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1
Introduction

This contribution deals with remaining details related to PUCCH channel selection in FDD mode. There are two WF proposals from RAN1#63bis under e-mail approval, namely [1] and [2].

Prior this decision, the following agreement on PUCCH resource allocation [3] has been made in RAN1#62bis:
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If the UE is configured for channel selection,



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 transmissions 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


And finally, the mapping table for channel selection in FDD mode was agreed in RAN1#63 meeting [4].

The following resource allocation related problems related to existing FDD channel selection tables have been identified in [5, 6, 7]:

· Problem 1: The number of A/N resources needed is higher than the number of A/N feedback bits carried. This will happen in the case of carrier aggregation with single-CW transmission on PCell (both using 3-bit and 4-bit mapping tables) and also for SPS release PDCCH and semi-persistent PDCCH on PCell. The consequence of this is that a specific resource allocation solution is required for the PCell configured to support two CWs (TM3, 4, 8 and 9).
· Problem 2: The codeword mapping needs to be redefined to support single codeword transmission in these cases (i.e., PCell configured to support two CWs). It seems that existing WF [2] provides an acceptable solution to solve this specific problem.
In this paper we present our views on the Problem 1, which seems to cause different views in email reflector. 
2.
Discussion
In this section we discuss pros and cons of three different proposals available to solve Problem 1.
Method 1 [1]:
The current WF [1] solves the resource allocation problem related to 1-CW transmission and SPS release PDCCH in a way that two implicit resources are always reserved. These resources are derived from nCCE and (nCCE +1). On the other hand the existing WF does not take into account how to solve the problem related to semi-persistent PDSCH on PCell. Two alternative schemes presented are: 

· [5] proposes to derive the second resource according to rule (
[image: image2.wmf])
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· [6] proposes to reduce the codebook size by 1 bit in UL subframes with SPS ACK/NACK feedback.
We think that there are couple of problems in this proposal. First of all, there are unnecessary PDCCH scheduler restrictions in the case when PDCCH consists of only one CCE which is the most typical PDCCH size with DCI Format 1A. Furthermore, it is worth noting that there is basically no straightforward solution available for the SPS:
· Method presented in [5] is clearly against the existing agreement: resource allocation for SPS should be “Same as Rel-8”. Furthermore the method itself represents bad design as it doubles the resource consumption in the case of SPS.
· Method presented in [6] is also against one of the existing agreements since the A/N codebook size is not any more dependent only on the configured number of CCs and their transmission modes. Furthermore, this method involves additional complexity and variability in performance.

Method 2 [7]:
The resource allocation problem caused by the current FDD channel selection table is solved by means of explicit resource allocation. 
· For a PDSCH transmission on PCell or a PDSCH transmission on SCell which is cross-carrier scheduled from PCell, one ACK/NACK resource is implicitly derived according to Rel-8/9 rules
· The remaining ACK/NACK resources are explicitly indicated through an ARI in the PDCCH for scheduling PDSCH on SCell.
We note that an advantage of this solution is that it will solve the entire problem (i.e., Problem 1). On the other hand, it will obviously result in an increased PUCCH resource consumption and higher PUCCH overhead compared to fully implicit approach. Moreover, it is noted this proposal violates the spirit of existing working assumption although the resource allocation for the 2nd CW has not been explicitly covered in [3].
 Method 3.

During the email discussion, Ericsson has raised a proposal where only one of the A/N resources (i.e., A/N resource corresponding to 1st CW of the PCell) is given implicitly whereas all other resources are given explicitly through ARI. The main motivation behind this is that resource allocation in the cases with and without CIF configured would become the same. 
It is noted that this proposal is clearly against the existing working assumption. Therefore it cannot be accepted. There are many other problems behind this proposal as well: 
· It will increase the PUCCH overhead significantly. Reduction of UL overhead was one of the reasons why CIF-based cross-CC scheduling together with implicit resource allocation was agreed to be supported earlier.

· Existing mapping tables have been designed with an assumption that implicit resource allocation is in use. This was one of the most important design criteria and it has also a performance impact.
Furthermore, we don’t see any issue in supporting implicit resource allocation also when CIF has been configured. The same scheme is used already in Rel-8 (both in FDD and TDD). Based on these reasons, we are against this proposal and want to keep the existing agreements instead.
3.
Summary & Way Forward
In this contribution we have discussed PUCCH resource allocation for channel selection. We have noted that none of the proposed methods can meet the requirements of preferred resource allocation scheme. Nevertheless, if the choice is to keep the existing mapping table in FDD mode, we propose to select Method 1 [1] or Method 2 [7] as way forward.
Proposal 1:  Make the selection for PUCCH resource allocation for channel selection (FDD) between the existing WF-proposal and Huawei’s proposal .
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