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1   Introduction
In this contribution, we summarise our preferences for CSI reporting with CA for several remaining aspects in order to finalise the specifications for Rel10.
2   Discussion
2.1 Periodic CSI Reporting

2.1.1 Priority handling 
When periodic CSI reports for multiple CCs collide, UE sends the CSI of one prioritised CC in the subframe. The prioritisation is determined based on the type/mode of PUCCH reports of different CCs. Current version of TS 36.213 (va.0.1) has the following text for resolving priority between colliding CSI reports for the same CC.
“In case of collision of PUCCH reporting type 3, 5, or 6 with 1, 1a, 2, 2a, 2b, 2c, or 4 the latter PUCCH reporting types (1, 1a, 2, 2a, 2b, 2c, or 4) have lower priority and are dropped.”

Our proposal is to adopt the same approach for resolving collisions between reports of multiple CCs. 

Proposal 1: UE applies the same rule for determining priority between PUCCH report types for the single CC case and the multiple CC case.

In the scenario that RAN1 chooses a more elaborate prioritisation scheme for the multiple CC case (e.g. 3/5/6 > 2/2a/2b/2c/4 > 1/1a or 3/5/6 > 4 > 2a > 2/2b/2c > 1/1a) we would prefer that the current text in 36.213 for the single CC case is updated to match the prioritisation agreed for the multiple CC case.   

2.1.2 Reporting when Simultaneous PUSCH+PUCCH is configured  

For the case of simultaneous PUSCH+PUCCH configuration, the following has been already been agreed in RAN1#62bis 
“Enabling simultaneous PUCCH and PUSCH transmissions is UE-specific and configured by higher layer signalling

· When simultaneous PUCCH and PUSCH is configured and there is at least one PUSCH transmission:

· ACK alone (possibly multiple bits)

·  ACK is transmitted on PUCCH, and data on PUSCH (no UCI)

· Periodic CQI/PMI/RI alone

· Periodic CQI/PMI/RI is transmitted on PUCCH and data on PUSCH (no UCI)”

Given the agreement, for a UE configured with simultaneous PUSCH+PUCCH, when a PUSCH grant is present and periodic CSI reports between two different CCs collide, UE transmits the CSI of one prioritised CC on PUCCH and data only on PUSCH (i.e., the dropped CSI (if any) is not multiplexed within PUSCH).   
Some contributions in RAN1#63bis (e.g. [1], [2]) have proposed to make the UE to opportunistically transmit de-prioritised periodic CSI reports within PUSCH whenever a grant is available. Periodic CSI reporting is based on semi-static RRC configuration. This allows a UE to configure its measurement, reporting and possibly dropping pattern for each CC on a semi-static basis. Allowing opportunistic transmission of some periodic CSI reports will interfere with such an implementation and increase UE complexity. From the eNB perspective, the scheduler also generally expects periodic CSI reports with a particular pre-determined pattern and it is not clear how it can make use of the additional opportunistic periodic CSI reporting mechanism, especially given the availability of aperiodic CSI reporting. Therefore, we prefer to not change the periodic CSI reporting mechanism for the simultaneous PUSCH+PUCCH case.

Proposal 2: For a UE configured with simultaneous PUSCH+PUCCH, when a PUSCH grant is present and periodic CSI reports between two different CCs collide, UE transmits the CSI of one prioritised CC on PUCCH and data on PUSCH (i.e., the dropped CSI (if any) is not multiplexed within PUSCH).  

2.1.3  Collision handling with multi-CC ACK/NACK

As discussed in our previous contribution [3] 
· For the case when simultaneous PUSCH+PUCCH is not configured, our preference is to drop periodic CSI and transmit A/N (multiple CCs) using either PUCCH format 1b with channel selection or PUCCH format 3 (i.e., the baseline solution from RAN1#63bis). 
· For the case when simultaneous PUSCH+PUCCH is configured, same approach as that of no simultaneous PUSCH+PUCCH configuration can be adopted (i.e., periodic CSI is dropped) or, alternatively, CSI (1CC) of the prioritized CC can be multiplexed within PUSCH and A/N (multiple CCs) can be transmitted on PUCCH.

2.2 Aperiodic CSI Reporting

2.2.1 Ambiguity due to Activation/Deactivation
UE and eNB may have a different understanding on the number of activated serving cells due to MAC control signalling errors and due to misalignment of implicit deactivation timer. In such scenarios it is possible for the eNB to request aperiodic CSI of a deactivated CC [4],[5]. 

a. MAC Control Signalling Errors: MAC Control signalling errors occur when the UE is unable to decode the PDSCH in which the MAC layer message (activation/deactivation message) is sent (0.1 probability assuming 10% BLER) and sends a NACK and, the eNB misinterprets the NACK as an ACK (1e-03 to 1e-04 probability). The probability of MAC control signalling errors is therefore below 1e-04. Two types of errors are possible. UE loses the activation command from the eNB or, UE loses the deactivation command from the eNB. When the UE loses the deactivation command, there is no ambiguity for aperiodic CSI reporting since the eNB will not request CSI for a CC that it deactivated. When the UE loses an activation command, it is possible for the eNB to request CSI for a deactivated CC (i.e. a CC that is deactivated from the UE perspective but that is activated from eNB perspective) when the aperiodic CSI request field is set to either ‘10’ or ‘11’.  
b. Misalignment in implicit deactivation Timer: This can happen when eNB transmits PDCCH for a CC to a UE who in turn doesn’t detect it; due to this, the UE does not restart the deactivation timer for the CC while the eNB does, resulting in different timer expiration points at the eNB and UE. While the probability that a UE may lose a PDCCH is 1e-02 (at cell edge), the probability of implicit deactivation timer misalignment is smaller than this value. This is because, if the UE loses a PDCCH, the eNB, in most scenarios, will retransmit the data using another PDCCH (based on not getting an ACK and/or DTX detection). When the UE receives the next PDCCH, the deactivation timer between the UE and eNB is realigned. So, unless the eNB decides to/gives up retransmitting data to the UE, one lost PDCCH at the UE will not cause implicit deactivation timer misalignment. Considering this, we believe that the probability of implicit timer misalignment will be smaller than that of MAC control signalling errors (i.e., < 1e-04). When there is deactivation timer misalignment, it is possible for the eNB to request CSI for a deactivated CC (i.e. a CC that is deactivated from the UE perspective but that is activated from eNB perspective) when the aperiodic CSI request field is set to either ‘10’ or ‘11’.
Several approaches for resolving this issue were proposed in [4] and [5]. Our preference is to specify that UE reports an out of range (OOR) CQI value with the smallest CSI payload when requested by the eNB to send aperiodic CSI for a deactivated CC (i.e., UE reports RI=1, CQI Index =0 for each Wideband CQI field, Subband differential CQI value = 0 for each subband differential CQI field and Precoding matrix indicator value =0 in the CSI report for the deactivated CC). 

Proposal 3: If the UE receives a PDCCH requesting aperiodic CSI for a deactivated serving cell, it sends RI=1, Index =0 for each CQI field (Wideband, Subband differential, Selected M..), and Index=0 for each PMI field ( wideband, subband, first PMI, second PMI) in the CSI report for the deactivated serving cell.       
3   Conclusions
We propose the following:
For periodic CSI reporting:

Proposal 1: UE applies the same rule for determining priority between PUCCH report types for the single CC case and the multiple CC case.

Proposal 2: For a UE configured with simultaneous PUSCH+PUCCH, when a PUSCH grant is present and periodic CSI reports between two different CCs collide, UE transmits the CSI of one prioritised CC on PUCCH and data on PUSCH (i.e., the dropped CSI (if any) is not multiplexed within PUSCH).  
For aperiodic CSI reporting:

Proposal 3: If the UE receives a PDCCH requesting aperiodic CSI for a deactivated serving cell, it sends RI=1, Index =0 for each CQI field (Wideband, Subband differential, Selected M..), and Index=0 for each PMI field ( wideband, subband, first PMI, second PMI) in the CSI report for the deactivated serving cell.       
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