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1. Introduction

After the RAN1#63bis meeting, email discussion/approval for the way forward R1-110582[1] as following was held to decide channel selection resource allocation scheme for FDD. 
	· PUCCH format 1b with channel selection for 2CCs for FDD,  

· ARI is adopted for dynamic PDSCH transmission on SCell without CIF
· For dynamic PDSCH transmission on PCell, or
for dynamic PDSCH transmission on SCell with CIF, or
for SPS release PDCCH on PCell,
· one implicit A/N resource is derived from nCCE for TM1, 2, 5, 6 or 7

· two implicit A/N resources are derived from nCCE and nCCE+1 for TM3, 4, 8 or 9

· For semi-persistent PDSCH transmission on PCell,

· Rel-8 SPS A/N resource is reused for TM1, 2, 5, 6 or 7

· FFS for TM3, 4, 8 or 9

· For dynamic PDSCH transmission on SCell without CIF,

· one explicit A/N resource is indicated with ARI for TM1, 2, 5, 6 or 7

· two explicit A/N resources are indicated with ARI for TM3, 4, 8 or 9


However, the resource allocation scheme for TM3, 4, 8 or 9 for semi-persistent PDSCH transmission on PCell is still open. 
This contribution discusses the resource allocation scheme for semi-persistent PDSCH transmission on PCell. This is an update of R1-110192.

2. Comparison of resource allocation schemes for SPS
For TM3, 4, 8 or 9 for semi-persistent PDSCH transmission on PCell, two A/N resources need to be indicated. Five following schemes are proposed. All schemes use Rel-8 SPS A/N resource for one of two A/N resources. The difference is how to indicate another A/N resource.
Alt1: use a resource indicated by n(1)PUCCH+1
In this alternative, the first resource corresponds to nCCE for dynamic scheduling and n(1)PUCCH for SPS. The second resource corresponds to nCCE+1 for dynamic scheduling and n(1)PUCCH+1 for SPS. 
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Fig 1.  Alt1: use a resource indicated by n(1)PUCCH+1
Alt2: configure four resource candidates and select one with Rel-8 SPS scheme
In this alternative, the second SPS resource candidates are configured independently from the first SPS resource candidates. The second SPS resource is selected with Rel-8 SPS scheme by RRC signalling. 
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Fig 2. Alt 2: configure four resource candidates and select one with Rel-8 SPS scheme
Alt3: use a resource indicated from “value of TPC command”+1 mod 4
In this alternative, resource usage is confined to four RRC configured candidates indicated by Rel-8 SPS scheme. Therefore, UE selects two resources out of four resource candidates for SPS. 
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Fig 3. Alt3: use a resource indicated from “value of TPC command”+1 mod 4
Alt4: reduce codebook size by 1 bit for TM3, 4, 8 or 9 for SPS
This alternative is proposed in [3]. When PCell and SCell are configured to TM3, 4, 8 or 9 respectively, 4A/N-bit mapping table is used for dynamic scheduling on PCell, and 3A/N-bit mapping table is used for semi-persistent scheduling.
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Fig 4. Alt 4:  reduce codebook size by 1 bit for TM3, 4, 8 or 9 for SPS
Alt5: configure 4 resource candidates and select one with ARI
In this alternative, the first resource candidates are configured and the first resource is selected with Rel-8 SPS scheme. The second resource candidates are configured and the second resource is selected with Rel-10 ARI scheme [4].

[image: image5.emf]A B C D

n

(1)

PUCCH

TPC=0 1 2 3

n(1)

PUCCH

'

The first resource is selected out 

of four resources, and used as a 

candidate of channel selection 

for TPC=1

ARI=0 1 2 3

The second resource is selected 

out of four resources, and used 

as a candidate of channel 

selection for ARI=2

Second resource candidates

Third resource candidates

Fourth resource candidates


Fig 5: Alt5: configure 4 resource candidates and select one with ARI

Comparison:
Reuse of Rel-8 resource indication:
In Alt1 and Alt3, UE utilizes the same two Rel-8 resource indication structures (or functionalities) on PCell with input of the same parameter set as Rel-8, which is {nCCE,  n(1)PUCCH, TPC command for SPS, scheduling (dynamic or semi-persistent)}. 
In Alt2, UE utilizes the same two Rel-8 resource indication structures on PCell with input of the different parameter sets; One is the same as Rel-8, and the other is {nCCE, n(1)PUCCH’, TPC command for SPS activation, scheduling}.
In Alt4, UE utilizes one Rel-8 resource indication structure on PCell with input of the same parameter set as Rel-8.
In Alt5, UE utilizes two different resource indication structures on PCell with input of the different parameter sets: One is the same as Rel-8, and the other is {n(1)PUCCH’, ARI}.

Alt1, Alt3 and Alt4 can fully reuse the Rel-8 resource indication structure. So we think this makes UE simple and reduce test cases.

eNB scheduler complexity:
Although Alt1 requires two consecutive resources, Alt2, Alt3 and Alt5 do not require such consecutive resources. So Alt 2, Alt3 and Alt5 could be easier for eNB scheduler perspective. Alt4 does not require the consecutive resources either since the second resource for SPS is not required by the codebook size reduction. We think the relative difference is not so large. Then we don't think this part influence the decision much.
Trunking gain and resource usage:
In Alt1 and Alt2, UE can select two resources out of eight resource candidates. 
In Alt4 and Alt5, UE can select one resource out of four resource candidates.

In Alt3, UE can select two resources out of four resource candidates. It means that Alt3 has lower trunking gain than other alternatives. 

The second resource candidates are explicitly indicated irrespective of scheduling (i.e. dynamic scheduling or SPS) in Alt5. In Alt1, Alt2 and Alt3, the second resource is implicitly indicated in case of dynamic scheduling and the second resource candidates are explicitly indicated in case of SPS. In Alt4, the second resource is implicitly indicated in case of dynamic scheduling and it is not required in case of SPS.

Hence, Alt5 consumes more explicit resources than other alternatives. Alt4 does not require explicit resources for the second resource for SPS.
In eNB, PUCCH resources for explicit indication would be scheduled independently from those for implicit indication, since eNB has to take care of blocking issue if they are overlapped; for example, when one UE is using a resource for an explicit resource, the other UEs can not use the resource for an implicit resource and its corresponding CCE index.

Therefore, Alt5 has higher PUCCH overhead than Alt1, Alt2 and Alt3 in the case of dynamic scheduling. Alt4 has lowest PUCCH overhead among other alternatives.
A/N ambiguity:
In Alt4, when dynamic scheduling is overriding in SPS subframe, for example, “A, N, A, A” (PCell CW0, PCell CW1, SCell CW0, SCell CW1) is mapped onto -j on the first explicit resource (namely resource 3). But when overriding PDCCH is misdetected, “N, A, D” (SCell CW0, SCell CW1, PCell CW0) is also mapped onto -j on the first explicit resource (namely resource 1). This leads to A/N ambiguity for eNB and causes unacceptable ACK-to-NACK (or NACK-to-ACK) error.

From above discussion, Alt4 is not attractive from A/N ambiguity. Alt3 is not attractive from trunking gain perspective. Alt5 is not attractive from PUCCH overhead. Between Alt1 and Alt2, the commonality with the Rel-8 implicit resource indication is obtained in Alt1. So we propose Alt1.
3. Conclusion
We discussed the resource allocation scheme for semi-persistent PDSCH transmission on PCell in this contribution. Based on the discussion above, we propose the following;

· For semi-persistent PDSCH transmission on PCell, for TM3, 4, 8 or 9,
· Rel-8 SPS A/N resource (n(1)PUCCH) is reused for the first A/N resource,

· The adjacent A/N resource (n(1)PUCCH+1) to rel-8 SPS A/N resource is used for the second A/N resource
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