between overlaid F1 and F2 cells.
	
[image: image1.emf]F1 F2



	2
	F1 and F2 cells are co-located and overlaid, but F2 has smaller coverage due to larger path loss. Only F1 provides sufficient coverage and F2 is used to provide throughput. Mobility is performed based on F1 coverage. Likely scenario when F1 and F2 are of different bands, e.g., F1 = {800 MHz, 2 GHz} and F2 = {3.5 GHz}, etc. It is expected that aggregation is possible between overlaid F1 and F2 cells.
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	3
	F1 and F2 cells are co-located but F2 antennas are directed to the cell boundaries of F1 so that cell edge throughput is increased. F1 provides sufficient coverage but F2 potentially has holes, e.g., due to larger path loss. Mobility is based on F1 coverage. Likely scenario when F1 and F2 are of different bands, e.g., F1 = {800 MHz, 2 GHz} and F2 = {3.5 GHz}, etc. It is expected that F1 and F2 cells of the same eNB can be aggregated where coverage overlap.
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	4
	F1 provides macro coverage and on F2 Remote Radio Heads (RRHs) are used to provide throughput at hot spots. Mobility is performed based on F1 coverage. Likely scenario when F1 and F2 are of different bands, e.g., F1 = {800 MHz, 2 GHz} and F2 = {3.5 GHz}, etc. It is expected that F2 RRHs cells can be aggregated with the underlying F1 macro cells.
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	5
	Similar to scenario #2, but frequency selective repeaters are deployed so that coverage is extended for one of the carrier frequencies. It is expected that F1 and F2 cells of the same eNB can be aggregated where coverage overlap.
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3. Discussion on RRM Carrier Aggregation Requirements
3.1   
Activation/Deactivation

Activation and deactivation is controlled by the MAC layer. Activation/deactivation is used when carrier aggregation is configured for support of SCells. The UE does not need to receive the corresponding PDCCH or PDSCH, nor perform CQI measurements when a SCell is deactivated.  It does not appear to be necessary to perform measurement gaps on deactivated CCs. However, the UE is expected to receive PDSCH and PDCCH and be able to perform CQI measurements when a SCell is activated. It is also acceptable to perform measurements on activated CCs without measurement gaps [4]. 

3.2  
 RRC Procedures

The UE only has one RRC connection with the network when CA is configured. The carrier corresponding to the Primary Serving Cell (PCell) is the DL Primary Component Carrier (DL PCC) while in the UL it is the Uplink Primary Component Carrier (UL PCC). The Secondary Serving Cells (SCell) can be configured to form together with the PCell as a set of serving cells depending on the UE capabilities. This means that the set of serving cells that have been configured for a UE typically consist of one PCell and one or more SCells. The PCC is considered to be always active. The carrier corresponding to the SCell is the DL Secondary Component Carrier (DL SCC) while in the UL it is the Uplink Primary Component Carrier (UL SCC). The PCell can only be changed with handover procedure; it is used for transmission of PUCCH and cannot be de-activated whereas the SCell can be de-activated. SCells are considered deactivated during the handover procedure and the target eNodeB determines which SCells to configure at the handover [4].
Based on [4] in relation to measurements the UE sees a CC as any other carrier frequency and a measurement object needs to be set up for a CC in order for the UE to measure it. The RRC procedures required that inter-frequency neighbour measurements encompass all the carrier frequencies for which no serving cell is configured. A new event A3-PCC was introduced in document [4] for which the reference cell is PCell and target object can be any frequency for which a measurement objects is defined. In regards to an SCC, if it is the target object, the corresponding SCell is included in the comparison.
3.3 
 Idle Mode Procedures
For mobility measurement in carrier aggregation there does not appear to be any additional requirements necessary. Therefore, it seems feasible to reuse the idle mode mobility procedures from Rel-8/9.
4. Mobility Measurement in CA Recommendations 
The following recommendations should be taken into account:

· Recommendation 1: Further study the carrier aggregation scenarios provided in [4]
· Recommendation 2: Measurements on de-activated component carriers should be done without measurement gaps
· Recommendation 3: Working assumption that measurements on activated component carriers should be done without measurement gaps unless deemed necessary for particular scenarios 

· Recommendation 4:  Since the PCC is always active it should be considered for mobility measurements
· Recommendation 5: Reuse the idle mode procedures from Rel-8/9 for mobility measurement in carrier aggregation
5. Conclusions
In this contribution we analyzed and gave our considerations on mobility measurements in CA. Therefore, we ask that the recommendations proposed are taken into consideration. 

6. References
[1]
R4-101309, “Measurements in carrier aggregation”, Qualcomm.

[2]
R4-101386, “Need for measurement gaps with carrier aggregation”, Nokia, Nokia Siemens Networks.

[3]
R4-102133, “Mobility measurements in carrier aggregation”, NTT DOCOMO.

[4] 
TS 36.300, v9.4.0, “E-UTRA and E-UTRAN Overall Description Stage 2”
_1324793588.vsd
�


_1324802924.vsd
�

F1


F2



_1333178449.vsd
�


_1324793609.vsd
�


_1324793566.vsd
�


