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1. Introduction

Followings were agreed in RAN1#59bis meeting.
· SR: higher layer configuration of the second resource in case SORTD configured
· For PDSCH with SPS: higher layer configuration of the second resource in case SORTD configured
· For PDSCH with dynamic scheduling: 
· First resource for the first antenna port is linked to the first CCE, including single CCE case (same as in Rel-8)
· Continue discussion on alternatives including the followings for the second resource
· Alt1: SORTD is always ON if configured

· Alt2: SORTD when two ore more CCEs, fallback to single antenna port (or transparent TXD) when one CCE
In addition, followings were agreed in RAN1#62 meeting.

· At least for the case of non-channel-selection: 
· Adopt Alt 1 (i.e. SORTD is always on if configured by (i.e. by RRC)) with second resource being determined from n_CCE+1
In this contribution, we discuss the SORTD configurations for ACK/NACK information and scheduling request indicator (SRI), considering simultaneous transmission of ACK/NACK information and SRI. It should be noted that the resource indication schemes for SORTD without SRI cases are discussed in [1].
This document is a resubmission of R1-106068.

2. Discussion

2.1. Simultaneous transmission of ACK/NACK information and SRI
When we discuss the SORTD configurations for ACK/NACK information and SRI, the simultaneous transmission of ACK/NACK information and SRI should also be taken into account without dropping them because both of them are important signals.
LTE release-8 supports simultaneous transmission of ACK/NACK information and SRI by using SR resource instead of ACK/NACK resource for carrying ACK/NACK information, as shown in figure 1. This is possible because SR resource and ACK/NACK resource have the same physical formats.
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Figure 1 Simultaneous transmission of ACK/NACK information and SRI in LTE release-8
Regarding SRI transmission for LTE-Advanced, in RAN1#58bis meeting, RAN1 agreed on following wayforwards.

· One scheduling request per UE transmitted on PUCCH
· Semi-statically mapped onto one UE specific UL CC
Hence, it is clear that two SR resources would be indicated to the UE when eNB configures SORTD, and two SR resources are always available for the UE. On the other hand, some companies propose to link the number of (dynamic) ACK/NACK resources to the CCE usage of the DL assignment. This means the number of available ACK/NACK resources may vary depending on the CCE usage, as a result, the different transmission schemes (i.e., SORTD or non-SORTD) may be determined to the ACK/NACK information and SRI at certain subframes.

We have a concern that such a difference of the transmission schemes (e.g., SORTD for SRI and non-SORTD for ACK/NACK information, and vice versa) would unnecessarily increase standardization efforts and testing efforts, as discussed in the following sections. Also it could affect the detection performance of ACK/NACK information and SRI.
2.2. SORTD configurations for ACK/NACK information and SRI
Regarding the possible SORTD configurations for ACK/NACK information and SRI, there are two alternatives. One is to allow independent SORTD configurations for ACK/NACK information and SRI (Alt 1), and the other is to allow only one (common) SORTD configuration for them (Alt 2).
Moreover, depending on the future discussions, there might be a dynamic fallback mode for SORTD of ACK/NACK information, which results in the possibility to fall into the different transmission scheme b/w ACK/NACK information and SRI (Alt 2-2). More details can be found below.
2.2.1 Alt 1 : Independent SORTD configurations for ACK/NACK information and SRI
In this alternative, eNB can independently configure SORTD to ACK/NACK information and SRI. This means, in some cases, the number of usable SR resources for UE is two, whereas the number of usable ACK/NACK resources is one (and vice versa).
If we consider the simultaneous transmission of ACK/NACK information and SRI, there might be the possibility that the actual transmission scheme for ACK/NACK information (i.e., SORTD or non-SORTD) changes depending on whether SR is simultaneously transmitted or not, as shown in figure 2. We don’t think this is preferable from the system design perspective.
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Figure 2 Alternative 1: Independent SORTD configurations for ACK/NACK information and SRI
2.2.2 Alt 2 : Common SORTD configurations for ACK/NACK information and SRI
As shown in the agreement in RAN1#59bis meeting, there are two possibilities for this case. One is SORTD for (dynamic) ACK/NACK is always on if configured (Alt 2-1), the other is SORTD for (dynamic) ACK/NACK depends on the CCE usage (Alt 2-2).
2.2.2.1 Alt 2-1 : SORTD for (dynamic) ACK/NACK is always on if configured

In this alternative, we can guarantee that there would be enough SR resources and ACK/NACK resources for applying SORTD for any of modes (SR only transmission, ACK only transmission or ACK/NACK + SR transmission), as shown in figure 3.

Since the actual transmission scheme (SORTD or non-SORTD) for ACK/NACK information is not affected by the status of the SRI, this option seems to be preferable from the system design perspective.
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Figure 3 Alternative 2-1: Common SORTD configurations for ACK/NACK information and SRI (SORTD for ACK/NACK is always on if configured)
2.2.2.2 Alt 2-2 : SORTD for (dynamic) ACK/NACK depends on the CCE usage

Contrary to Alt 2-1, in this alternative, there would be the case when the number of usable SR resources for the UE is two whereas the number of usable ACK/NACK resources is one. Hence, similar to Alt 1, the treatment of the simultaneous transmission of ACK/NACK information and SRI is one of concerns.
2.3. Discussion on SORTD configurations for ACK/NACK information and SRI
Currently, we don’t think independent SORTD configurations for ACK/NACK information and SRI is necessary.  Since SR resources may be used for carrying ACK/NACK information in case of simultaneous transmission of ACK/NACK information and SRI, SORTD should be applied for both SR and ACK/NACK resources (if configured), in order to stabilize the performance of ACK/NACK information.
Although to have independent SORTD configurations has a merit that eNB might have more capability to manage the PUCCH resources, it actually complicates the handling of the simultaneous transmission of ACK/NACK information and SRI.

Moreover, if the increase of the overhead in alternative 2-1 is a concern, we could consider sharing the resources for the second antenna among ACK/NACK information and SRI, as shown in figure 4.
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Figure 4 Concept of the common resource used for ACK/NACK information and SRI
Based on above discussions, our current preferences can be summarized as follows.

· Common SORTD configurations for ACK/NACK information and SRI
· Once SORTD is configured to the UE, SORTD should be applied to both ACK/NACK information and SRI
· FFS for CQI, since CQI may utilize a different TxD scheme

· SORTD is always ON if configured
· SR and ACK/NACK resources for the first antenna is determined by the rel-8 rules in case of non-carrier aggregation
3. Conclusion

In this contribution, we discuss the SORTD configurations for ACK/NACK information and SRI. Based on discussion above, we currently prefer followings.
· Common SORTD configurations for ACK/NACK information and SRI
· Once SORTD is configured to the UE, SORTD should be applied to both ACK/NACK information and SRI
· FFS for CQI, since CQI may utilize a different TxD scheme

· SORTD is always ON if configured
· SR and ACK/NACK resources for the first antenna is determined by the rel-8 rules in case of non-carrier aggregation
However, since carrier aggregation is more important than SORTD, the decisions should be done after stabilizing the PUCCH transmissions of carrier aggregation cases.
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