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1. Introduction
In RAN1-62, the followings were agreed on resource allocation for PUCCH format 1b with channel selection in Rel-10 [1]:

· 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
· ARI for Channel Selection case is FFS

· Note that RA is implicit in all cases of PCell scheduling (cross-carrier and same-carrier) for Channel Selection, including the case of simultaneous cross-carrier and same-carrier scheduling. 
In this contribution, we further discuss the remaining details of resource allocation for PUCCH format 1b with channel selection. It is noted that the resource allocation is closely tied to the mapping table design [2].
2. Discussion
In this section, we discuss the resource allocation for PUCCH format 1b with channel selection, for the corresponding mapping tables in [3]. The properties of the mapping tables in [3] are:
· For 2 ACK/NAK bits, both resources can be implicit.
· For 3 and 4 ACK/NAK bits, at least the last one resource is explicit.

Furthermore, it is assumed in [3] that at most one implicit Rel-8 PUCCH format 1a/1b resource is derived per detected PDCCH on PCell. Note that an implicit resource can be replaced by an explicit resource if necessary, without causing any issues. Tables 1 – 3 shows the possible combination of implicit/explicit resource allocation for 2 – 4 ACK/NAK bits respectively, depending on whether PCell performs cross carrier scheduling or not.

Table 1: Resource allocation for 2 ACK/NAK bits

	Number of PDSCH CCs scheduled by PDCCH on PCell
	Number of implicit resources
	Number of explicit resources

	2
	2
	0

	1
	1
	1


Table 2: Resource allocation for 3 ACK/NAK bits

	Number of PDSCH CCs scheduled by PDCCH on PCell
	Number of implicit resources
	Number of explicit resources

	3
	2
	1

	2
	2
	1

	1
	1
	2


Table 3: Resource allocation for 4 ACK/NAK bits

	Number of PDSCH CCs scheduled by PDCCH on PCell
	Number of implicit resources
	Number of explicit resources

	4
	3
	1

	3
	3
	1

	2
	2
	2

	1
	1
	3


Note that the highlighted rows in Tables 2 and 3 are designed to accommodate the mapping tables in [3], in the sense that an explicit resource shall be used even if sufficient number of implicit resources can be derived from the PDCCH on the PCell. The motivation is that the mapping table design solely based on implicit resources may be insufficient to distinguish all possible ACK/NAK states [3]. The implicit resources for the highlighted cases can correspond to the PDCCH scheduling PDSCH on CCs with lowest cell indices. For the non-highlighted cases, the implicit resource corresponds to the PDCCH scheduling PDSCH of a CC. Figure 1 shows an example, where PCell (i.e. CC1) cross carrier schedules PDSCH of three CCs, each of which is configured for SIMO transmission. The first two of the three ACK/NAK resources are implicitly derived from the corresponding PDCCH on the PCell, while the third resource is explicitly signaled. Since explicit resources can be used, the corresponding ARI (ACK/NAK resource indicator) shall be included in the PDCCH, for better utilization of PUCCH resources [4].
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Figure 1: Example of resource allocation for PUCCH format 1b with channel selection

3. Conclusions

In this contribution, we discuss the remaining details of resource allocation for PUCCH format 1b with channel selection in Rel-10. Our proposal can be summarized as following:
· The total numbers of PUCCH format 1b resources Ntot = 2/3/4 for 2/3/4 ACK/NAK bits, respectively.

· At most one implicit Rel-8 PUCCH format 1a/1b resource is derived per detected PDCCH on PCell.

· The number of implicit Rel-8 PUCCH format 1a/1b resources is Nimp = min(NPCell, Nimp,max), where NPCell is the number of PDSCH CCs schedulable by PDCCH on PCell, and Nimp,max is the maximum number of implicit resources with Nimp,max = 2/2/3 for 2/3/4 ACAK/NAK bits, respectively.

· In case NPCell > Nimp,max, the Nimp,max implicit Rel-8 PUCCH format 1a/1b resources correspond to the PDCCHs on PCell scheduling the PDSCH CCs with the lowest cell indices.

· The number of explicit resources is Ntot – Nimp.
· ARI in PDCCH is supported for the indication of the explicit resource(s).
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