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1. Introduction
On the last meeting, the issue on the timing across all CCs has been discussed. There are three levels of timing: subframe timing, frame timing and SFN timing. 

From the following RAN2’s agreement made on the last meeting, it requires the subframe boundary across all configured CCs of one UE should be time aligned. It means that the subframe timing should be same from RAN2’s perspective, and the detail will be analyzed in RAN4.
	Capture in annex of 36.300: Though DL assignments and UL grants for the same TTI on different CCs may be received at different times at the physical layer (e.g. depending on number of control symbols, propagation and deployment scenario), the order or arrival at the physical layer does not affect MAC operation.


But it still FFS whether the frame and SFN timing should be time aligned. In this contribution, we will give our consideration on this issue from both TDD and FDD aspects.
2. Discussion
2.1. TDD
Frame timing
For TDD, uplink and downlink transmissions on each cell are separated in the time domain. If the uplink and downlink transmission co-exist on the same frequency or adjacent frequency, it will bring serious interference problem. In [2], the CA deployment scenarios are given and TDD only supports intra-band carrier aggregation scenarios.
Observation: For TDD, the transmission across all configured CCs should be in the same direction, uplink or downlink.

The TDD configuration is as Table 1, and the periodicity is 5ms or 10ms. 
Table 1: TDD configuration

	Configuration
	Switch-point periodicity
	Subframe number

	
	
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	0
	5 ms
	D
	S
	U
	U
	U
	D
	S
	U
	U
	U

	1
	5 ms
	D
	S
	U
	U
	D
	D
	S
	U
	U
	D

	2
	5 ms
	D
	S
	U
	D
	D
	D
	S
	U
	D
	D

	3
	10 ms
	D
	S
	U
	U
	U
	D
	D
	D
	D
	D

	4
	10 ms
	D
	S
	U
	U
	D
	D
	D
	D
	D
	D

	5
	10 ms
	D
	S
	U
	D
	D
	D
	D
	D
	D
	D

	6
	5 ms
	D
	S
	U
	U
	U
	D
	S
	U
	U
	D


To make the configured CCs always have the same direction, uplink or downlink, it is necessary to align the frame timing and the TDD configuration across all the CCs.
Conclusion 1: TDD-Config should be same for all CCs configured for UE.
Conclusion 2: For TDD, Frame timing should be same for all CCs configured for UE.
2.2. TDD & FDD
SFN Timing
It has been agreed that all the aggregated CCs should be in the same eNB. The clock of eNB is used to control all the CCs under it, so there is no reason for eNB to support different SFN on different CCs. 
If there is different SFN on different CC, it will bring more complexity to the following two aspects:

1) SFN configuration of SCells
In Rel-8/9, UE can obtain the complete SFN information from both the MIB and the P-BCH decoding in physical layer. If the SFN of SCells is different from PCell, the new complete SFN configuration on SCells should be introduced. 
2) Resource configuration related to SFN
There are some resource configurations related to the SFN number, such as the periodic CQI, the periodic SRS and the DRX onduration calculation. All these configurations can be applied on both PCell and SCell. If the SFN on PCell and SCell is different, the calculated time point is different on the different CCs, which will cause some complexity and problems:
· For the DRX configuration, the onduration time will be different, and it is contradict from the intention of common DRX.
· For the periodic CQI configuration based on the related SCell’s timing, because all the CQI will be transmitted on the PUCCH which only located on the PCell, It will bring complexity to unify the PUCCH usage for periodic CQI reporting.
· For the periodic SRS configuration, if SFN is different on each CC, based on the same SRS configuration, the SRS would be transmitted on the different time, which is not benefit for power saving.
From the above analysis, we prefer the same SFN timing across all configured CCs.
Conclusion 3: SFN timing should be same for all CCs configured for UE.
2.3. FDD
For the SFN should be same, the frame timing should be same for FDD.

Conclusion 4: For FDD, Frame timing should be same for all CCs configured for UE.
3. Conclusion
In this contribution, we analyzed the frame and SFN timing issue from both TDD and FDD aspects. 
The above four conclusions can be summarized as the following three proposals: 
Proposal 1: TDD-Config should be same for all CCs configured for UE. 
Proposal 2: Frame timing should be same for all CCs configured for UE.

Proposal 3: SFN timing should be same for all CCs configured for UE. 
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