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1. Introduction
In RAN2#66 meeting，the topic about how to configure component carriers for idle UE to camp has been discussed[1]

 REF _Ref233002249 \r \h 
 \* MERGEFORMAT [2]. And following decision was taken: it should be possible for a network to configure only a subset of component carriers (CC) for idle mode camping. However, how to configure camping CC subset is still unknown. In this paper, we would like to give out our view on the principles of configuring camping CC subset and possible paging optimization solutions.
2. Discussion
2.1. Need on paging optimization for LTE-A UEs
In LTE systems, UE both camps and transmits/receives data on a single carrier, and therefore paging is naturally carried out through this carrier. In LTE-A systems, the largest camp-able CC set for a LTE-A UE would be the combination of all backward compatible CCs and all non-backward compatible CCs, given the CC definition of RAN1. Based on this, it seems to be quite straightforward to configure idle-mode LTE-A UE to camp on any of this largest CC set. However, this will cause certain problems to paging. Since eNB does not know which CC a UE has chosen to camp on, when paging is needed, it has to try to page the UE in all its possible camping CCs, that is, it will send paging message in all CCs within the largest set. One immediate consequence is the increased air resource consumption in terms of the paging overhead. To avoid this, a smaller camping CC subset seems preferable. 
Another scenario is that, at the beginning of LTE-A system deployment, most UEs in the system will be LTE UEs and LTE-A UEs will occupy only a smaller population. It is natural to configure the camping CC set as large as possible for LTE UEs, e.g., all backward compatible CCs. Although LTE-A UE can aggregate all CCs, in our view it is suitable to configure a smaller camping CC subset. This subset can accommodate certain amount of load in terms of initial random access, when there is need of connection establishment for these camping UEs. If RAN2 agrees on this, paging optimization can be done by sending paging message over only a smaller CC subset. When it comes to the concept of CC subset, an extreme case will be configuring a single CC for all LTE-A UEs’ camping. Although this scheme is extremely simple for paging design, it will drastically increase the load on this camping CC, since every idle-mode UE will try to access the network through this CC, which is obviously not favorable.
Proposal 1: RAN2 is asked to discuss the need on paging optimization for LTE-A UEs.
2.2. Paging in LTE-A systems
The solutions to the problem of paging optimization in LTE-A systems can be carried out in two steps. The first step is to focus on the paging overhead reduction for LTE-A UEs, and the second step would be to differentiate the paging procedures for LTE-A UEs and LTE UEs, respectively. In what follows, we will elaborate them one by one.
2.2.1. Paging optimization for LTE-A UEs
As mentioned above, to reduce the paging overhead for LTE-A UEs, network needs to configure a CC subset for UEs’ camping and inform this information to UE. Regarding this problem, several alternatives have been proposed [3][4][5]. Below is a summary of some of them. 
(1) eNB Broadcasts this subset information of the system.
(2) UE and network use a hashing function to determine an ordered list of preferred camping carriers, based on the UE-id.
(3) UE always camps on the same last component carrier in which it performed a tracking area update, or in the anchor carrier when it was last in active mode.
(4) All UEs camps on a system-level anchor CC.
Before making further decisions, RAN2 is suggested to take more factors (such as air-interface overhead, load balance, etc.) into account in a comprehensive way to design and evaluate possible solutions.  
2.2.2. Differentiated Paging for LTE-A UEs and LTE UEs
Given a preferred paging overhead reduction scheme for LTE-A UEs, the subsequent question to be faced with will be how to differentiate the paging procedure for LTE-A UEs and LTE UEs respectively in LTE-A systems. As we have mentioned in section 2.1, at the beginning of LTE-A deployment, most or all of the CCs in the LTE-A system should allow LTE UE to camp on to cater for its large population. Then, based on the above analysis, it will be natural to configure two different CC subsets for these two version’s UEs for camping. Then, for different version UE, paging will be sent only on its corresponding camping CC subset.

Proposal 2: Rel-8 UE and Rel-10 UE can have different camping CC subset.
Proposal 2bis: For different version UE, paging is sent only on its corresponding camping CC subset.
With these two CC subsets, to decide in which CC subset a paging message will be sent, eNB will have to find out the version of the paged UE before sending the paging message on the Uu interface. A simple method is to use 1 bit to directly indicate the paged UE’s version in S1 paging message. But some procedure should be introduced in core networks and S1-AP message needs certain extensions. In [6], we have proposed a method to use different TAIs to differentiate two UE versions. In this way, core networks need no modifications, and only SIBs needed to be extended. 
Proposal 3: RAN2 is asked to consider the TAI scheme for UE version differentiation.

3. Conclusion
As discussed above, our proposals are shown below:

Proposal 1: RAN2 is asked to discuss the need on paging optimization for LTE-A UEs.
Proposal 2: Rel-8 UE and Rel-10 UE can have different camping CC subset.
Proposal 2bis: For different version UE, paging is sent only on its corresponding camping CC subset.

Proposal 3: RAN2 is asked to consider the TAI scheme for UE version differentiation.
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