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1
Introduction
Mobility requirements related discussion in context of carrier aggregation has been initiated in previous RAN4 meetings but apart the LS sent to RAN2 [2] regarding the UE measurement capabilities no major agreements have been made. During the past WG meeting rounds RAN2 has discussed issues related to mobility procedures, and made some agreements related to it. In order to progress the work in RAN4 it would seem preferable to confirm some of these agreements and understand how these would affect the RAN4 work. If some further consideration is seen necessary for certain issues those should be addressed promptly. In this contribution we cover certain RAN2 agreements which can be seen to relate to mobility requirements work in RAN4.
2
RRM Requirements for Carrier Aggregation
Currently, the RRM requirements specification 36.133 [1] contains the following requirements for mobility:

1. Idle state mobility requirements 

2. Connected state mobility requirements (mainly handover interruption time)

3. Mobility control: RRC re-establishment timing requirements, 
4. measurement availability accuracy requirements
All these requirements relate to the UE mobility and set requirements related to it. This partition would also seem fully applicable from carrier aggregation perspective, but it would be good to consider whether carrier aggregation would set new requirements or allow some relaxations or simplifications to the existing requirements. 
2.1
Idle State mobility
As per RAN2 agreements the existing Rel-8/9 mobility procedures apply in carrier aggregation. Hence as outlined in [5], there would not appear to be any need to consider any additional idle state mobility requirements in context of carrier aggregation.

Proposal 1: Idle state mobility requirements are kept same as in Rel-8/9.

2.2
Connected state mobility
In context of connected state mobility there are various issues to be further considered. 
Use of Measurement gaps

In RAN4 AH meeting #2010-01 RAN4 sent reply LS to RAN2 indicating that from hardware capability point of view UE can measure without measurement gaps such carriers that can be configured for carrier aggregation with the currently active component carrier(s). The mobility measurements of activated carriers/SCells have been assumed to be according to intra-frequency measurement requirements, but the mobility measurements on configured but deactivated carriers/SCells have been proposed to be further discussed and the impact of different approaches to perform the measurements on configured component carriers to be evaluated via simulations [3][4]

 REF _Ref260667254 \r \h 
[6][7]. Thus accounting the power saving opportunities, the needed measurement rate for configured SCells should be evaluated using existing inter-frequency measurement requirements as a reference. Baseline for the measurement rate for the deactivated SCells could be based on Rel-8/9 DRX requiremets assuming cycle lengths ≥80ms.
Proposal 2: The mobility measurement requirements for configured deactivated SCells/component carriers is evaluated assuming gap based inter-frequency measurements as a reference, using Rel-8 DRX requirements with cycle length ≥80ms as a baseline. Evaluation should consider the pros and cons accounting traffic activity (and the following activation/deactivation of component carriers), UE power consumption and mobility performance.  

One possible additional topic which have not yet been significantly discussed is whether the carrier aggregation capability of UE could be used to measure frequencies that are not configured (but covered by the carrier aggregation capability) without measurement gaps. At first sight it would seem interesting to be able to avoid the need of measurement gaps in this case, while noting that the need of measurement gaps for configured but deactivated component carriers is to be further evaluated. However, as UE would be expected to use same capability to receive also component carriers in case of CA it could not be guaranteed that the hardware resources would be available for measurements. As an example for UE supporting two different inter-band carrier aggregation configurations Band A+ Band B and Band A+ Band C, where Band B and C would be such a bands that they could be seen to share some of the components it would appear in terms of signalled capability possible to measure B and C without measurement gaps. But if UE is already configured to receive Band B (with or without aggregating it with Band A) it would not be possible for the considered UE to do measurements because it is not capable of simultaneously aggregating Bands A+B+C, whereas in case of some other band combinations or UE architecture it could be possible. Similar situation could also be seen in case of intra-band aggregation where UE with limited contiguous aggregation bandwidth might or might not be able to measure the adjacent (or non-adjacent) carriers on the same band. Note that in context of DC-HSDPA, this has already been considered in a simple manner: Additional optional capability signalling has been introduced to allow UE to inform network if it can measure one adjacent carrier without compressed mode gaps. 
Hence it would appear that in order to efficiently utilize the CA capability to mobility measurements the network would need to be very well informed the UE measurement capabilities with all possible demodulation configurations. As various different UE architectures have been discussed, [10] listing a few, it would seem rather complicated to design signalling covering all possible architectures, and to implement and test a network which can effectively exploit the measurement capabilities of many different types of UE.  Furthermore as network and UE’s will still need to be able to configure measurement gaps for UE’s to measure for example inter-RAT cells, it would seem that it would be most efficient to not to consider measuring the non-configured component carriers/frequencies without measurement gaps. 
Proposal 3: As a working assumption the non-configured component carriers are measured with measurements gaps as in Rel-8/9. Possibility to perform measurements without measurements gaps is considered only for configured CCs.
Mobility Approach
There has been some discussion in RAN4 regarding the approach to base mobility [6]
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[8]. Two main approaches can be considered: PCell based mobility or mobility based on all configured SCell and PCells (either only active or both active and deactivated). Related to this, following aspects have been agreed in RAN2:
· The PCell is always active, so measurement results of PCell should always be available, similarly as with serving cell in Rel’8/9

· Also RLF procedure will be based on PCell and control information (e.g. measurement reports) is transmitted on UL PCell
· SCell is always configured at deactivated state, and requires MAC activation command before it can be used for data transmission/reception.

· The existing measurement events A1, A2, A3, A5 and B2 can always be used with PCell as serving cell.

· RAN2 has agreed that A1 and A2 can use SCell as serving cell, and also that A3 can uset SCell as serving cell for intra-frequency measurements, i.e. A3 can be configured for the same frequency where the SCell is.
· Changing PCell will be performed with a handover, with exact details to be agreed in RAN2

As PCell is always active and might be the only CC that is configured, it would seem most natural to base the mobility to PCell. Also, since PCell is related to security, UL control information is sent on PCell and RLF is only tracked for PCell, it would seem most relevant for mobility procedures to ensure that PCell quality is sufficient. The use case for SCells is different than for mobility: The SCells can be viewed as resources to be activated based on need, while mobility aims to keep the connection available to UE, i.e. to keep the UE connected to the network. The loss of some resources, while not desirable, is typically not fatal to the connection, e.g. UE is anyway typically not scheduled all the time but the connection is still expected to remain functional. Furthermore, it can be expected that most frequent measurements would be performed for the active carriers, e.g. at least on PCell. So it would seem that PCell would anyway be handled in a similar manner as serving cell in case of Rel-8/9 mobility, i.e. the network would then configure measurement objects and events comparing those to the PCell, to obtain measurement results from other carriers/RATs. Thus, focusing the mobility operation to PCell would also reduce need of measurements on SCells allowing power to be preserved.
Proposal 4: Mobility requirements will be based on PCell mobility.
4
Conclusion

In this contribution we have discussed some of the aspects related to the mobility requirements evaluations. Based on earlier discussion and agreements made in RAN2, some proposals are made related to IDLE_state and CONNECTED_state mobility. 
Proposal 1: Idle state mobility requirements are kept same as in Rel-8/9.

Proposal 2: The mobility measurement requirements for configured deactivated component carriers is evaluated, considering the pros and cons accounting traffic activity (and the following activation/deactivation of component carriers), UE power consumption and mobility performance.  

Proposal 3: As a working assumption the non-configured component carriers are measured with measurements gaps as in Rel-8/9. Possibility to perform measurements without measurements gaps is considered only for configured CCs.

Proposal 4: Mobility requirements will be based on PCell mobility.
It is proposed that RAN4 considers these and if seen acceptable they are captured in some way forward, and if seen necessary, inform also the other WGs of these decisions.
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