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Introduction
TDD-FDD CA has been discussed in RAN1 for several meetings and RAN1 also made some agreements on it which will bring some impacts on RAN2. This contribution is trying to collect the conclusions of RAN1 and analyse the impacts on RAN2. 
 
Discussion
[bookmark: OLE_LINK87][bookmark: OLE_LINK88]RAN1 agreements collection
According to RAN1 agreements, the issues and conclusions are listed in the following table.
Table1 RAN1 Agreements
	Issue
	RAN1 Agreement

	Supporting CCs number
	Maximum to 5

	Simultaneous RX/TX capability
	Simultaneous capability in R12

	UE capability assumed
	UE supports DL CA and allows not to support UL CA

	PUCCH on Pcell or Scell
	Pcell only in R10/11

	HARQ/Scheduling self-scheduling (For PUCCH on PCell only case)
	PDSCH/PUSCH on Pcell
	S/H follows Pcell’s timing

	
	PUSCH on Scell
	S/H follows Scell’s timing

	
	PDSCH on Scell, when Pcell is FDD
	HARQ timing of PDSCH on Scell follows Pcell’s timing

	
	PDSCH on Scell, when Scell is FDD
	FFS

	Cross-carrier scheduling
	DL cross-carrier scheduling
	Scheduled cell’s HARQ timing follows the Pcell’s timing

	
	UL, FDD cell schedules TDD cell
	S/H of TDD Scell follows TDD’s UL/DL configuration
And PHICH less operation is used for configure #0, etc.

	
	UL, TDD cell schedules FDD cell
	FFS (if the TDD Pcell is support, S/H of FDD scheduled cell follows: 10ms RTT; 4ms between UL grant/PHICH and PUSCH, 6 ms between PUSCH and PHICH)

	HARQ feedback (PUCCH format selection)
	PUCCH format 1b with channel selection and PUCCH format 3 are supported.

	Multiple TAGs
	It can be configured between TDD and FDD cells.

	DCI format
	DL/UL DCI format for Pcell follows existing specification



[bookmark: OLE_LINK92][bookmark: OLE_LINK93]Notes: “S/H” in the table means Scheduling/HARQ.

Impact analysis
General aspects
[bookmark: OLE_LINK101]According to Table 1and previous conclusions on CA, it is clear that the agreements for the issues related to CCs numbers, UE capability and PUCCH on Pcell or Scell have no obvious impact on RAN2 aspect. Besides, the HARQ feedback, multiple TAGs and DCI format issues are more RAN1 issues and no obvious impact on RAN2 is foreseen.  
For the simultaneous RX/TX capability case, it should be added in the specification. 
[bookmark: OLE_LINK96][bookmark: OLE_LINK103]Observation 1: The simultaneous RX/TX capability needs to be added in the specification.
The impact analysis of self-scheduling and cross-carrier scheduling cases on RAN2 is discussed in following sections.

[bookmark: OLE_LINK89][bookmark: OLE_LINK90]Self- scheduling
For the first three cases of self-scheduling in Table 1, because the HARQ/Scheduling timing of them follows the existing timing, it seems that they have no obvious impact on RAN2. [1]
For the fourth case, due to the conclusion of RAN#63, RAN1 will decide whether to support TDD Pcell before RAN#64, hence, the impact of this case on RAN2 is FFS.
Observation 2: The impact of TDD Pcell self-scheduling case in RAN2 specifications is FFS.

Cross-carrier scheduling
· DL cross-carrier scheduling
For the downlink issue, the scheduled cell’s HARQ timing follows Pcell’s time. When the FDD cell is the Pcell, the HARQ-ACK timing of TDD cell PDSCH is the same as the case of self-scheduling,  hence, there is no impact on RAN2.
 If the TDD Pcell is supported and when the TDD cell is the Pcell, it is obvious that not all PDSCH on FDD cell can be scheduled because the DL subframes on TDD cell is a subset of DL subframes on FDD cell. The HARQ timing of Scell PDSCH is the same as the self-scheduling case. Because there is no consensus in RAN1about the TDD Pcell self-scheduling case, the impact is FFS.    
· UL cross-carrier scheduling
For the uplink issue, when the FDD cell is the scheduling cell and the scheduled serving cell is the TDD cell, the scheduling/HARQ timing of TDD scheduled cell follows the TDD scheduled serving cell’s UL/DL configuration. No new HARQ timing would be introduced, but PHICH collision would be serious, for example, for TDD UL-DL configuration 0 [1]. However, from RAN2 point of view, it seems that there is no related impact. 
 If the TDD Pcell self-scheduling is supported and when TDD cell is the scheduling cell and the FDD cell is the scheduled cell, the scheduling/HARQ timing of FDD scheduled serving cell follows this pattern: 10ms RTT; 4ms between UL grant/PHICH and PUSCH; 6ms between PUSCH and PHICH. Due to this possible agreement, the number of UL subframes can be scheduled depends on the number of DL subframes of TDD scheduling cell [2]. The HARQ process number is different with existing system when the UL-DL configuration of TDD scheduling cell is #0 or #6. 
Observation 3: The TDD Pcell case will bring RAN2 impacts if the TDD Pcell is supported. In addition, the detail impacts need to be discussed again if the TDD Pcell is later decided to be supported.

Summary
Following the analysis above, we could get the impact analysis table below.
Table 2 Impact analysis
	Issue
	Impact

	Supporting CCs number
	No impact on RAN2

	Simultaneous RX/TX capability
	Need to be added in RAN2 specification

	UE capability assumed
	No impact on RAN2

	PUCCH on Pcell or Scell
	No impact on RAN2

	HARQ/Scheduling self-scheduling (For PUCCH on PCell only case)
	PDSCH/PUSCH on Pcell
	No impact on RAN2

	
	PUSCH on Scell
	No impact on RAN2

	
	PDSCH on Scell, when Pcell is FDD
	No impact on RAN2

	
	PDSCH on Scell, when Scell is FDD
	FFS because RAN1 needs to confirm whether to support TDD Pcell 

	Cross-carrier scheduling
	DL cross-carrier scheduling
	The TDD Pcell case is FFS.

	
	UL, FDD cell schedules TDD cell
	No impact on RAN2 


	
	UL, TDD cell schedules FDD cell
	FFS because RAN1 needs to confirm whether to support TDD Pcell

	HARQ feedback (PUCCH format selection)
	No impact on RAN2

	Multiple TAGs
	No impact on RAN2

	DCI format
	No impact on RAN2


Notes: “S/H” in the table means Scheduling/HARQ.

Therefore, we can conclude in summary that:
[bookmark: OLE_LINK94][bookmark: OLE_LINK95][bookmark: OLE_LINK102]
Summary:
The agreements of RAN1 have no obvious impact on RAN2 except for the simultaneous RX/TX capability and the TDD Pcell cases.
[bookmark: OLE_LINK91]The TDD Pcell cases will have impacts on RAN2 if the TDD Pcell is supported and the detailed impacts are FFS.

Conclusion
In this contribution, the agreements of RAN1 are discussed in order to analyse the impact on RAN2,  we and have the following observations and summary:
Observation 1: The simultaneous RX/TX capability needs to be added in the specification.
Observation 2: The impact of TDD Pcell self-scheduling case in RAN2 specifications is FFS.
Observation 3: The TDD Pcell case will bring RAN2 impacts if the TDD Pcell is supported. In addition, the detail impacts need to be discussed again if the TDD Pcell is later decided to be supported.
Summary:
The agreements of RAN1 have no obvious impact on RAN2 except for the simultaneous RX/TX capability and the TDD Pcell cases.
The TDD Pcell cases will have impacts on RAN2 if the TDD Pcell is supported and the detailed impacts are FFS.
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