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1. Introduction

This contribution provides our view on UCI combinations by PUSCH, SR, ACK/NACK, CSI, and SRS.

2. UCI combination for UL transmission
Our view on UCI combination for UL transmission is included in the following excel sheet in conjunction with the table in e-mail discussion [1];
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3. Conclusion

In this contribution, we provide our view on UCI combination in Rel-10. We propose RAN1 discusses and agrees the final details on UCI combination for UL transmission in Rel-10 based on our table.
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UL Configurations

		Config #		Data*		CQI		ACK		SR		SRS***		Non-CA		Non-CA (LG)		CA		CA (LG)

		1										x		SRS alone sent on SC-FDMA symbol for SRS transmission (L3 configured).
SRS configured on multiple antenna ports is considered a single SRS transmission
Only one SRS transmission by a UE on the same CC in the same SC-FDMA symbol in the same subframe:
 - Aperiodic SRS is prioritized over periodic SRS
 - UE behavior in case of multiple triggers for aperiodic SRS for the same SC-FDMA symbol in the same subframe is not supported		Agreed		SRS alone sent on SC-FDMA symbol for SRS transmission (L3 configured)

Intra-CC SRS handling: same as the non-CA case

Inter-CC SRS handling: wait for RAN4 input (RAN1 has not been able to reach consensus on whether simultaneous SRS + SRS should be supported on different CCs, and ask if this would be feasible in Rel-10 from RAN4 perspective)		Agreed

		2								x				SR alone sent on PUCCH resources for SR (L3 configured).		Agreed		Same as non-CA, i.e., SR alone sent on PUCCH resources for SR (L3 configured), where SR can only exist on PCC		Agreed

		3								x		x		Considered as a "misconfiguration", hence SRS is dropped unless shortened PUCCH format 1/1a/1b is configured. In this case, SR is transmitted with shortened PUCCH format 1 and SRS is transmitted normally as in configuration 1		Agreed		Same as non-CA, i.e., considered as a "misconfiguration", hence SRS is dropped unless shortened PUCCH format 1/1a/1b is configured. In this case, SR is transmitted with shortened PUCCH format 1 and SRS is transmitted normally as in configuration 1		Agreed

		4						x						ACK alone sent on PUCCH resources for ACK		Agreed		Same as non-CA (more PUCCH formats for ACK transmission available in Rel-10: PUCCH format 1a/1b, PUCCH format 1b based channel selection, and PUCCH format 3)		Agreed

		5						x				x		eNB chooses one of the following 2 options:
1) Drop the SRS and transmit only the ACK; 
2) Shortened format of ACK and regular transmission of SRS		Agreed		Same as non-CA, i.e., eNB chooses one of the two options listed for non-CA. Note that PUCCH format 3 also has a shortened format defined. In particular,
1) If PUCCH is shortened on PCell, UE transmits SRS according to configuration 1
2) If PUCCH is not shortened on PCell, drop SRS		Agreed

		6						x		x				Both transmitted using PUCCH resources for SR modulated by ACK 1-2bits (B/QPSK).		Agreed with some notes below;
1) Joint coding of SR+A/N will be used for TDD PUCCH format 3 if the PUCCH format 3 is allowed for single configured CC in TDD.		If format 1a/1b is used for ACK, same as non-CA

If format 1a/1b + channel selection is used for ACK (up to 2 CCs)
 - For FDD with channel selection, In case of simultaneous HARQ-ACK and SR transmission, spatially-bundled HARQ-ACK is transmitted on a single SR resource.
 - For TDD, FFS

If format 3 is used for ACK, ACK and SR are jointly coded and transmited via PUCCH format 3		Agreed

		7						x		x		x		Based on configuration 3, SRS transmission is dropped unless shortened PUCCH format 1/1a/1b is configured. If SRS transmission is dropped, SR and ACK are transmitted according to configuration 6. If SRS transmission is not dropped, SR and ACK are transmitted according to configuration 6 with a shortened PUCCH format 1a/1b, and SRS is transmitted normally as in configuration 1.		Agreed with some notes below;
1) Joint coding of SR+A/N will be used for TDD PUCCH format 3 if the PUCCH format 3 is allowed for single configured CC in TDD.
2) With 1), shortened PUCCH format 3 will be also defined under non-CA.		Same as non-CA, i.e., Based on configuration 3, SRS transmission is dropped unless shortened PUCCH format 1/1a/1b is configured. If SRS transmission is dropped, SR and ACK are transmitted according to configuration 6. If SRS transmission is not dropped, SR and ACK are transmitted according to configuration 6 with a shortened PUCCH format 1a/1b, and SRS is transmitted normally as in configuration 1.		Suggesting following;
Same as non-CA, i.e., Based on configuration 3, SRS transmission is dropped unless shortened PUCCH format 1/1a/1b/3 is configured. If SRS transmission is dropped, SR and ACK are transmitted according to configuration 6. If SRS transmission is not dropped, SR and ACK are transmitted according to configuration 6 with a shortened PUCCH format 1a/1b/3, and SRS is transmitted normally as in configuration 1.

		8				x								CQI alone sent on PUCCH resources for CQI (L3 configured)		Agreed		If there is no collision between different CCs, same as non-CA

Otherwise, 
1) if parallel PUCCH + PUSCH is not configured: periodic CQI/PMI/RI is reported for only one DL component carrier (CC) in one subframe, for which DL CC is determined according to a priority: prioritise between CCs based on reporting mode/type, and if the reporting mode/type is the same, prioritise by RRC-configured priority between CCs.  CQI/PMI/RI for other DL component carriers is dropped. For the determined DL CC, the same Rel-8 procedure in case of collision between RI, wideband CQI/PMI, subband CQI for the same CC applies
2) if parallel PUCCH + PUSCH is configured: FFS		Agreed

		9				x						x		Considered as a "misconfiguration", hence SRS is dropped.		Agreed		Same as non-CA		Agreed

		10				x				x				Considered as a "misconfiguration", hence CQI is dropped.		Agreed		Same as non-CA		Agreed

		11				x				x		x		Based on configuration 3, SRS transmission is dropped unless shortened PUCCH format is configured. If SRS transmission is dropped, SR and CQI are transmitted according to configuration 10 i.e. CQI is also dropped, and hence, only SR is transmitted. If SRS transmission is not dropped, CQI is dropped, SR is transmitted using shortened PUCCH format and SRS is transmitted normally.		Agreed		Same as non-CA		Agreed

		12				x		x						eNB chooses one of the following 2 options:		Agreed		If PUCCH format 1a/1b is used for ACK, same as non-CA

If PUCCH format 1a/1b + channel selection is used for ACK, eNB chooses one of the following 2 options:
1) if simultaneousAckNackAndCQI is false, drop the CQI and transmit only the ACK
2) if simultaneousAckNackAndCQI is true, FFS (baseline is to drop CQI and only the ACK)

If PUCCH format 3 is used for ACK
1)  if simultaneousAckNackAndCQI is false, drop the CQI and transmit only the ACK
2)  if simultaneousAckNackAndCQI is true, FFS (baseline is to drop CQI and only the ACK)		Agreed with the following suggestions;
1) For PUCCH format 1b with channel selection, CQI+ACK is supported as for Non-CA when a single PDSCH is received on PCell only.
2) Joint coding of CQI+ACK on PUCCH format 3 can be considered beyond Rel-10.

														1) Drop the CQI and transmit only the ACK

														2) Transmit the CQI and the ACK jointly as follows

														-Normal CP: ACK modulates the DM-RS of PUCCH for CQI transmission. CQI is transmitted normally on the data portion of its PUCCH resources.

														-Extended CP: ACK and CQI are jointly coded and transmitted over PUCCH resources for CQI.

		13				x		x				x		Based on configuration 5 and 12:
1) CQI is dropped if simultaneousAckNackAndCQI=False AND ackNackSRS-Simultaneous=True, in which case SRS and ACK are transmitted according to configuration 5, i.e., shortened format of ACK and regular transmission of SRS. 
2) Otherwise, SRS is dropped, while CQI and ACK are transmitted according to configuration 12.		Agreed		Same as non-CA		Agreed with the following suggestions;
1) For PUCCH format 1b with channel selection, CQI+ACK is supported as for Non-CA when a single PDSCH is received on PCell only.

		14				x		x		x				Based on configuration 10, CQI transmission is dropped, and ACK and SR are transmitted according to configuration 6.		Agreed		Same as non-CA		Agreed

		15				x		x		x		x		Based on configuration 10, CQI transmission is dropped. Further, ACK, SRS and SR are transmitted according to configuration 7.		Agreed		Same as non-CA		Agreed

		16		x										Data alone sent on PUSCH resources		Agreed		Same as non-CA		Agreed

		17		x								x		PUSCH resources used. Data is rate matched (RM) around SRS:
1) if aperiodic SRS is not configured, RM depends on the assignment size of PUSCH and the cell-specific SRS bandwidth in a cell-specific SRS subframe
2) otherwise, always RM in a cell-specific SRS subframe		Agreed		PUSCH resources used. Data is rate matched (RM) around SRS:
- Rate match any PUSCH transmitted in any cell specific SRS subframe configured on the same CC as in the non-CA case
- Drop SRS if PUSCH is transmitted in the same symbol on a different CC from the same UE		Agreed

		18		x						x				PUSCH resources used. SR would be sent as a MAC PDU. When Data consists of only CQI, it is considered as a "misconfiguration", hence Drop aperiodic CQI; SR is transmitted according to configuration 2		Suggesting following;
1) if no parallel PUCCH+PUSCH: PUSCH resources used. SR would be sent as a MAC PDU. When Data consists of only CQI, it is considered as a "misconfiguration", hence Drop aperiodic CQI; SR is transmitted according to configuration 2
2) Otherwise (parallel PUCCH+PUSCH), SR on PUCCH as in configuration 2 and data on PUSCH. SR would be also sent as a MAC PDU. When Data consists of only CQI, SR is transmitted according to configuration 2 and aperiodic CQI is transmitted.		Same as non-CA		Agreed

		19		x						x		x		PUSCH resources used. UL transmission is according to configuration 17, with SR sent as a MAC PDU. When Data consists of only CQI, it is considered as a "misconfiguration", hence drop aperiodic CQI and SRS; SR is transmitted according to configuration 2		Suggesting following;
1) if no parallel PUCCH+PUSCH: PUSCH resources used. UL transmission is according to configuration 17, with SR sent as a MAC PDU. When Data consists of only CQI, it is considered as a "misconfiguration", hence drop aperiodic CQI and SRS; SR is transmitted according to configuration 2
2) Otherwise (parallel PUCCH+PUSCH), SR on PUCCH and data on PUSCH as in confgiguration 3. SR would be also sent as a MAC PDU. When Data consists of only CQI, SR+SRS is transmitted according to configuration 3 and aperiodic CQI is transmitted according to configuration 17.		Same as non-CA		Agreed

		20		x				x						1) If no parallel PUCCH + PUSCH: PUSCH resources used. ACK transmission is punctured into data resources at locations around the DM-RS SC-FDMA symbols.
2) Otherwise (parallel PUCCH + PUSCH), ACK on PUCCH and data on PUSCH		Agreed		Same as non-CA with PUCCH on PCC.		Agreed

		21		x				x				x		1) if no parallel PUCCH + PUSCH: PUSCH resources used. ACK transmission is punctured into data resources at locations around the DM-RS SC-FDMA symbols. Data transmission is rate-matched around SRS as in configuration 17
2) Otherwise (parallel PUCCH + PUSCH), ACK on PUCCH and data PUSCH. If simultaneous ACK + SRS is supported, shortened PUCCH format is used and PUSCH is rate-matched around SRS as in configuration 17; otherwise, SRS is dropped [Dropping of SRS is suboptimal despite the fact that the UE supports PUCCH+PUSCH. SRS transmission should be supported.]		Suggesting following;
1) if no parallel PUCCH + PUSCH: PUSCH resources used. ACK transmission is punctured into data resources at locations around the DM-RS SC-FDMA symbols. Data transmission is rate-matched around SRS as in configuration 17
2) Otherwise (parallel PUCCH + PUSCH), ACK on PUCCH and data PUSCH. If simultaneous ACK + SRS is supported, shortened PUCCH format is used and PUSCH is rate-matched around SRS as in configuration 17; otherwise, SRS is dropped and PUSCH is rate-matched around SRS as in configuration 17.		Same as non-CA with PUCCH on PCC.		Agreed

		22		x				x		x				1) if no parallel PUCCH + PUSCH: PUSCH resources used. ACK transmission is punctured into data resources at locations around the DM-RS SC-FDMA symbols. Scheduling request sent as a MAC PDU.
2) Otherwise (parallel PUCCH + PUSCH), ACK on PUCCH, data on PUSCH, SR as a MAC PDU. 
When Data consists of only CQI, it is considered as a "misconfiguration", hence Drop aperiodic CQI; SR and ACK are transmitted according to configuration 6		Suggesting following;
1) if no parallel PUCCH + PUSCH: PUSCH resources used. ACK transmission is punctured into data resources at locations around the DM-RS SC-FDMA symbols. Scheduling request sent as a MAC PDU.
2) Otherwise (parallel PUCCH + PUSCH), ACK+SR on PUCCH, data on PUSCH, SR also as a MAC PDU. 
When Data consists of only CQI, it is considered as a "misconfiguration", hence Drop aperiodic CQI; SR and ACK are transmitted according to configuration 6 and aperiodic CQI is transmitted.		Same as non-CA with PUCCH on PCC.		Agreed

		23		x				x		x		x		1) if no parallel PUCCH + PUSCH, PUSCH resources used. ACK transmission is punctured into data resources at locations around the DM-RS SC-FDMA symbols. Data transmission rate-matched around SRS. Scheduling request sent as a MAC PDU.
2) otherwise (parallel PUCCH + PUSCH), ACK/SR on PUCCH as in configuration 6 and data on PUSCH. If simultaneous ACK + SRS is supported, shortened PUCCH format is used as in configuration 6 and PUSCH is rate-matched around SRS as in configuration 17; otherwise, SRS is dropped
 When Data consists of only CQI, it is considered as a "misconfiguration", hence Drop aperiodic CQI.SR and SRS are transmitted according to configuration 3.		Suggesting following;
1) if no parallel PUCCH + PUSCH, PUSCH resources used. ACK transmission is punctured into data resources at locations around the DM-RS SC-FDMA symbols. Data transmission rate-matched around SRS as in configuration 17. Scheduling request sent as a MAC PDU.
2) otherwise (parallel PUCCH + PUSCH), ACK/SR on PUCCH as in configuration 6 and data on PUSCH. If simultaneous ACK + SRS is supported, shortened PUCCH format is used as in configuration 6 and PUSCH is rate-matched around SRS as in configuration 17; otherwise, SRS is dropped. Scheduling request also sent as a MAC PDU.
 When Data consists of only CQI, it is considered as a "misconfiguration", hence Drop aperiodic CQI.SR, ACK and SRS are transmitted according to configuration 37 and aperiodic CQI is transmitted according to configuration 17.		Same as non-CA		Agreed

		24		x		x								1) if no parallel PUCCH + PUSCH, PUSCH resources used. Data is rate matched around CQI. 
2) otherwise (parallel PUCCH + PUSCH), CQI on PUCCH and data PUSCH		Agreed		Same as non-CA (see also configuration #8)		Agreed

		25		x		x						x		1) if no parallel PUCCH + PUSCH, PUSCH resources used. Data transmission is rate-matched around CQI and SRS.
2) otherwise (parallel PUCCH + PUSCH), CQI on PUCCH and data on PUSCH, and SRS is dropped		Suggesting following;
1) if no parallel PUCCH + PUSCH, PUSCH resources used. Data transmission is rate-matched around CQI and SRS as in configuration 17.
2) otherwise (parallel PUCCH + PUSCH), CQI on PUCCH and data on PUSCH as in configuration 17, and SRS is dropped		Same as non-CA		Agreed

		26		x		x				x				1) if no parallel PUCCH + PUSCH, PUSCH resources used. Data transmission is rate-matched around CQI. Scheduling request sent as a MAC PDU.
2) otherwise (parallel PUCCH + PUSCH), CQI on PUCCH and data on PUSCH with SR sent as a MAC PDU		Agreed		Same as non-CA		Agreed

		27		x		x				x		x		1) if no parallel PUCCH + PUSCH, PUSCH resources used. data transmission is rate-matched around CQI and SRS. Scheduling request sent as a MAC PDU.
2) otherwise (parallel PUCCH + PUSCH), CQI on PUCCH,  data on PUSCH, SR sent as a MAC PDU and SRS is dropped		Agreed		Same as non-CA		Agreed

		28		x		x		x						1) if no parallel PUCCH + PUSCH, PUSCH resources used. Data transmission is rate-matched around CQI. ACK punctures data transmission at locations around the DM-RS SC-FDMA symbols.
2) otherwise (parallel PUCCH + PUSCH), ACK on PUCCH, CQI FFS, data on PUSCH		Agreed. For FFS point, our preference is ACK on PUCCH and CQI on PUSCH.		Same as non-CA		Agreed

		29		x		x		x				x		1) if no parallel PUCCH + PUSCH, PUSCH resources used. Data transmission is rate-matched around CQI and SRS. ACK punctures data transmission at locations around the DM-RS SC-FDMA symbols.
2) Otherwise (parallel PUCCH + PUSCH), ACK on PUCCH, CQI FFS,  and data on PUSCH. If simultaneous ACK + SRS is supported, shortend PUCCH format is used and PUSCH is rate-matched around SRS as in configuration 17; otherwise, SRS is dropped		Agreed. For FFS point, our preference is ACK on PUCCH and CQI on PUSCH.		Same as non-CA		Agreed

		30		x		x		x		x				1) if no parallet PUCCH + PUSCH, PUSCH resources used. Data transmission is rate-matched around CQI. ACK punctures data transmission at locations around the DM-RS SC-FDMA symbols. Scheduling request sent as a MAC PDU.
2) otherwise (parallel PUCCH + PUSCH), ACK on PUCCH, CQI FFS, data on PUSCH, SR sent as a MAC PDU		Suggesting following;
1) if no parallet PUCCH + PUSCH, PUSCH resources used. Data transmission is rate-matched around CQI. ACK punctures data transmission at locations around the DM-RS SC-FDMA symbols. Scheduling request sent as a MAC PDU.
2) otherwise (parallel PUCCH + PUSCH), ACK+SR on PUCCH as in configuration 6, CQI FFS on PUSCH, data on PUSCH, SR sent as a MAC PDU		Same as non-CA		Agreed

		31		x		x		x		x		x		1) if no parallel PUCCH + PUSCH, PUSCH resources used. Data transmission is rate-matched around CQI and SRS. ACK punctures data transmission at locations around the DM-RS SC-FDMA symbols. Scheduling request sent as a MAC PDU.
2) Otherwise (parallel PUCCH + PUSCH), ACK on PUCCH, CQI FFS,  data on PUSCH and SR sent as a MAC PDU. If simultaneous ACK + SRS is supported, shortend PUCCH format is used and PUSCH is rate-matched around SRS as in configuration 17; otherwise, SRS is dropped		Suggesting following;
1) if no parallel PUCCH + PUSCH, PUSCH resources used. Data transmission is rate-matched around CQI and SRS as in configuration 17. ACK punctures data transmission at locations around the DM-RS SC-FDMA symbols. Scheduling request sent as a MAC PDU.
2) Otherwise (parallel PUCCH + PUSCH), ACK+SR on PUCCH, CQI FFS on PUSCH,  data on PUSCH and SR sent as a MAC PDU. If simultaneous ACK + SRS is supported, shortend PUCCH format is used and PUSCH is rate-matched around SRS as in configuration 17; otherwise, SRS is dropped		Same as non-CA		Agreed

				* when CQI in transmitted on PUSCH in absence of Data, CQI is assumed to be data in table above

				** 'x' in SR column points to explicit positive SR transmissions

				*** SRS in this table refers to both the periodic and the aperiodic SRS






