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1. Introduction
According to the email discussion on [69-14] i.e. “Remaining details of PUCCH sequence and resource”, the moderator proposed discussing separately whether or not a new scheme such as UE-specific N(1)PUCCH[1] and ARI is useful for legacy PDCCH and ePDCCH. In this contribution, we discuss the necessity of them focusing on UEs which use PDCCH.
2. Discussion
2.1. Motivation of introducing separate PUCCH regions between Macro and Pico
As quite a few companies mentioned during the email discussion, the motivation of configurable PUCCH regions is receiving point (RP)-based inter-cell interference coordination (ICIC). There are two cases where RP-based ICIC achieved by a new derivation scheme may be beneficial. The first case is where a UE with DL connection to Macro transmits PUCCH to Pico in Scenario 3 and 4. The other case is where UE with DL connection to Pico transmits PUCCH to Pico in Scenario 4.
Observation 1:

There are two cases where RP-based ICIC achieved by a new derivation scheme, UE-specific N(1)PUCCH etc, is beneficial.
· Case 1) UE with DL connection to Macro transmits PUCCH to Pico in Scenario 3 and 4.
· Case 2) UE with DL connection to Pico transmits PUCCH to Pico in Scenario 4.
We discuss these cases in more details below.

2.1.1. Case 1
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Figure 1: Case 1) UE with DL connection to Macro transmits PUCCH to Pico in Scenario 3 and 4

In this case, it is assumed that UE1 transmits PUCCH to Macro and UE2 transmits to Pico though both of the UEs receive PDCCH from Macro. If difference of PUCCH transmission powers would be quite large between UE1 and UE2, PUCCH regions for UE1 and UE2 should be separated. However, no new procedure for open-loop transmission power control (TPC) for PUCCH is introduced in Rel-11. Therefore, one possible direction is the entire functionality that UE with DL connection to Macro transmits PUCCH to Pico in Scenario 3 and 4 would be postponed to future release. Another possible direction is that such functionality could be provided by eNB implementation. For example, UL/DL separation is provided through the use of ePDCCH by the Macro node. Consequently, it is still unclear whether a new derivation scheme of the PUCCH resource for Pico designed to be used by the UE which receives a legacy PDCCH from Macro is necessary or not. In another example, even if PDCCH is used by the Macro node, such functionality may be available when the network determines that the interference among reception points is not significant and the common PUCCH resource can be shared among reception points.
Observation 2:
· It is unclear whether a new derivation scheme of the PUCCH resource for Pico designed to be used by the UE which receives a legacy PDCCH from Macro is necessary or not.
2.1.2. Case 2
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Figure 2: Case 2) UE with DL connection to Pico transmits PUCCH to Pico in Scenario 4
Figure 2 shows Case 2, i.e. the case that each UE transmits PUCCH to the node which transmits DL grant. In this case, it is assumed that UE1 transmits PUCCH with high transmission power to Macro while UE2 transmits to Pico with low transmission power. Hence, it might be preferable to have separate PUCCH regions for UE1 and UE2. Here, we should note that Case 2 is confined to Scenario 4. For Scenario 4, ePDCCH has to be used in the Pico. Therefore, configuration of PUCCH regions tied to ePDCCH is sufficient and there is no need for enhancement of PUCCH tied to PDCCH.
Observation 3:

For Case 2, configuration of PUCCH regions tied to ePDCCH is sufficient.
According to the above, PUCCH resources corresponding to PDCCH should be the same as in Rel-10, i.e. it is not necessary to apply either UE-specific N(1)PUCCH or ARI to PUCCH tied to PDCCH in Rel-11.
Proposal:

· PUCCH resources corresponding to PDCCH should be the same as in Rel-10.
3. Conclusion

Based on the above discussions, Sharp proposes that:
Proposal:

· PUCCH resources corresponding to PDCCH should be the same as in Rel-10.
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