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1
Introduction
The new WI 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.
In RAN1#66bis meeting, the following agreement was reached:

· Support the inter-band CA of TDD Carriers with different configurations in Rel-11.

And also identify the benefits of supporting inter-band CA of different TDD configuration

· Legacy system co-existence

· Hetnet support, aggregation of traffic-dependent carriers

· Flexible configuration: more UL subframe in lower band for better coverage, and more DL subframes in higher band

· Higher peak rate

In this paper, we analyse further on the possible benefits when simultaneous transmission and reception on different band is supported (full duplex mode) or not supported (half duplex mode). Based on our analysis, we suggest the full duplex mode is supported in LTE Rel-11 to fully achieve these benefits. 
2 Discussions
For the legacy system co-existence use case, the TDD configurations that can be used in on an adjacent carrier to a legacy TDD system are limited and CC specific TDD configuration need to be supported to allow a different TDD configuration in a different frequency band needs to be configured due to for example traffic needs,. 
In this case, it would be possible to use half duplex operation where the UE is not transmitting and receiving at the same time. One example is given in Figure 1, where the Pcell for a UE is with TDD UL/DL configuration #2, and the Scell is with TDD configuration #1 for co-existence with a legacy TDD system. In this case, assuming that in half duplex mode the DL subframes #3 and #8 in Pcell are prioritized over the corresponding UL subframes in the Scell, there will be limited impact to legacy co-existence. With half duplex mode, a higher data rate will still be achievable with carrier aggregation compared to the case when UE is only configured one cell with TDD configuration #2. On the other hand, full duplex mode allows more uplink resources compared with half duplex, as the uplink subframe #3 and #8 can also be used for PUSCH or other uplink signals. 
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Figure 1 Example of half duplex for legacy system co-existence
For the other possible use cases such as Hetnet support and flexible configurations for lower and higher frequency band, there is similar issue with half duplex mode as either downlink or uplink resources have to be sacrificed to make use of the resources in the other link direction. For example in Figure 2 considers the case when one CC is configured in a downlink heavy TDD configuration for higher downlink traffic, while in the lower band TDD configuration #0 is used to improve uplink coverage. If the uplink subframes in the Pcell are prioritized, only 50% of the Scell downlink subframe can be utilized, putting a limit on the downlink data rate.  
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Figure 2 Reduced downlink peak data rate with half duplex
For other motivations such as higher date rate, the limitation from half duplex mode is more noticeable, as the data rate cannot be maximized for uplink and downlink at the same time.  

Besides, as detailed in [2], some additional HARQ-related problems will from half duplex operation, due to the need for certain transmission direction determination mechanisms. 
4
Conclusions
In this paper, the resource utilization of half duplex mode and full duplex mode are analysed based on identified benefits of CC specific TDD configuration. We observe that half duplex reduces the usable resources due to the need for prioritization between the two link directions. Furthermore, half duplex mode operation requires extra work on HARQ-related issues as discussed in [2]. Based on these observations, we have the following proposal:
Proposal:   Full duplex mode should be supported in Rel-11 to fully achieve the identified benefits with CC-specific TDD configurations. RAN1 should further study the extra HARQ-related issues with half duplex mode.
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