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1 Introduction

In last RAN2 meeting, DL timing reference for UL timing for carrier aggregation was discussed. There is still an issue to be decided.

“- which DL CC is the UE using as a timing reference for its UL timing”. 
This document analyzes this issue.
1 Discussion
For carrier aggregation, different DL transmission time will affect received DL timings from different CCs. In [1], we analyze the issue about alignment of subframe boundaries transmission time for different CCs in one eNB. We propose that DL subframe boundaries for different CCs shall be time aligned for transmission for carrier aggregation. The following analysis is based on this proposal while keeping in mind that with RRH and repeaters, even if the transmission boundaries are aligned, the UE may receive the CCs with a slight subframe offset.
There are two types of transmissions, which need a DL timing reference for UL timing.

· PRACH transmission
· PUCCH/PUSCH/SRS transmission
2.1 PRACH transmission
In Rel-8/9, UE selects a DL CC, on which the RACH resource is received, as the DL timing reference for PRACH transmission. With carrier aggregation, UE may have multiple DL CCs which can be selected as a DL timing reference. 
The UE will always have access to or need to acquire the reference timing of the DL PCC (in order to operate on the PCC). Moreover we see no advantage of using another CC as DL reference timing, so we propose
Proposal 1: For carrier aggregation, the DL timing reference CC for PRACH transmission shall be DL PCC. 
2.2 PUCCH/PUSCH/SRS transmission
After the RA procedure completes, the UE needs to maintain its timing advance and receives timing advance commands which indicate changes relative to the current value. Should the DL timing of CCs not be exactly aligned, there is a need for the UE to stick to the PCC for the DL reference timing.

Proposal 2: For carrier aggregation, the DL timing reference CC for PUCCH/PUSCH/SRS transmission is the DL PCC.
Upon DL PCC change, the UE shall move the DL reference timing from the previous PCC to the new PCC. Within an eNB a RA procedure can be avoided by letting the UE add the offset between old_PCC and new_PCC to its timing advance value.  However this should not be discussed much more as the discussions of PCC reconfiguration with no handover (and no RACH) are on hold for a few meetings.

2 Conclusion

In this document, we discuss the open issue related to DL timing reference for UL timing. Based on our analysis, we have following proposals and hope that they could be discussed in RAN2.
Proposal 1: For carrier aggregation, the DL timing reference CC for PRACH transmission shall be DL PCC.
Proposal 2: For carrier aggregation, the DL timing reference CC for PUCCH/PUSCH/SRS transmission is the DL PCC.
3 Reference

[1] R2-102928 eNB transmission timing requirements, Huawei 
[2] R2-103008 No RACH on UL SCC for PDCCH order case, Huawei








































































































































































































































































































































 1/2

