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Discussion and Decision

1
Introduction
UL timing reference and pathloss reference issues are discussed and proposals are made.
2
UL timing reference
UL transmissions are aligned in the eNB by using timing advance (TA). UE synchronizes its UL transmission with DL reception. In Rel8/9 there is only one DL carrier and UE naturally synchronizes its transmission with that DL carrier. With carrier aggregation, UE may be configured (and activated) with several DL component carriers. Then the UE has to know which DL CC(s) to use as timing reference for its UL transmission(s). Since RAN agreed [1] that remote radio heads (RRH) are supported in DL, the different DL component carriers may be received at slightly different times at the UE. Thus it is important for the UE to know which DL CC it should use as timing reference for its UL transmissions (it was agreed in RAN that only one TA per UE is supported in Rel10).Moreover for later releases, multiple TA may need to be supported, e.g., if different UL CCs are received at different locations (e.g., RRH). Then different TA may be needed for different UL CCs. In that case, UE has to know which DL CC is used as UL timing reference for each UL CC, i.e., from which DL CC UE should derive its transmission timing for each UL CC. 
Proposal 1: DL CC to be used as UL timing reference for each UL CC is configured when UL CC is set up.
If a DL SCC is used as timing reference for some UL SCCs, there are at least two cases to consider:

1) UE cannot receive DL SCC reliably enough to get a reliable timing reference

2) DL SCC is deactivated

For the first case, it should be clear that the UE should stop UL transmission on a UL SCC whose timing reference is not reliable enough. Otherwise, the UE starts interfering with other UEs when its timing drifts away. For the second case, although it is not impossible to use deactivated DL SCC as timing reference (as long as the DL SCC can be received), there is a power consumption impact which is against the purpose of deactivation. Therefore, we propose:
Proposal 2: DL CC to be used as UL timing reference should be an activated DL CC (PCC or SCC) which can be received reliably.

Proposal 3: UL transmission on UL SCC should be stopped if the DL CC used as timing reference is deactivated or becomes unreliable.

According current decissions RACH is always sent on UL PCC and only one TA per UE is supported. Thus as suggested in RAN 2 #69bis it is logical that timing reference is taken from the DL CC from which the msg2 is received. Therefore DL PCC is a natural choice for UL timing reference.

Proposal 4: Use DL PCC as UL timing reference in Rel10.

3
Pathloss reference
RAN2 sent LS to RAN4 [2] to ask some questions about pathloss estimate. RAN4 has in an earlier LS [3] indicated that RAN4 has the opinion that it is difficult to predict the pathloss on one band based on the measurement in other bands. Based on this we would propose:
Proposal 5: Pathloss reference for power control of an UL CC is taken from a DL CC on the same frequency band.

Furthermore, similar to timing reference there are two cases to consider:
1) UE cannot receive DL SCC reliably enough to get a reliable pathloss reference

2) DL SCC used for pathloss reference is deactivated

For the first case, it should be clear that the UE should stop UL transmission on a UL SCC whose power control reference is not reliable enough. Otherwise, the UE may cause excessive interference to the network. For the second case, although it is not impossible to use deactivated DL SCC as pathloss reference (as long as the DL SCC can be received), there is a power consumption impact which is against purpose of deactivation. Therefore, we propose:

Proposal 6: DL CC to be used as UL pathloss reference should be an activated DL CC (PCC or SCC) which can be received reliably.

Proposal 7: UL transmission on UL SCC should be stopped if the DL CC used as pathloss reference is deactivated or becomes unreliable.
4
Conclusion
UL timing and pathloss references were discussed and the following is proposed:
Proposal 1: DL CC to be used as UL timing reference for each UL CC is configured when UL CC is set up.

Proposal 2: DL CC to be used as UL timing reference should be an activated DL CC (PCC or SCC) which can be received reliably.

Proposal 3: UL transmission on UL SCC should be stopped if the DL CC used as timing reference is deactivated or becomes unreliable.

Since for Rel10, RACH is always sent on UL PCC and only one TA per UE is supported, we propose for Rel10:
Proposal 4: Use DL PCC as UL timing reference in Rel10.

Proposal 5: Pathloss reference for power control of an UL CC is taken from a DL CC on the same frequency band.

Proposal 6: DL CC to be used as UL pathloss reference should be an activated DL CC (PCC or SCC) which can be received reliably.

Proposal 7: UL transmission on UL SCC should be stopped if the DL CC used as pathloss reference is deactivated or becomes unreliable.
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