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1. Introduction

PUCCH resource indication schemes for carrier aggregation case and SORTD case were discussed in the past RAN1 meeting; however, the details are still FFS.
The purpose of this contribution is to discuss the PUCCH resource indication scheme considering SORTD and carrier aggregation simultaneously. This is a continuation contribution of R1-101252.
Note that we think simultaneous transmission of ACK/NACK and scheduling request is essential. The resource indication scheme for SORTD and carrier aggregation should allow such an operation. This aspect is discussed in a companion contribution [12].
2. Resource indication scheme for SORTD

In this section, we discuss how to support SORTD and carrier aggregation simultaneously. As stated in [13], we believe that the discussion on resource indication scheme for carrier aggregation should be prioritized, since carrier aggregation is more important than SORTD.

In the MIMO ad-hoc session of RAN1#59bis, several companies propose the following baselines as the resource indication scheme for SORTD.

· If number of CCEs used for PDCCH is greater than 1, SORTD is used for the ACK/NACK signal
· Otherwise, PVS or TSTD is used
However, this means that the TxD modes for the ACK/NACK signal are different depending on the number of aggregated CCEs for DL assignment. Moreover, given that the number of aggregated CCEs to a UE in a carrier aggregation mode might be different depending on the component carrier, this proposal implies that TxD mode might vary depending on the resources actually used for ACK/NACK transmission. For instance, if we consider CC bundling or channel selection for ACK/NACK transmission in case of carrier aggregation, the TxD scheme, hence performance, of ACK/NACK signal varies depending on the state for DL reception as shown in figure 1, which is not preferable from the system design perspective. In addition, eNB receiver might be required to prepare for potential two transmission schemes (i.e., SORTD and PVS).

Such problems could be solved if we have the restriction on the CCE usage for each component carrier; however, such restriction should be discussed based on the carrier aggregation performance perspective, considering shadowing properties, scheduler flexibilities, DL TxD modes commonalities for each CC, etc.
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Figure 1 An example for the case when the TxD modes vary depending on the DL reception status
At this moment, we prefer “explicit indication” of the PUCCH resource used for the second antenna, in order to avoid above issues by guaranteeing that the UEs configured to SORTD modes can always utilize SORTD transmission. Moreover, this explicit indication scheme could disconnect the discussion on resource indication scheme for carrier aggregation from the discussion on SORTD.
To be more specific, we propose following concepts for the SORTD resources as shown in figure 2.
· The first resource for the first antenna port should be derived by the rules decided for the carrier aggregation purpose

· The second resource for the second antenna port should be explicitly indicated by eNB when the UEs are configured to SORTD transmission mode

Some of the resources explicitly indicated to the UEs might be wasted depending on eNB scheduler strategies; however, unlike the carrier aggregation, SORTD would be configured to only a small number of UE. This is because only a few UEs are required to be configured for SORTD transmission mode, given that the cell deployment is decided by the release-8 cell coverage. On the other hand, much number of UEs may be configured (but not so frequently activated) to carrier aggregation. Hence, the wastage of PUCCH resource would not be an issue for SORTD case compared to carrier aggregation cases.
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Figure 2 Proposed resource indication scheme for SORTD
3. Conclusion

In this contribution, we discussed PUCCH resource indication schemes considering SORTD and carrier aggregation.

Based on discussions above, we propose followings.

· For SORTD, the first resource for the first antenna port should be derived by the rules decided for the carrier aggregation purpose, whereas the second resource for the second antenna port should be explicitly indicated by eNB when the UEs are configured to SORTD transmission mode
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