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1 Introduction
There have been several scenarios and related solutions agreed on RAN1 #74 meeting. 

Scenarios:
· FDD+TDD co-located (CA scenarios 1-3), and FDD+TDD non-co-located with ideal backhaul (CA scenario 4)

· FDD+TDD non-co-located (small cell scenarios 2a, 2b, and macro-macro scenario), with non-ideal backhaul, subject to the outcome of the non-ideal backhaul related study items where relevant. 

Solutions:
· The LTE TDD-FDD carrier aggregation solution according to the agreement in RP-130888 is identified for TDD-FDD joint operation solution in case ideal-backhaul is assumed.

· if it is decided to specify dual connectivity as a result of the RAN2 small cell enhancement SI, and it is decided to support a solution that is not based on CA for TDD-FDD joint operation, then it would be desirable that the dual connectivity feature would be designed to support TDD-FDD dual connectivity in the applicable scenarios, in addition to TDD-TDD and FDD-FDD dual connectivity.
Besides above agreements there are still some issues to be further discussed such as joint carriers’ number,combination, synchronisation and  other meaningful scenarios. 

In this contribution, we will try to analyze above issues and give our views.

2 Discussion
2.1 Macro+macro scenario and solution
In last meeting agreed scenarios include CA scenarios 1,2,3,4 with ideal backhaul, SCE scenario 2 and macro+macro with non-ideal backhaul. And solutions for these scenarios are enchancement of CA and dual connectivity in SCE. CA solutions in TDD-FDD joint operation require tdd and fdd carriers to be aggregated. While SCE dual connectivity enhancement allow the connectity to come from tdd and fdd simultaneously.
The macro+macro scenario,howerer, shows difference from others. CA scenarios are characterized with ideal backhaul, and SCE scenario 2a and 2b are with hetnet enviroment. CA solutions to jontly operate carriers are based on ideal backhaul. And dual connectivity nomally means unbalanced role among different connection or cell. Macro cell or connection take the role of signaling control and also provide data service based on its macro coverage, while pico cells or connections normally only aim at service of data transfer. So we have an observation.
Observation 1: the scenario of macro+macro with non-ideal backhaul requires a solution different from CA and SCE.

An possilbe way is to enchce the dual connectivity schme to make the dual connection not only include fdd+tdd but also extend to macro+macro.
Macro+macro case possibly involves even eNBs from different operators. So possibly the operation mechanism of dual connectivity enchamcement would bring much differenc from current SCE discussion where typical deployments are hetnet enviroment or only small cells. 

Proposal 1: The solution for macro+macro scenario can be based on dual connectivity enchancement, but with much difference from current SCE discussion. 

2.2 Consideration for carrier number and combination
Two issues are how many carriers and what combinatios among them should be supported. It is feasilbe to discuss such issues based on agreed sceanrios of CA and SCE. One natural option is to align the carrier number with the base scenarios of CA and SCE. For CA case, there are at most five cells to be supported. But for SCE case, there are no concrete cell number. Accordinly there should be at most five carriers to be supported in TDD-FDD scenario based on CA scenario 1,2,3 and 4. And for TDD-FDD scenario based on SCE scenario 2a and 2b, the carrier number should be aligned with the SCE discussion. One concern related with carrier number supported is ue complexity. More carrier to be supported make much more difficultites for ue implement. Similaly this is also related with carrier combination. Complex combinations make implementation more difficult.So to support big number of carriers seems not feasible. One possilbe option is based on CA case, e.g not above five carriers. 

The carrier combination should consider both FDD and TDD characteristics. For example, Pscell in CA scenario, if TDD configured, would have less resources to do downlink/uplink schedule and ack/nack feed back.  There would be more complex situations if big number of carriers and complex combinations are to be supported together.

Proposal 2: the carrier number to be supported should consider  both the TDD-FDD requirement and implement complexity. One possible option is to base on CA case of at most five carriers to be supported.
2.3 Consideration on  synchronization among carriers
Synchronization among carriers should be discussed under consideration of scenario requirements and network deployment such as carriers coming from different operators. The consequcence is that both synchronisation and non-synchronisation may be possilbe in TDD-FDD joint operaion. For example in CA scenarios where ideal backhaul and same operator are assumed, it is more likely to realize synchronisztion among supported carriers. For macro+macro scenario, possilbly coming from different operators, it is feasible to assume non-syschronisation among carriers. Wihle for scenarios based on SCE 2a and 2b, because ideal or non-ideal backhaul and different operators for macro carrier and small carrier are all possilbe, so it is natural to support them based on their detailed situation.
Observation 2: synchronized or non-synchronized carriers should be all supported. They are determind with consideration of detailed situations of backhaul, operator and scenario.

3 Conclusions

This contribution discusses macro+macro scenario, the carrier number and combination and the synchronization among carriers and.
Observation 1: The scenario of macro+macro with non-ideal backhaul requires a solution different from CA and SCE.

Proposal 1: The solution for macro+macro scenario can be based on dual connectivity enchancement, but with much difference from current SCE discussion. 

Proposal 2: The carrier number to be supported should consider  both the TDD-FDD requirement and implement complexity. One possible option is to base on CA case of at most five carriers to be supported.
Observation 2: Synchronized or non-synchronized carriers should be all supported. They are determind with consideration of detailed situations of backhaul, operator and scenario.
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