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1. Introduction

RAN1 agreed to employ Spatial Orthogonal-Resource Transmit Diversity (SORTD) as a transmit diversity scheme for PUCCH format 1/1a/1b (i.e. ACK/NACK signal and scheduling request) [1]. How to allocate two resources for one ACK/NACK signal is still FFS, however, discussions on resource allocation scheme for SORTD have already started in some contributions [2-3] without considering carrier-aggregation aspects.

We strongly think carrier aggregation aspect should be taken into account before the discussion for SORTD resource allocation aspect, since carrier aggregation is clearly mandatory in order to satisfy the ITU-R/LTE-A requirements with regard to the peak data rate and the bandwidth. On the other hand, SORTD is relatively "nice to have" function if the cell size is designed based on release 8 UEs.
In this contribution, we explain our concerns on the PUCCH resource allocation discussions. We propose to stabilize the PUCCH resource allocation scheme for carrier aggregation first, before discussing resource allocation scheme for SORTD.
2. Concerns on current discussions
[2] and [3] propose the following baselines as the resource allocation 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
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 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 data reception, which is not preferable from the system design perspective. In addition, eNB receiver might be required to prepare for potential two transmission schemes. 
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, TxD modes commonalities for each CC, etc.
3. Conclusion

Since the usage of SORTD was agreed in RAN1#58 meeting in Shenzhen, we should discuss the resource allocation scheme for it. However, we have concerns that if we start to discuss the resource allocation scheme for SORTD without whole pictures of the PUCCH resource allocation for carrier aggregation, it would affect carrier aggregation discussions, or we will have to revisit resource allocation scheme for SORTD later.

Hence, we propose to stabilize the PUCCH resource allocation schemes for carrier aggregation first before discussing SORTD resource allocation schemes. In our view, carrier aggregation is more important than SORTD due to ITU-R/LTE-A requirements.

Although WI for SU-MIMO and that for carrier aggregation are two different WIs for release 10[4, 5], the relation of two WI should be carefully discussed
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Annex 

Alternatives for resource allocation schemes for SORTD

· Alt.1 : All of the resources are linked to CCEs used for PDCCH if CCE aggregation size is larger than 1

· Pros

· Unused PUCCH resources by Rel 8 UEs can be efficiently reused

· Cons

· The TxD schemes for PUCCH could be dynamically varied depending on the CCE aggregation size, which may complicate the UE implementation

· Carrier aggregation case should also be carefully considered
· Alt.2 : All of the resource positions are explicitly signaled by RRC (similar to ACK/NACK indication schemes for SPS in Rel 8)

· Pros

· Semi-static configuration for PUCCH TxD schemes is guaranteed, which may simplify the UE implementation

· Might be easy for supporting carrier aggregation

· Cons

· Some PUCCH resources linked to CCE is not used; hence, less efficient usage of PUCCH resources
· Alt.3 : One of PUCCH resources is linked to CCE as in Rel 8, and other PUCCH resources position are explicitly signaled by RRC 

· Pros

· Semi-static configuration for PUCCH TxD schemes is guaranteed, which may simplify the UE implementation 
· Might be easy for supporting carrier aggregation
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