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1. Introduction
In RAN1 session #63, there is no consensus regarding to resource allocation scheme of PUCCH format 1b with channel selection because it depends on the decision of mapping table, which further depends on the bundling scheme.  Current agreements remains the same since RAN1 session #62, which are shown as follows [1][2].

· PDSCH transmission on the Pcell:
· Implicit A/N resource allocation for dynamic scheduling*
· Same as Rel-8 for SPS*
*: Working Assumptions to be confirmed after mapping table design discussion
· PDSCH transmission on Scells:
· For non cross-carrier scheduling or for cross-carrier scheduling from Scell
· Explicit A/N resource allocation configured by RRC
· PDCCH corresponding to PDSCH on Scell shall indicate a resource (“A/N Resource Indicator”, ARI) derived from the RRC configured resource(s)
· For cross-carrier scheduling from Pcell, implicit A/N resource allocation (Working Assumption)
· FFS in case of insufficient A/N resources
· FFS in case of interference-limited case
There are still some remaining details undecided yet.  This paper provides our views on resource allocation for PUCCH format 1b with channel selection in carrier aggregation for both FDD and TDD systems.



2. Views on The Case of Cross-carrier Scheduling From Pcell
From the agreements in RAN1 Session #62, there are three issues not decided yet for the case of cross-carrier scheduling from Pcell.
1. A/N resource allocation for PDSCH transmissions on Scells

2. Second A/N resource allocation for PDSCH transmission on Pcell for MIMO case

3. Second A/N resource allocation for PDSCH transmission on Scell for MIMO case
2.1 Views on A/N resource allocation for PDSCH transmission on Scells

For the first issue, A/N resource allocation for PDSCH transmission on Scells, a working assumption is made, which determines that implicit A/N resource allocation is applied.  In other words, implicit resource allocation scheme is applied for all A/N resources corresponding to the PDCCHs on Pcell.  However, in our views, this might induce one problem described as follows.  
Problem: High probability of either PDCCH search space collision or PUCCH resource address collision in TDD system, especially for large number of supported DL CCs, if the equations of implicit resource allocation are not properly designed.

In cross-carrier scheduling from Pcell, there will be multiple PDCCHs on Pcell and each of them will occupy different frequency location in the same subframe.  Therefore, there will be no problem for implicit A/N resource allocation scheme to be applied in FDD system since the A/N feedback timing for FDD system is one-to-one mapping from DL subframes to UL subframes.  However, in TDD system, A/N feedback timing can be multiple-to-one from DL subframes to UL subframes.  If the equations of implicit resource allocation are not properly designed, there will be high probability of either PDCCH search space collision or PUCCH resource address collision in TDD system, especially for large number of supported DL CCs.  Though this can be resovled by careful scheduling in eNodeB, in our views, it’s not a good solution to this problem.
Due to the aforementioned reasons, it is suggested to apply the same resource allocation method for both non cross-carrier and cross-carrier scheduling.  There are three merits to apply the same resource allocation method for both scheduling schemes.
Merit #1: The probability of either PDCCH search space collision or PUCCH resource address collision can be easily and flexibly controlled by eNodeB scheduling.

Merit #2: There is no need for UE and eNodeB to switch between two resource allocation method between two scheduling scheme.
Merit #3: There is no loss or extra overhead to apply ARI to PDCCHs corresponding to PDSCH transmissions on Scells.
The following is our proposal.
Proposal #1: Apply the same resource allocation method for both non cross-carrier and cross-carrier scheduling in both FDD and TDD systems.
· PDSCH transmission on Scells:
· For non cross-carrier scheduling or for cross-carrier scheduling from Pcell
· Explicit A/N resource allocation configured by RRC
· PDCCH corresponding to PDSCH on Scell shall indicate a resource (“A/N Resource Indicator”, ARI) derived from the RRC configured resource(s)
2.2 Second A/N resource allocation for PDSCH transmissions in MIMO case
For the second and third issues, the problem happens in A/N multiplexing scheme since there is no spatial bundling for A/N feedback mode a in TDD.  In this case, there will be two PDSCH transmissions on the same subframe and the corresponding A/N feedbacks have to be separated into 2 A/N bits, which means two physical resources of PUCCH format 1b need to be derived from one logical address.

Considering the PDSCH transmissions on Pcell, implicit resource allocation is applied.  An easy way to derive the second A/N resource is to apply an offset value to the logical address of the corresponding PDCCH.  Since the logical address of the corresponding PDCCH may vary from subframe to subframe, there should be no problem to apply this method even for TDD system.
Considering the PDSCH transmissions on Scell, ARI is applied to determine the physical resource of PUCCH.  Since a set of physical resources are reserved for one UE or a group of UEs and eNodeB can choose one for the A/N feedback to the corresponding DL subframe, there should be no problem to apply an offset value to the received ARI in PDCCH to determine the second A/N resource if there are over four physical resources in the reserved set.  However, A/N resource collision problem may happen if there are many UEs to share one reserved set.  This problem can be resolved by eNodeB to schedule less UEs to share one reserved set if those UEs may have MIMO scheduling until next configuration period.
The following is our proposals.
Proposal #2: For PDSCH transmissions on Pcell using MIMO, an offset value is applied to the logical address of the corresponding PDCCH to derived the second A/N resource.
Proposal #3: For PDSCH transmissions on Scell using MIMO, an offset value is applied to the ARI  in the corresponding PDCCH to derived the second A/N resource.


3. Conclusion

In this paper, we provide our views on resource allocation for PUCCH format 1b with channel selection for both FDD and TDD systems.  For A/N resource allocation to PDSCH transmissions on Scells, it is suggested to apply the same resource allocation method for both non cross-carrier and cross-carrier scheduling because of high probability of either PDCCH search space collision or PUCCH resource address collision in TDD system, especially for large number of supported DL CCs.  For the second A/N resource allocation to PDSCH transmissions using MIMO, it is suggested to apply an offset value to either the logical address of the corresponding PDCCHs for Pcell or the ARI in the corresponding PDCCHs for Scell.  Proposals are summarized as follows.
Proposal #1: Apply the same resource allocation method for both non cross-carrier and cross-carrier scheduling in both FDD and TDD systems.
· PDSCH transmission on Scells:
· For non cross-carrier scheduling or for cross-carrier scheduling from Pcell
· Explicit A/N resource allocation configured by RRC
· PDCCH corresponding to PDSCH on Scell shall indicate a resource (“A/N Resource Indicator”, ARI) derived from the RRC configured resource(s)

Proposal #2: For PDSCH transmissions on Pcell using MIMO, an offset value is applied to the logical address of the corresponding PDCCH to derived the second A/N resource.
Proposal #3: For PDSCH transmissions on Scell using MIMO, an offset value is applied to the ARI  in the corresponding PDCCH to derived the second A/N resource.
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