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1
Introduction
The motivation of UCI simultaneous PUCCH/PUSCH Transmission, which has been confirmed to remove single carrier property constraint, is to minimize UCI overhead on PUSCH (maintain data QoS). In the previous meetings and email discussion, quite extensive discussions have been taken placed and many alternatives are on the table for evaluation.
In this contribution, we show our views on UCI on simultaneous PUCCH/PUSCH transmission and down-select potential alternatives.
2
Discussion
Email discussion following RAN1 #62bis meeting focused on the case when UE is configured for UCI simultaneous PUCCH/PUSCH transmission and there is at least one PUSCH in the subframe requiring UCI transmission. There are many alternatives resulted from the discussion on email reflector as following:
· Alt 2: Same as case with no PUSCH
· 2a - drop all CSI
· 2b - drop some CSI
· If Simultaneous-AN-and-CQI = True
· In case of CA, drop all CSI
· In case of no CA, use PUCCH format 2a/2b
· If Simultaneous-AN-and-CQI = False
· Drop all CSI
· 2c - drop some CSI
· Multiplexing CSI with ACK/NAK based on the type of the CSI feedback using Rel-8 priority rules (e.g., RI > wideband CQI > subband CQI), and the availability of PUCCH   capacity (e.g., for format 3, up to 21 bits)
· 2d - drop some CSI
· If Simultaneous-AN-and-CQI = True
· In both cases of CA or no CA, use PUCCH format 2/2a/2b
· If Simultaneous-AN-and-CQI = False
· Drop all CSI
· Alt 3: Periodic CQI/PMI/RI on PUSCH and ACK on PUCCH
· Alt 4: All UCI on PUSCH
· Alt 5: Periodic CQI/PMI/RI on one of PUCCH/PUSCH (configured by RRC) and ACK on the other
· Alt 6: UCI transmission on PUCCH is the same as in the case of PUCCH only. The CSI dropped from PUCCH (if any) is piggybacked on PUSCH.
· Alt 7:
· UL CA: A/N on PUCCH and drop CSI;
· No UL CA -or- DL CA with single UL carrier: A/N + CSI on (primary) PUSCH (same as rel-8)
· Alt 8 : (to be supported as a special case in addition to one of the other Alternatives)
· If the UE has 2 A/N bits to transmit and if “Simultaneous-AN-and-CQI = True” --> use PUCCH format 2a/2b
To down-select from possible alternatives to help RAN1 reach agreement, we show our consideration principles in priority order (high to low) as following: 
1. No violation to Rel-8 operation;

2. Dropping UCI should be avoided if possible (otherwise affecting eNB scheduler operation);

3. Similar behaviour for PUCCH-only and simultaneous PUCCH/PUSCH as much as possible in terms of PUCCH part (for the reasons that UE may miss detection of UL grant and we should try to maintain Rel-8 operation as much as possible);

4. UCI overhead on PUSCH should be minimized (for the purpose of simultaneous PUCCH/PUSCH transmission); 

5. Simultaneous PUCCH/PUSCH transmission should be the baseline for this topic.

According to the principles above, down-selection at first step could be done (most effective) by removing alternative 2a (violate principle 1), alternative 2b (for all CA cases, all CSI is drop so that it violate principle 2), alternative 3 (in comparison with alternative 5, violate principle 4), alternative 4 (violate principle 3 and 4 and 5), alternative 7 and 8 (violate principle 2 3, 4 and/or 5 in comparison with 2c and 2d).
As the result, we only have alternative 2c, 2d (if considering dropping UCI is endurable) and alternative 5 and 6 remained. From this point, we think alternative 2c and 2d can be considered in conjunction to form alternative 2e which follows the principle as much as possible. 
· 2e 

· If Simultaneous-AN-and-CQI = True
· In case of no CA, use PUCCH format 2/2a/2b
· In case of CA
· Multiplexing CSI with ACK/NAK based on the type of the CSI feedback using Rel-8 priority rules (e.g., RI > wideband CQI > subband CQI), and the availability of PUCCH   capacity (e.g., for format 3, up to 21 bits)
· If Simultaneous-AN-and-CQI = False
· Drop all CSI
With alternative 2e (if considering dropping UCI is endurable), 5 and 6 on the table, according to the importance of listed principles, we most prefer alternative 6, and then 5 (principle 3 in comparison with alternative 6 while principle 4 is also not also guaranteed) and then 2e (with consideration of principle 2). Even though we consider above three as most possible alternatives, we believe that RAN1 should first discuss and evaluate the prioritization principles to help down-select from those three alternatives.

Proposal 1: Our preference of alternative is alternative 6, then 5 and then 2e.

Proposal 2: RAN1 should first discuss and evaluate the prioritization principles to help further down-select from those three alternatives.

3
Conclusions 




In this contribution, we discuss issues related to UCI on simultaneous PUCCH/PUSCH transmission.
It’s proposed that RAN 1 discusses and agrees on the following:

Proposal 1: Our preference of alternative is alternative 6, 5 and then 2e.

Proposal 2: RAN1 should first discuss and evaluate the prioritization principles to help down-select the alternatives.

Where 2e is considered here for reference:

· 2e 

· If Simultaneous-AN-and-CQI = True
· In case of no CA, use PUCCH format 2/2a/2b
· In case of CA
· Multiplexing CSI with ACK/NAK based on the type of the CSI feedback using Rel-8 priority rules (e.g., RI > wideband CQI > subband CQI), and the availability of PUCCH   capacity (e.g., for format 3, up to 21 bits)
· If Simultaneous-AN-and-CQI = False
· Drop all CSI
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