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Discussion and decision
1.
Introduction
Following the discussions at RAN1 #60 leading to [1] as well as the e-mail discussion on the approval of the way forward on PHICH [1], combined with the decisions from RAN2 #69bis [4], we would like to present our views on the PHICH mapping for the case of cross-CC scheduling.
2. Discussion
As already mentioned in the e-mail discussion and [2], RAN2 have made a decision on not supporting more configured UL carriers than DL carriers. However, it should be noted that in a normal network configuration – at least for Rel’10 setup, the RAN2 decision implies that there will always be at least as many DL carriers configured as there would be UL carriers for a single UE. As also mentioned in the e-mail discussion, this RAN2 decision also implies that additional mechanisms for PHICH resource collision avoidance may be no longer motivated by the asymmetric DL-UL case in which the number of configured UL CCs is larger than the number of configured DL CCs. The issue related to PHICH mapping is then mainly related to cross-CC scheduling. As we have outlined in [3], the case of dynamic scheduling using cross-CC scheduling can be readily handled by appropriate setting of the Ng parameter to enable sufficient PHICH space to allow for the dynamically scheduled UEs to use the CS of the DMRS to allocate dynamically to unused PHICH resources. If Ng is set to “1”, there will be a one-to-one mapping between UL PRB index and the associated PHICH resource, meaning that for cases with no cross-CC scheduling, there will not be a need for additional measures for additional adjustments of the assigned PHICH resources.
As pointed out in the e-mail discussion, for the case of cross-CC scheduling of SPS there might be a potential problem in case of multiple UL carriers referring to the same DL PDCCH on a given carrier. As stated in [4], there is an agreement by RAN2 that Rel’10 will only have SPS (semi persistent scheduling) on DL PCC and UL PCC (primary component carrier). Hence it seems that additional mechanisms for PHICH collision avoidance might not be needed, as the DMRS based modification of the PHICH index will provide flexibility of assigning PHICH resources for dynamically scheduled UEs. 

Proposal: No additional mechanism for PHICH collision avoidance for cross-CC scheduling is needed beyond that of Rel-8/9.
It should be noted that we mainly see the introduction of cross-CC scheduling as an optimization feature, which can potentially be used to improve the PDCCH coverage. and we have yet to see gains from this feature..
3.
Conclusions
Based on the discussions above, we suggest that RAN1 discuss further the importance of uses cases so far identified as requiring further mechanisms for PHICH resource collision avoidance. We have proposed following:
Proposal: No additional mechanism for PHICH collision avoidance for cross-CC scheduling is needed beyond that of Rel-8/9.
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