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1 Introduction

According to the agenda of the RAN1#66bis meeting [1] and discussions on the RAN1 email reflector, the motivations and benefits of supporting different TDD configurations on different bands with simultaneous/non-simultaneous transmission/reception should be further analyzed. Consequently, we provide our views on scenarios and motivations in this contribution.
2 Scenarios and motivations
Our initial investigation on this issue was provided in [2]. The possible options, where the TDD configurations for multiple cells are different from each other, may include:

1. Different cells designed for different traffic/services;

2. Load balancing requirements for varied UL/DL coverage;

3. Legacy support.

Generally speaking, the fundamental objective of supporting different TDD configurations in Rel-11 CA is to achieve higher throughput and to improve coverage. Additionally, flexible support for UEs of various releases is another potential advantage. For example, while a cell (DL:UL=1:1) may be configured for all Rel-8-11 UEs, another cell (DL:UL=2:1) may be configured for Rel-11 UEs only for new services introduced in Rel-11.

In the sequel, we will elaborate further in the context of typical CA deployment scenarios defined in [3].

One of the advantages of LTE TDD mode is the capability of providing various DL/UL configurations to support different use cases and deployment requirements. For example, the macro cell can be configured with a balanced DL/UL ratio, in order to provide large coverage, while cells hosted by the RRHs can be set to a TDD configuration different from that for the macro cell, for the sake of satisfying particular service requirements. For instance, users in the RRH coverage area may demand a large amount of DL resources for their businesses, which may be resolved by applying a TDD configuration with more DL subframes. By contrast, students on a campus may want to use applications such as social websites (e.g. Facebook, Twitter, etc) which require heavy UL loads. Therefore, a TDD configuration with more UL subframes can be applied. As a result, it is beneficial to apply different TDD configurations for different cells/bands in various network deployment scenarios in order to satisfy diverse service requirements. From this perspective, it may be useful for supporting aggregated CCs with different TDD configurations.

[image: image1.emf]
Fig. 1: TDD configuration in the RRH coverage area may be selected according to diverse service requirements.

On the other hand, restricted UL coverage is one of the issues of LTE TDD network. To mitigate the impact from such limitation, operators may deploy an UL-biased TDD configuration in one frequency band, while having a DL-biased TDD configuration on another frequency band, in order to achieve balanced DL/UL coverage. Some other scenarios, such as co-existing with legacy TD-SCDMA networks may also be benefit from diverse TDD configurations on different cells/bands [4].


[image: image2.wmf]
Fig. 2: A balanced UL/DL TDD configuration can be applied to the large coverage cell to support legacy UEs.

Observation 1: Applying different TDD configurations for different bands are beneficial.
Based on the above observation, we propose that:

Proposal 1: Supporting different TDD configurations in different bands should be considered if RAN4 confirms its feasibility for Rel-11.

3 Simultaneous/non-simultaneous transmission and reception
Although the feasibility of simultaneous transmission and reception, which should be studied by RAN4, remains unsettled, certain scenarios can still be analyzed from a RAN1’s view.
The motivation to support simultaneous transmission and reception is to maximize the utilization of wireless resources for UE, both in downlink and uplink. A typical scenario is the CA Scenario 4, where UEs at hotspots would usually like to boost their throughputs by aggregating multiple inter-band carriers. The performance can therefore be maximized as both DL and UL subframes are fully exploited simultaneously. Moreover, supporting simultaneous transmission and reception would bring higher flexibility in system design and reduce complicacy of new protocols needed for standardizing the feature of enabling different TDD configurations in different bands. Such benefits effectively simply the potential efforts from RAN1’s perspective.
By contrast, non-simultaneous transmission and reception at the UE side helps to maintain a lower implementation complexity at the cost of potential performance loss, in comparison to the case of simultaneous transmission and reception. However, the performance loss may be kept minimum with the aid of optimized scheduling mechanisms. For example, eNB may avoid scheduling DL grants on SCells when issuing an UL grant on the PCell. Therefore, for the purposes of simplifying UE design, to support non-simultaneous transmission and reception may be considered as a possible compromise.
Proposal 2: The need of simultaneous transmission and reception needs to be further clarified in RAN after RAN4 confirms its feasibility for Rel-11.

4 Conclusion

In this contribution, we have discussed the deployment scenarios and motivations of supporting different TDD configurations on different cells/bands, with and without simultaneous transmission and reception. Our proposals are as follows:
Proposal 1: Supporting different TDD configurations in different bands should be considered if RAN4 confirms its feasibility for Rel-11.
Proposal 2: The need of simultaneous transmission and reception needs to be further clarified in RAN after RAN4 confirms its feasibility for Rel-11.
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