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1
Introduction
It was agreed at the last RAN2 meeting that DL timing are 1ms subframe level aligned [1] [2]. Whether radio frame boundaries and SFN are aligned among PCell and SCells is still pending [3]. In this contribution, we further discuss this issue.
2 Discussion
Different levels of alignment are shown below: only 1 ms subframe level aligned in Figure 1, radio frame boundaries in Figure 2, or radio frame boundaries and SFN aligned in Figure 3.
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Figure 1: radio frame boundary not aligned
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Figure 2: radio frame boundary aligned, SFN not aligned
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Figure 3: radio frame boundary aligned, SFN aligned
Aspects related to subframe and SFN [4] [5] [6]:

1) DRX configuration: ok to follow SFN of Pcell even if radio frame boundary and SFN are not aligned;
2) Measurement gap configuration: ok to follow SFN of PCell even if radio frame boundary and SFN are not aligned;
3) MBSFN configuration for unicast: ok to follow SFN of PCell even if radio frame boundary and SFN are not aligned, the eNB can do the offset accordingly if required when configuring the SCell;
4) MCCH configuration for MBMS service: it was agreed in RAN2 #69bis that “like 9, MBMS reception is independent from PTP reception and UE capabilities w.r.t. receiving MBMS are up to UE implementation”, thus if UE is receiving MBMS service provided on SCell, the UE will need to read MIB for SFN and SIB1 for scheduling information for SIB13 MCCH of SCell independently. If it is not, no impact either;
5) SPS: no impact, only limited to PCell;
6) TTI bundling: no impact, no combination of TTI bundling with CA;
7) UL SRS subframe configuration: different configuration link to different subframe numbers, simpler to have radio frame boundaries aligned
8) SCH: only in certain subframes, simpler to have radio frame boundaries aligned
9) PBCH: only in subframe #0, even though UE is not reading MIB of SCells, it needs to exclude the PBCH channels to decode data, thus simpler to have radio frame boundaries aligned
10) TDD UL/DL configuration: simpler to have radio frame boundaries aligned
From above, it is noted that it is better to have radio frame boundaries aligned, while there is no requirement for SFN broadcast from PCell and SCell to be aligned. 
Proposal 1: Aggregated cells are radio frame boundaries aligned.
Proposal 2: There is no requirement of SFN broadcast from PCell and SCell to be aligned. No need to signal SFN of SCell to UE either.
Proposal 3: From UE’s perspective, there is a per UE SFN which is read from MIB of PCell, instead of per cell SFN.
3
Conclusion
Radio frame boundaries and SFN alignment requirement was discussed in this contribution with the following proposals proposed: 
Proposal 1: Aggregated cells are radio frame boundaries aligned.
Proposal 2: There is no requirement of SFN broadcasted from PCell and SCell to be aligned. No need to signal SFN of SCell to UE either.

Proposal 3: From UE’s perspective, there is a per UE SFN which is read from MIB of PCell, instead of per cell SFN.
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