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1. Introduction
During RAN2#70, the issue of subframe boundary alignment across P/SCells for CA (Carrier Aggregation) was discussed. RAN2 understanding was that eNB should ensure subframe boundary alignment across P/SCells, and a LS was sent to RAN4 on this aspect [1]. Assuming that subframe boundaries should be aligned across P/SCells, the next question would be: Should slot/subframe numbers and SFN also be aligned across P/SCells? This contribution addresses this issue.

2. Discussion
RAN2 has decided on the following [2]:

There is no need for the UE to acquire system information directly from SCells.

Then, with regards to SFN and subframe/slot numbers of a SCell to be added, there seems to be the following two alternatives in providing this information to the UE:

Alt1: eNB is required to align slot/subframe numbers and SFN across CCs

This alternative requires the eNB to align SFN and slot/subframe numbers across carriers which are candidates for CA. With such requirement, the UE can just assume that the SFN and slot/subframe numbers of a newly added SCell will be the same as the P/SCells which it is already configured with.

Alt2: SFN and subframe/slot number info are signalled to the UE within the RRC message which adds a SCell

With this alternative, the SFN and subframe/slot number offset of a SCell to be added compared to the already configured PCell is provided within the RRC message which adds a SCell. As the UE knows the SFN and subframe/slot number of its PCell, it can deduce the SFN and subframe/slot of a newly added SCell from this offset information.

Currently, we don’t see much strong need for the 3GPP specification to allow having different SFN and slot/subframe numbers across carriers which are candidates for CA. In that sense, we think Alt1 would be fine.
However, Alt2 is a more robust solution in case any network would like to offset the SFN and slot/subframe numbers of different carriers. Possible benefits for offsetting the SFN and slot/subframe numbers of different carriers could be: (1) optimised inter-frequency search/measurement scheduling at the UE, (2) distribution of DL common channel (PCH/BCH/SIB) interference among cells of the same carrier/eNB (when considering deployment scenario #3).

Furthermore, no real concerns are foreseen with Alt2 with respect to complexity/overhead.

Proposal 1: Allow SFN and slot/subframe number non-alignment among carriers which are candidates for CA.

Proposal 2: Within the RRC message to add a new SCell, signal the SFN and slot/subframe number offset of the new SCell compared to the PCell.

3. Conclusion
This contribution addressed the issue of SFN and slot/subframe number alignment across P/SCells, and proposes the following:

Proposal 1: Allow SFN and slot/subframe number non-alignment among carriers which are candidates for CA.

Proposal 2: Within the RRC message to add a new SCell, signal the SFN and slot/subframe number offset of the new SCell compared to the PCell.
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