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1
Introduction
In RAN #60 meeting, following agreements related to PHICH were reached [1]:
· Working assumption to be confirmed at RAN1#60bis if no fundamental problem identified

· Single set of PHICH resources shared by all UEs (Rel-8 to Rel-10)

· Agreement

· DM RS cyclic shift mechanism remains available and can be used to reduce collision probability
Following issues are left for FFS.
· Question: Is DM RS cyclic shift mechanism still not available in case of no associated PDCCH format 0 (i.e. SPS)?
· Conclusion:

· Offline discussion shall continue (status to be checked by the end of RAN1#60 week):

· whether an additional standardised mechanism for handling PHICH collisions is needed

· if so, what solution

· possibilities for using DM RS CS mechanism in conjunction with SPS?
In this contribution, we show our views on these issues.
2
Discussion
2.1 Dynamic PUSCH transmissions
For dynamic PUSCH transmission, it’s confirmed that DM RS cyclic shift mechanism remain available.  Upon of that, it’s requested to consider whether a new mechanism is needed to handle PHICH collisions. In [2], PHICH resource is defined by (PHICH groups 
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PHICH collision exists when feedbacks of two PUSCH transmissions refer to the same PHICH resource. It has been also confirmed that single set of PHICH resources is shared by Rel-8 and Rel-10 UEs so that the total PHICH resources (
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) remain the same. In that sense, new mechanisms, such as [3][4] serial/continuous numbering of PRB index and adding a CC offset for cross-carrier scheduling, cannot completely avoid PHICH collision given certain number of PUSCH transmissions or accessing UEs; as shown in [5], PHICH collision avoidance is not always guaranteed. For, if PUSCH allocations for all UEs in all UL CCs scheduled by a DL CC consume all the PHICH resources, PHICH collision still could happen. However, if not, mechanism in [3][4][5] for Rel-10 UEs could somehow relieve PHICH collision chance by providing one more dimension 
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 when occupied number of PRB index of the lower numbered CC(s) is less than 
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. Therefore, by proper scheduling planning (e.g. allocate PUSCH on lower numbered CC first until running out of PHICH groups, especially for Rel-8 UEs), new mechanism is not always required. Yet, to provide flexible resource allocation and interference control, this is not always a proper way to go. 
Please note that Rel-8 UE doesn’t know either offset or serial numbering so that PHICH collision may still happen (Rel-10 and Rel-8 UE may consider different PHICH groups even though they are allocated with the same lowest PRB (interpretations of the lowest PRB index are different)). This may result in scheduling restriction to avoid PHICH collision or to reduce PHICH collision probability. Another scheduling restriction (e.g. loading) could result from Power limitation of PHICH [6]. Under that constraint, in some circumstances with PUSCH allocations for certain load of UEs, only applying proper CS assignment is sufficient to avoid PHICH collision without offset or serial numbering. Furthermore, with coordination between cells, locating PHICH groups separately among cells by cyclic indexing for each CC in each cell may be benefited.  Therefore, it might be worthwhile to considering having mechanism to switch between cyclic indexing and serial indexing.
With above consideration, it’s proposed that: 
Proposal 1: Proper scheduling planning and scheduling restriction shall be considered to avoid or reduce PHICH collision. 
Proposal 2: If offset or serial numbering is supported for Rel-10 UEs, switching between cyclic indexing and serial indexing could be FFS.
2.2 Semi-persistent scheduling transmissions
In Rel-8, CS of DMRS for SPS is always set to 0. Therefore, to avoid PHICH collision, the only way is to schedule UL SPS transmissions with different lowest PRB indices and to assign any UL dynamic transmission with the colliding PRB index a different CS. 
In previous RAN2 meetings, it’s agreed to configure semi-persistent scheduling PUSCH transmissions only on the UL PCC and only 1 UL SPS grant can be configured for a UE. In addition, RAN1 has agreed that PHICH is transmitted on a DL CC where UL grant is sent and UE monitors PDCCH only on 1 DL CC for each PUSCH CC. 
Consequently, it comes to the scenario similar to Rel-8. To avoid PHICH collision, proper scheduling of lowest PRB indices is sufficient. Therefore, it’s proposed that:

Proposal 3: For UL SPS transmission in Rel-10, additional mechanism to avoid PHICH collision is unnecessary. 
3
Conclusions 
In this contribution, we discuss issues related to cross carrier power control by DCI format 3/3A.
It’s proposed that RAN 1 discusses and agrees on the following:

Proposal 1: Proper scheduling planning and scheduling restriction shall be considered to avoid or reduce PHICH collision. 

Proposal 2: If offset or serial numbering is supported for Rel-10 UEs, switching between cyclic indexing and serial indexing could be FFS.
Proposal 3: For UL SPS transmission in Rel-10, additional mechanism to avoid PHICH collision is unnecessary. 
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