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1
Introduction
It is adopted in Rel-10 that simultaneous PUCCH and PUSCH transmission can be enabled or disabled by RRC configuration. It is however unclear whether the configuration of simultaneous PUCCH and PUSCH is intended to apply only to PCell, or to any aggregated serving cell. 
In this document we address the applicability of simultaneous PUCCH and PUSCH configuration parameter. The text proposal for [1] clarifying the operation is also provided.
2
Discussion
The simultaneous PUCCH and PUSCH transmission can be enabled or disabled by RRC configuration. The configuration of parallel PUCCH and PUSCH could be interpreted to be applicable only to PCell or to any serving cell in general, including SCell(s).
As an example, let us consider the following:

· CSI (no A/N) is due for transmission; PUSCH scheduled on SCell only (no PUSCH on PCell)

· If concurrent PUCCH and PUSCH parameter applies to the PCell only, then regardless of its setting, the CSI will be transmitted on PUCCH

· If concurrent  PUCCH and PUSCH parameter applies in general (not only Pcell), then the PUCCH will be used only if it is set to true, and otherwise transmitted on PUSCH on Scell
· CSI and A/N is due for transmission; PUSCH scheduled on SCell only (no PUSCH on PCell)

· If concurrent PUCCH and PUSCH parameter applies to the PCell only, then regardless of its setting, the A/N will be transmitted on PUCCH and CSI on PUSCH

· If concurrent PUCCH and PUSCH parameter applies in general, then the PUCCH will be used only if it is set to true, and otherwise UCI will be transmitted on PUSCH on Scell.
The following is specified in [1]:

If the UE is configured with more than one serving cell and is not configured for simultaneous PUSCH and PUCCH transmission, then in subframe UCI shall be transmitted 

· on PUCCH if the UE is not transmitting on any PUSCH in subframe if the UCI consists only of periodic CSI

· on primary cell PUSCH if the UCI consists of periodic CSI and/or HARQ-ACK and if the UE is transmitting on the primary cell PUSCH in subframe   unless the primary cell PUSCH transmission corresponds to a Random Access Response Grant or a retransmission of the same transport block as part of the contention based random access procedure, in which case UCI is not transmitted.

· on PUSCH of secondary cell with smallest ScellIndex if the UCI consists of only periodic CSI and/or HARQ-ACK and if the UE is not transmitting on primary cell PUSCH but is transmitting on at least one secondary cell PUSCH in subframe.

It is apparent from the above that configuration parameter for simultaneous PUSCH and PUCCH transmission as specified in [1] applies in general, for both PCell and SCell PUSCH transmission. This is in contrast to [2], where the parameter Simultaneous-PUCCH-and-PUSCH is described as applicable to the primary cell only. In addition, simultaneous transmission of PUCCH on PCell and PUSCH on an SCell would not be allowed unless the concurrent PUCCH and PUSCH is enabled. However, since simultaneous PUSCH on different serving cells is allowed at all times in carrier aggregation, it is not clear why we would have the simultaneous transmission of PUCCH and PUSCH on different serving cells as a configuration parameter and allow it only in some cases.  It seems reasonable that the application of the concurrent PUCCH and PUSCH parameter is restricted to PCell only, as in [2]. 

3
Conclusions 

In this paper, we addressed the applicability of simultaneous PUCCH and PUSCH configuration parameter. The current wording in [1] implies that the configuration parameter refers to both PCell and SCell PUSCH transmission. This is in contrast to [2], where the parameter Simultaneous-PUCCH-and-PUSCH is described as applicable to the primary cell only. Further, we believe that this poses unnecessary restriction for PUCCH (on PCell) and PUSCH transmission on SCell, since transmission of PUCCH and PUSCH occurs on different component carriers, and is not much different than simultaneous transmission of PUSCH on different component carriers (that is readily supported in carrier aggregation). Therefore, we propose the following:
· Specify that simultaneous PUCCH and PUSCH configuration parameter applies to PCell only, as in [2];
· Correspondingly update the UCI transmission rules.

The corresponding text proposal is shown in the Appendix.

4
Appendix: Text Proposal 
The following is the text proposal for [1].

7.2
UE procedure for reporting Channel State Information (CSI)
The time and frequency resources that can be used by the UE to report CSI which consists of channel quality indicator (CQI), precoding matrix indicator (PMI), precoding type indicator (PTI), and/or rank indication (RI) are controlled by the eNB. For spatial multiplexing, as given in [3], the UE shall determine a RI corresponding to the number of useful transmission layers. For transmit diversity as given in [3], RI is equal to one.

A UE in transmission mode 8 or 9 is configured with PMI/RI reporting if the parameter pmi-RI-Report is configured by higher layer signalling; otherwise, it is configured without PMI/RI reporting. 
A UE is configured with resource-restricted CSI measurements if the subframe sets 
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 are configured by higher layers.
CSI reporting is periodic or aperiodic.

If the UE is configured with more than one serving cell, it transmits periodic CSI for all activated serving cells as configured by higher layers.
If a UE is not configured for simultaneous PUSCH and PUCCH transmission, it shall transmit periodic CSI reporting on PUCCH as defined hereafter in subframes with no PUSCH allocation.
If a UE is not configured for simultaneous PUSCH and PUCCH transmission, it shall transmit periodic CSI reporting on PUSCH of the primary cell as defined hereafter in subframes with a PUSCH allocation on the primary cell, where the UE shall use the same PUCCH-based periodic CSI reporting format on PUSCH.
.

.

10.1
UE procedure for determining physical uplink control channel assignment

If the UE is configured for a single serving cell and is not configured for simultaneous PUSCH and PUCCH transmissions, then in subframe 
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 uplink control information (UCI) shall be transmitted

· on PUCCH using format 1/1a/1b or 2/2a/2b if the UE is not transmitting on PUSCH in subframe 
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· on PUSCH if the UE is transmitting on PUSCH in subframe 
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 unless the PUSCH transmission corresponds to a Random Access Response Grant or a retransmission of the same transport block as part of the contention based random access procedure, in which case UCI is not transmitted

If the UE is configured for a single serving cell and simultaneous PUSCH and PUCCH transmission, then in subframe
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 UCI shall be transmitted

· on PUCCH using format 1/1a/1b if the UCI consists only of HARQ-ACK/SR

· on PUCCH using format 2/2a/2b if the UCI consists only of CSI.

· on PUCCH and PUSCH if the UCI consists of HARQ-ACK and periodic CSI with HARQ-ACK transmitted on PUCCH using format 1/1a/1b and the periodic CSI transmitted on PUSCH  

If the UE is configured with more than one serving cell and is not configured for simultaneous PUSCH and PUCCH transmission, then in subframe 
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 UCI shall be transmitted 

· on PUCCH if the UE is not transmitting on any PUSCH in subframe
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if the UCI consists only of periodic CSI

· on primary cell PUSCH if the UCI consists of periodic CSI and/or HARQ-ACK and if the UE is transmitting on the primary cell PUSCH in subframe 
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 unless the primary cell PUSCH transmission corresponds to a Random Access Response Grant or a retransmission of the same transport block as part of the contention based random access procedure, in which case UCI is not transmitted.
· 

· on PUCCH and PUSCH of secondary cell with smallest ScellIndex if the UCI consists of HARQ-ACK and periodic CSI and if the UE is not transmitting on primary cell PUSCH but is transmitting on at least one secondary cell PUSCH in subframe 
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, in which case, the HARQ-ACK is transmitted on PUCCH using format 1/1a/1b/3 and the periodic CSI transmitted on PUSCH.
.

.

10.1.1  
PUCCH format information
Using the PUCCH formats defined in section 5.4.1 and 5.4.2 in [3], the following combinations of UCI on PUCCH are supported:

· Format 1a for 1-bit HARQ-ACK  or in case of FDD for 1-bit HARQ-ACK with positive SR

· Format 1b for 2-bit HARQ-ACK or for 2-bit HARQ-ACK with positive SR

· Format 1b for up to 4-bit HARQ-ACK with channel selection when the UE is configured with more than one serving cell in the case of FDD or, in the case of TDD, when the UE is configured with a single serving cell

· Format 1 for positive SR

· Format 2 for a CSI report when not multiplexed with HARQ-ACK

· Format 2a for a CSI report multiplexed with 1-bit HARQ-ACK for normal cyclic prefix

· Format 2b for a CSI report multiplexed with 2-bit HARQ-ACK for normal cyclic prefix

· Format 2 for a CSI report multiplexed with HARQ-ACK for extended cyclic prefix

· Format 3 for up to 10-bit HARQ-ACK for FDD and for up to 20-bit HARQ-ACK for TDD

· Format 3 for up to 11-bit corresponding to 10-bit HARQ-ACK and 1-bit positive/negative SR for FDD and for up to 21-bit corresponding to 20-bit HARQ-ACK and 1-bit positive/negative SR for TDD.

A UE that supports up to 4 HARQ-ACK bits shall use PUCCH format 1b with channel selection for transmission of HARQ-ACK when configured with more than one serving cell. 

A UE that supports more than 4 HARQ-ACK bits is configured by higher layer signalling to use either PUCCH format 1b with channel selection or PUCCH format 3 for transmission of HARQ-ACK for TDD or when configured with more than one serving cell in FDD.  

[For PUCCH format 3, a UE shall generate a NACK for a DTX HARQ-ACK response for a transport block associated with a configured serving cell. <editors note: this sentence is considered problematic by some companies in terms of reliable generation of proper number of NACKs >]
The scrambling initialization of PUCCH format 2, 2a, 2b and 3 is by C-RNTI.

In case of collision between a periodic CSI report and an HARQ-ACK in a same subframe without PUSCH and the UE is configured with a single serving cell, the periodic CSI report is multiplexed with HARQ-ACK on PUCCH if the parameter simultaneousAckNackAndCQI provided by higher layers is set TRUE, otherwise the CSI is dropped. 
In case of collision between a CSI and an HARQ-ACK in a same subframe without PUSCH and the UE is configured with more than one serving cell, the periodic CSI report is multiplexed with HARQ-ACK on PUCCH if the parameter simultaneousAckNackAndCQI provided by higher layers is set TRUE and if the HARQ-ACK corresponds to a PDSCH transmission or PDCCH indicating downlink SPS release only on the primary cell, otherwise CSI is dropped.
In case of collision between a periodic CSI and an HARQ-ACK in a same subframe with PUSCH transmission on the primary cell, the periodic CSI is multiplexed with the HARQ-ACK in the PUSCH transmission on the primary cell in that subframe if the UE is not configured by higher layers simultaneous PUCCH and PUSCH transmissions. Otherwise, if there is PUSCH allocation on secondary cell(s) only, or if the UE is configured by higher layers simultaneous PUCCH and PUSCH transmissions, the HARQ-ACK is transmitted in the PUCCH and the periodic CSI in transmitted in the PUSCH (see section 10.1 for more details).
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