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1. Introduction
Unlike R8, LTE-A UE may be operated on multiple CCs. One issue is how to identify each UE on these CCs [1,2]. There have been some discussions on cell definition in CA scenario. One understanding is that each CC can be regarded as one “cell”. Then according to C-RNTI definition which is used to identify a UE in a “cell”, there maybe multiple C-RNTI for a LTE-A UE in CA scenario. In this contribution, this issue is being studied further.
2. Discussion
There are several options on how to identify LTE-A UE in CA scenario.
· Option 1: UE is allocated one common C-RNTI across CCs
Like R8, a LTE-A UE is assigned only one C-RNTI which is used to uniquely identify the UE across multiple CCs. The UE should detect its PDCCH(s) based on this identification on its configured PDCCH monitoring set and processes the corresponding PDSCH/PUSCH accordingly. This identification can be assigned in the PRACH transmission procedure as R8 defined. The merit for this option is that it is simple as it reuses the Rel-8/9 mechanism of scheduling and identification of the UE. However, one major drawback is that the system capacity is not improved since the same number of UEs as Rel-8/9 (limited by RNTI addressing space) can be supported in LTE-A even though far more wider bandwidth is allocated. 

· Option 2: UE is allocated multiple C-RNTIs according to UE PDCCH monitoring set

For this option, one UE is assigned multiple C-RNTI, each one corresponding to a CC in the PDCCH monitoring set. UE should decode its PDCCH according to corresponding C-RNTI independently. This option helps to increase C-RNTI resource utilization efficiency and guarantee LTE-A can support higher number of UEs than LTE. The reason is that the C-RNTI used in one CC by one UE can be reused in another CC by other UE without any ambiguity. 

On allocation of the C-RNTI, the first C-RNTI can be assigned in PRACH transmission as R8 to avoid collision to other UE on the CC that the UE performs PRACH operation. After that, when new CC is added to the PDCCH monitoring set or during handover, new C-RNTI(s) can be assigned by RRC signaling. Similarly, the collision should be avoided in corresponding CC during these C-RNTIs allocation process. If a CC is un-configured from the UE, the related C-RNTI should be released so that it can be reused by other UEs. 
For DL transmission, the first concern is which C-RNTI is used to initialize the scrambling sequence of PDSCH of a CC. One method is to use the C-RNTI of the CC where the PDCCH carrying the resource allocation for the PDSCH is sent. For example, if the PDSCH located in one CC is informed by PDCCH in monitoring set CC1, then C-RNTI for CC1 should be used to process this PDSCH. Otherwise, if the PDSCH in the same CC is identified in PDCCH in another monitoring set CC2, C-RNTI for this CC2 should be used instead. From this point of view, there is no ambiguity for DL operation.
For UL transmission, the similar scheme maybe considered where UE initialize the scrambling sequence of a PUSCH according to C-RNTI of the CC providing the UL grant for the PUSCH. But this may lead to potential collision and confusion at eNB side since multiple UEs may use the same C-RNTI for their PUSCH process located on the same CC. For example, UE1 use C-RNTI0 for its CC1 PUSCH transmission. UE2 may also use this C-RNTI0 for its CC1 PUSCH transmission since this PUSCH maybe indicated on UE2 monitoring CC2 where UE2 reuse the same C-RNTI0 for CC2. But eNB can handle this collision since different UE maybe scheduled on different resource block even on the same CC and eNB knows which C-RNTI should be used for each PUSCH process. 
· Option 3: UE is identified uniquely in each standalone CC [3] and each extension carrier
For option 2, UE may process the transmission located on the same CC with different C-RNTI in different TTI. Also UE and eNB must be synchronized on the C-RNTI used for UL & DL processing. To avoid this kind of complexity, UE will be assigned a unique C-RNTI with each standalone CC and the extension carrier/non-standalone CC. Then UE knows which C-RNTI should be used for UL/DL data transmission and reception and for standalone CC, which C-RNTI should be used for its PDCCH detection.  Also, at the eNB side, it is easy to know the corresponding C-RNTI for each DL and UL processing. Another merit is that the C-RNTI reuse can be performed on each CC which helps to better C-RNTI resource utilization efficiency than that of option 2.
For carrier segment, since carrier segment can be regarded as part of the standalone CC and no dedicated TB will be generated for this segment. There is no need to assign C-RNTI dedicated for carrier segment.  
In summary, the option 1 is simple but will limit LTE-A supported number of UEs which is not beneficial for fully utilizing LTE-A wider bandwidth. So we have slight preference for either option 2 or 3. 

Proposal: It is proposed that RAN2 discuss the options on how to allocate C-RNTI for CA:

· Option 1: UE is allocated one common C-RNTI across CCs
· Option 2: UE is allocated multiple C-RNTIs according to UE PDCCH monitoring set
· Option 3: UE is identified uniquely in each standalone CC and each extension carrier
3. Conclusion
This contribution discusses UE identification in CA scenario and proposes several options for consideration.
Proposal: It is proposed that RAN2 discuss the options on how to allocate C-RNTI for CA:

· Option 1: UE is allocated one common C-RNTI across CCs
· Option 2: UE is allocated multiple C-RNTIs according to UE PDCCH monitoring set
· Option 3: UE is identified uniquely in each standalone CC and each extension carrier
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