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1 Introduction

In the first part of section 10.1 of TS 36.213v10.12.0 [1], there are statements regarding channels for UCI embedding whether UE is configured with a single serving cell or multi-cells and whether UE is configured with simultaneous PUSCH and PUCCH or not. This contribution discusses UCI embedding for four cases and therefore, proposes a proper correction when the UE is configured with a single serving cell and simultaneous PUSCH and PUCCH transmission.
2 Discussion
The four cases regarding UCI embedding were classified in current TS 36.213v10.12.0 specification as follows [1]:
· Case 1) A single cell is configured and simultaneous PUSCH and PUCCH is not configured
· Case 2) A single cell is configured and simultaneous PUSCH and PUCCH is configured
· Case 3) Multi-cells are configured and simultaneous PUSCH and PUCCH is not configured 
· Case 4) Multi-cells are configured and simultaneous PUSCH and PUCCH is configured
In this contribution, each case is discussed in terms of PUSCH resources for UCI embedding when UCI is transmitted on PUSCH.
Case 1

The following is captured from Section 10.1 of TS36.213v10.12.0 [1]. 

	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/3 or 2/2a/2b if the UE is not transmitting on PUSCH

· 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


As seen in the above, UCI is transmitted on PUSCH if the UE is transmitting PUSCH in subframe n, i.e. PUSCH resource for UCI embedding is determined from the scheduled PUSCH in subframe n.
Case 2
The following is captured from Section 10.1 of TS36.213v10.12.0 [1]. 

	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/3 if the UCI consists only of HARQ-ACK and/or SR

· on PUCCH using format 2 if the UCI consists only of periodic CSI 
· on PUCCH using format 2/2a/2b if the UCI consists of periodic CSI and HARQ-ACK and if the UE is not transmitting PUSCH
· on PUCCH and PUSCH if the UCI consists of HARQ-ACK/HARQ-ACK+SR/positive SR and periodic/aperiodic CSI in which case the HARQ-ACK/HARQ-ACK+SR/positive SR is transmitted on PUCCH using format 1/1a/1b/3 and the periodic/aperiodic CSI transmitted on PUSCH 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 periodic/aperiodic CSI is not transmitted  


When UCI is transmitted on PUCCH and PUSCH, PUSCH resource for aperiodic CSI is determined from the scheduled PUSCH if aperiodic CSI is triggered for PUSCH transmission. However, there is no description regarding PUSCH resource for periodic CSI. Therefore, a statement like “if UE is transmitting PUSCH in subframe n” (as in Case 1) is needed for UEs to decide PUSCH resource in case of periodic CSI transmission.
Case 3
The following is captured from Section 10.1 of TS36.213v10.12.0 [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 
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 UCI shall be transmitted 

· on PUCCH using format 1/1a/1b/3 or 2/2a/2b if the UE is not transmitting PUSCH  
· on PUSCH of the serving cell given in subclause 7.2.1 if the UCI consists of aperiodic CSI or aperiodic CSI and HARQ-ACK
· 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 
[image: image5.wmf]n

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


When UCI is transmitted on PUSCH, PUSCH resource for UCI transmission is determined from the scheduled PUSCH if aperiodic CSI is triggered for PUSCH transmission or the UE is transmitting Pcell PUSCH or Scell PUSCH.
Case 4
The following is captured from Section 10.1 of TS36.213v10.12.0 [1]. 

	If the UE is configured with more than one 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/3 if the UCI consists only of HARQ-ACK and/or SR

· on PUCCH using format 2 if the UCI consists only of periodic CSI
· as described in subclause 10.1.1, if the UCI consists of periodic CSI and HARQ-ACK and if the UE is not transmitting on PUSCH 
· on PUCCH and primary cell PUSCH if the UCI consists of HARQ-ACK and periodic CSI and the UE is transmitting PUSCH on the primary cell, in which case the HARQ-ACK is transmitted on PUCCH using format 1a/1b/3 and the periodic CSI is transmitted on PUSCH 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 periodic CSI is not transmitted
· on PUCCH and PUSCH of the secondary cell with the smallest SCellIndex if the UCI consists of HARQ-ACK and periodic CSI and if the UE is not transmitting PUSCH on primary cell but is transmitting PUSCH on at least one secondary cell, in which case, the HARQ-ACK is transmitted on PUCCH using format 1a/1b/3 and the periodic CSI is transmitted on PUSCH 
· on PUCCH and PUSCH if the UCI consists of HARQ-ACK/HARQ-ACK+SR/positive SR and aperiodic CSI in which case the HARQ-ACK/HARQ-ACK+SR/positive SR is transmitted on PUCCH using format 1/1a/1b/3 and the aperiodic CSI is transmitted on PUSCH of the serving cell given in subclause 7.2.1 


When UCI is transmitted on PUCCH and PUSCH, PUSCH resource for periodic CSI is determined from the scheduled PUSCH if UE is transmitting Pcell PUSCH or Scell PUSCH. Also, PUSCH resource for aperiodic CSI transmission is determined from the scheduled PUSCH if aperiodic CSI is triggered for PUSCH transmission.

Observation: For Case 2 (i.e. a single cell is configured and simultaneous PUSCH and PUCCH is configured), PUSCH resource for periodic CSI transmission should be clarified. For the other Cases 1/3/4, it is already clarified with the description of “if the UE is transmitting PUSCH”.
According to our observation, we provide the correction given by draft CRs for Rel-11/12 [2], [3]. It is understood that Rel-10 behavior is in accordance with this correction.
3 Conclusions 

This contribution discussed UCI embedding in terms of PUSCH resources when UCI is transmitted on PUSCH and then provides the correction given by draft CRs [2], [3].
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