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Discussion and decision
1
Introduction
The work item of CA enhancement was agreed in RAN#51 meeting [1]. In RAN1#66 meeting, the following agreements were reached:
1. No new TDD UL/DL configurations will be considered in this WI.
2. If support of different TDD UL-DL configurations on different bands is specified, it is assumed that the UEs will be informed of the actual UL/DL configuration of aggregated CC.
Additionally, support for cross carrier scheduling was one of the issues discussed and which support should be further studied. In this paper, we investigate the motivation and possible benefits from cross-carrier scheduling. Based on the analysis showing clear use cases, we propose cross-carrier scheduling shall be supported for CC-specific TDD in Rel-11.
2
Discussions
Cross carrier scheduling is widely discussed in Rel-10 [2]. In the following discussions, we summarize the use cases of cross carrier scheduling target for Rel-10, and analyse each use case for CC specific TDD configuration. 
3.1 


PDCCH load balancing
PDCCH load on each carrier can be different because of varying number of users, data amount etc. Thus for CA UEs, if the PDCCH load of one Scell is heavy, the PDCCH scheduling this Scell can be transmitted on a different cell with less PDCCH load to balance the PDCCH load among the different cells. When CC specific TDD configuration is supported, the PDCCH load is potentially even more unbalanced since the DL subframe number is different for different TDD configurations. For example, when a CC with TDD configuration 1 and a CC with TDD configuration 5 are aggregated for a specific TDD UE, even if the situation on each carrier is exactly the same, TDD configuration 5 can provide higher PDCCH capacity because of the availability of more DL subframes and many of DL subframes only contain PDCCH for DL scheduling (e.g. subframe 0). Thus for this use case, cross carrier scheduling is even more useful for CC specific TDD configuration.
3.2 


HetNet Scenario
In HetNet Scenario, cross carrier scheduling is mainly used for interference coordination, which is shown in the following figure [3]. In this scenario, component carriers are divided into two sets to handle the downlink interference to control signalling. For example, one set is used for control signalling and data and the other set is mainly used for data transmission.
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Figure 1 CA-based eICIC in HetNet Scenario
This use case is also valid for CC specific TDD configuration as we discussed in [4], when e.g. f1 and f2 bands are widely separated. CC specific TDD configuration cannot be excluded from being used in heterogeneous deployments to enhance the DL/UL throughput in the low power cell. Then it is necessary to support cross carrier scheduling if we want to use CA-based eICIC for CC specific TDD configuration. Hence, it is equally important to also support cross carrier scheduling for CC specific TDD configuration.
3.3 


PDCCH-less Carrier
Support for non-backward compatible carriers is under discussion in RAN1 and RAN4. For a carrier type like the extension carrier, there is no PDCCH region and PDCCH then has to be transmitted on a different cell. Although there is no agreement on the details of the extension carrier, it is better not to restrict the use of such a carrier in the CC specific TDD configuration case. Hence, if a PDCCH-less carrier is also used in CC specific TDD configuration, cross carrier scheduling has to be supported and makes CC specific TDD configuration a future proof feature. 

Observation: Cross carrier scheduling is even more useful for CC specific TDD configuration than Rel-10 for some deployment scenarios (PDCCH load balancing, HetNet, PDCCH-less carrier);

Proposal:   If no significant complexity for the solution to support cross carrier scheduling in CC specific TDD configuration, cross carrier scheduling should be supported for CC specific TDD configuration.
4
Conclusions
In this paper, scenarios for cross carrier scheduling are analysed and discussed for CC specific TDD configuration, which could be the basis for the following work and solutions. From the above analysis and discussions, we have the following observation and proposal:
Observation: Cross carrier scheduling is even more necessary for CC specific TDD configuration than Rel-10 for some deployment scenarios (PDCCH load balancing, HetNet, PDCCH-less carrier);

Proposal:   If no significant complexity for the solution to support cross carrier scheudling in CC specific TDD configuration, cross carrier scheduling should be supported for CC specific TDD configuration.
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