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Introduction
In RAN #60, a new WI on “LTE TDD-FDD Joint Operation” was agreed [1]. In this WI, there will be two phase work. The first phase will give a technical Report on TDD-FDD Joint Operation scenarios from RAN#60 until RAN#61, including
· Identify deployment scenarios of joint operation on FDD and TDD spectrum, and network/UE requirement to support joint FDD/TDD operation.
· Based on the identified deployment scenarios and network/UE requirements, identify possible other solutions  for FDD-TDD joint operation for example multi-stream aggregation and dual-mode UE supporting simultaneous operation on both modes in addition to LTE TDD-FDD carrier aggregation.
This paper will discuss the deployment scenarios of joint operation on FDD and TDD spectrum, and network/UE requirement to support joint FDD/TDD operation.
Scenarios
Deployment scenarios
Scenario 1 CA scenarios
These scenarios are well described in [2] and are recognized as the main scenarios for TDD-FDD CA. Obviously, both FDD and TDD band can be used as macro or small cell.
Scenario 2 small cell deployment scenarios
TR 36.932 [3] gives the detail deployment scenarios for small cell enhancements. In these scenarios, small cell or macro cell could be either considered as TDD band or FDD band.
Backhaul assumptions
For co-located cases, like CA scenarios 1,2,3, no backhaul constraint should be added. For non-co-located cases, like CA scenarios 4, small cell enhancements scenarios, backhaul assumption should follow the results of TR36.932. 
[bookmark: OLE_LINK9]Both ideal backhaul (i.e., very high throughput and very low latency backhaul such as dedicated point-to-point connection using optical fiber, LOS microwave) and non-ideal backhaul (i.e., typical backhaul widely used in the market such as xDSL, NLOS microwave, and other backhauls like relaying) should be studied. The performance-cost trade-off should be taken into account.
A categorization of non-ideal backhaul based on operator inputs is listed in Table xx:
Table xx: Categorization of non-ideal backhaul
	Backhaul Technology
	Latency (One way)
	Throughput
	Priority (1 is the highest)

	Fiber Access 1 
	10-30ms 
	10M-10Gbps
	1

	[bookmark: _Hlk340808864]Fiber Access 2
	5-10ms
	100-1000Mbps
	2

	DSL Access
	15-60ms
	10-100 Mbps
	1

	Cable 
	25-35ms
	10-100 Mbps
	2

	Wireless Backhaul
	5-35ms 
	10Mbps – 100Mbps typical, maybe up to Gbps range
	1



A categorization of good to ideal backhaul based on operator inputs is listed in Table 6.1-2:
Table xx: Categorization of good to ideal backhaul
	Backhaul Technology
	Latency (One way)
	Throughput
	Priority (1 is the highest)

	Fiber
	2-5ms
	50M-10Gbps
	1



Requirements
Prerequisite of TDD/FDD joint operation
For the consensus, some prerequisite from TDD-FDD CA could be added here. They are:
· UEs supporting FDD and TDD joint operation shall be able to access both legacy FDD and legacy TDD single mode carriers.
· Legacy FDD UEs and UEs supporting FDD and 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.

Terminal requirements
For TDD-FDD joint operation, we must consider terminals capabilities. 
· For non-CA capability UEs, 1Tx 1Rx is available. It should either connect to FDD band or TDD band at one time. Extra requirements might come from the output of small cell enhancements for high layer study. 
· For CA capability UEs, at least 2Rx should be supported and it can receive downlink data from both TDD band and FDD band simultaneously. However, for the uplink, there might be two cases.
· Case 1 is only 1 Tx is available and UE can transmit uplink data in either TDD band or FDD band.
· Case 2 is 2 Tx is available and UE can transmit uplink data in both FDD and TDD band.

Performance requirements
The following performance metrics could be used:
· Peak data rate
· User throughput 
· Network capacity
· Coverage performance

Use cases
We listed the use cases in table 1
Table 1 Use cases for TDD-FDD joint operation
	Use cases
	Backhaul 
	description

	Case 1 co-located scenarios
	No backhaul constraint
	CA scenario 1,2,3

	Case 2 small cell scenarios 1
	Ideal backhaul
	Small cell scenario with ideal backhaul, CA scenario 4

	Case 3 small cell scenarios 2
	Non-ideal backhaul
	Small cell scenario with non-ideal backhaul



Conclusion
In this contribution, we give some proposals on the deployment scenarios of joint operation on FDD and TDD spectrum, and network/UE requirement.
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