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1 Introduction
In RAN #60, a new work item on LTE FDD-TDD joint operation was approved [1]. As an initial phase, the deployment scenario of FDD-TDD joint operation and the corresponding network/UE requirements need to be identified. This contribution shows our views on this aspect.
2 Deployment scenarios
For FDD-TDD joint operation, the deployment scenarios can be classified along different angles.  In this section, we mainly discuss the deployment scenarios from the aspects of cooperation level and frequency arrangement.
2.1 Level of cooperation

· Cat1: Deployment scenario with ideal cooperation between the FDD and TDD network points
This category includes the scenarios where the FDD and TDD network points are either co-located, or non-co-located but connected with ideal backhaul, as shown in Table 1. These scenarios correspond to the Rel-10 CA scenarios, with different duplex modes for F1 and F2. 
Table 1: Rel-10 CA scenario [2] with different duplex modes on F1 and F2
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· Cat2: Deployment scenario with limited cooperation between the FDD and TDD network points

This category includes the non-co-located deployment scenarios where the FDD and TDD network points are connected with non-ideal backhaul with latency on the order of tens of milliseconds as shown in Table 2. Some cooperation between the FDD and TDD network points is thus allowed, e.g. some information exchange via X2-like interface. Primarily, the small cell scenarios as shown in Figure 1 fall into this category, with different duplex modes on F1 and F2.
Table 2: Categorization of non-ideal backhaul [3]
	Backhaul Technology
	Latency (One way)
	Throughput

	Fiber Access 1
	10-30ms 
	10M-10Gbps

	Fiber Access 2
	5-10ms
	100-1000Mbps

	Fiber Access 3
	2-5ms
	50M-10Gbps

	DSL Access
	15-60ms
	10-100 Mbps

	Cable 
	25-35ms
	10-100 Mbps

	Wireless Backhaul
	5-35ms 
	10Mbps – 100Mbps typical, maybe up to Gbps range
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Figure 1: Small cell deployment scenarios [4] with different duplex modes on F1 and F2
· Cat3: Deployment scenario with no cooperation between the FDD and TDD network points

This category can include both the homogenous and heterogeneous deployments in Table 1 and Figure 1, except that information exchange between the FDD and TDD network points is practically not available, e.g. due to large latency or lack of direct connectivity. 
2.2 Frequency arrangement

For the deployment of FDD-TDD joint operation, the possible frequency arrangements are shown in Figure 2. The FDD-TDD band combination can impact UE implementation in terms of full-duplex and half-duplex operation, depending on whether sufficient frequency separation for transmission and reception exists. 
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Figure 2: Possible frequency arrangements
3 Network/UE requirements

For FDD-TDD joint operation, the general requirements for network is backward compatibility, i.e. legacy UEs (including UEs supporting FDD-TDD joint operation but operating using either the FDD or the TDD mode) can connect to either the FDD carrier or the TDD carrier. 
· Legacy FDD UEs and UEs supporting FDD-TDD joint operation may camp on and connect the FDD carrier, which is part of the jointly operated FDD/TDD network
· Legacy TDD UEs and UEs supporting FDD and TDD joint operation may camp on and connect the TDD carrier, which is part of the jointly operated FDD/TDD network
For FDD-TDD joint operation, the general requirements for UE is that such UEs are dual-mode UEs, i.e.
· UEs supporting FDD and TDD joint operation shall be able to access both legacy FDD and legacy TDD single mode carriers
Depending on the solutions for FDD-TDD joint operation and the deployment scenario, different UE requirements may exist, primarily in terms of the UE capability on

· simultaneous reception on the FDD and TDD carrier (i.e. DL CA capability);

· simultaneous transmission on the FDD and TDD carrier (i.e. UL CA capability); 
· simultaneous transmission and reception on the FDD and TDD carrier (i.e. full duplex capability).
The potential solutions for FDD-TDD joint operation and the required UE capabilities are discussed in [5].

Furthermore, in order to maximally reuse the current network/UE implementation, it is proposed that

· No new TDD UL-DL configuration is introduced for the Rel-12 work on FDD-TDD joint operation.
4 Conclusions
In this contribution, we discuss the possible deployment scenarios and network/UE requirements for FDD-TDD joint operation. It is recommended to consider these contents for inclusion in the corresponding technical report.
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