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1. Introduction

This document presents the 31 possible combinations of UL transmissions considering PUSCH, CQI, ACK, SRS, and SR based on [1], which summarizes release 8 behaviours. In this contribution, we summarize our views on the UE behaviour when one or multiple signals are sent simultaneously from one UE, checking how many physical channels need to be transmitted simultaneously.
This is an update of R1-106066.
2. Discussion

The table below defines the 31 possible UL transmission configurations with the possible UE behaviour for each of them. It should be noted that no change of the UE behaviour is required when only 1-2 bit UL ACK/NACK information is configured to the UE even with DL carrier aggregation. Following discussion is only related to the case when UE is configured to multiple (>2) UL ACK/NACK information bits.
Note that SRS related combinations, e.g. PUSCH+SRS, PUCCH+SRS and SRS+SRS, for carrier aggregation is discussed in another contribution [2]. 

	Conf 
#
	Data*
	CQI
	ACK
	SR
	SRS
	Comments

	1
	 
	 
	 
	 
	x
	Rel-8 behaviour:
SRS alone sent on SC-FDMA symbol for SRS transmission (L3 configured)
Panasonic views on Rel-10 behaviour:
No change. It should be noted that dynamic aperiodic SRS is supported in rel-10. 

	2
	 
	 
	 
	x
	 
	Rel-8 behaviour:
SR alone sent on PUCCH resources for SR (L3 configured)
Panasonic views on Rel-10 behaviour:
No change. SR is sent with PUCCH format 1.

	3
	 
	 
	 
	x
	x
	Rel-8 behaviour:
Considered as a "misconfiguration", hence SRS is dropped. 
Panasonic views on Rel-10 behaviour:
No change.

	4
	 
	 
	x
	 
	 
	Rel-8 behaviour:
ACK alone sent on PUCCH resources for ACK (linked to first CCE used for DL assignment)
Agreement:
For up to 4A/N bits, ACK is sent with PUCCH format 1b with channel selection.

For more than 4A/N bits, ACK is sent with PUCCH format 3.

	5
	 
	 
	x
	 
	x
	Rel-8 behaviour:
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
Agreement:
Both channel selection and format 3 have shortened formats. 

	6
	 
	 
	x
	x
	 
	Rel-8 behaviour:
Both transmitted using PUCCH resources for SR modulated by ACK 2bits (QPSK).
Agreement:
For PUCCH format 3, joint coding.
Panasonic views on Rel-10 behaviour:
For PUCCH format 1b with channel selection, a part of ACK/NACK information would be dropped using spatial bundling. See our contribution [3].

	7
	 
	 
	x
	x
	x
	Rel-8 behaviour:
Based on configuration 3, SRS transmission is dropped, and SR and ACK are transmitted according to configuration 6.
Panasonic views on Rel-10 behaviour:
The behaviour should be aligned with configuration 6.

	8
	 
	x
	 
	 
	 
	Rel-8 behaviour:
CQI alone sent on PUCCH resources for CQI (L3 configured)
Agreement:
CQI is sent with PUCCH format 2.

	9
	 
	x
	 
	 
	x
	Rel-8 behaviour:
Considered as a "misconfiguration". SRS is dropped. 
Panasonic views on Rel-10 behaviour:
No change

	10
	 
	x
	 
	x
	 
	Rel-8 behaviour:
Considered as a "misconfiguration", hence CQI is dropped. 
Panasonic views on Rel-10 behaviour:
No change.

	11
	 
	x
	 
	x
	x
	Rel-8 behaviour:
Shortened SR is transmitted together with SRS. CQI is dropped[5].
Panasonic views on Rel-10 behaviour:
No change.

	12
	 
	x
	x
	 
	 
	Rel-8 behaviour:
eNB chooses one of the following 2 options:

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. 
Panasonic views on Rel-10 behaviour:
1st option would be fine. 

	13
	 
	x
	x
	 
	x
	Rel-8 behaviour:
In case simultaneousAckNackAndCQI = FALSE and  ackNackSRS-Simultaneous Transmission = TRUE, transmit shortened PUCCH format 1a/1b in the A/N resources and transmit SRS and drop CQI.
In case simultaneousAckNackAndCQI = TRUE and  ackNackSRS-Simultaneous Transmission = TRUE, transmit ACK/NAK and CQI, and drop SRS;
Panasonic views on Rel-10 behaviour:
To specify only the behaviour of simultaneousAckNackAndCQI = FALSE is fine.

	14
	 
	x
	x
	x
	 
	Rel-8 behaviour:
CQI transmission is dropped, and ACK and SR are transmitted according to configuration 6. 
Panasonic views on Rel-10 behaviour:
Drop CQI and aligned with configuration 6.

	15
	 
	x
	x
	x
	x
	Rel-8 behaviour:
ACK and SR are transmitted using shortened format together with SRS. CQI is dropped[5]. 
Panasonic views on Rel-10 behaviour:
CQI is dropped. Then the behaviour is aligned with configuration 7.

	16
	x
	 
	 
	 
	 
	Rel-8 behaviour:

Data alone sent on PUSCH resources
Panasonic views on Rel-10 behaviour:

Data alone sent on PUSCH resources. 

	17
	x
	 
	 
	 
	x
	Rel-8 behaviour:

Data and SRS are transmitted. Data is rate matched around SRS.
Panasonic views on Rel-10 behaviour:

No change.

	18
	x
	 
	 
	x
	 
	Rel-8 behaviour:

PUSCH resources used. The scheduling request would be sent as a MAC PDU. When Data consists of only CQI, it is considered as a "misconfiguration"
Panasonic views on Rel-10 behaviour:

No change.

	19
	x
	 
	 
	x
	x
	Rel-8 behaviour:

PUSCH resources used. Data transmission is rate-matched around SRS. Scheduling request sent as a MAC PDU.
Panasonic views on Rel-10 behaviour:

No change.

	20
	x
	 
	x
	 
	 
	Rel-8 behaviour:

PUSCH resources used. ACK transmission is punctured into data resources at locations around the DM-RS SC-FDMA symbols.
Panasonic views on Rel-10 behaviour:

When no simultaneous PUCCH+PUSCH, ACK piggyback transmission on PUSCH and reuse rel-8 RM PUSCH UCI block code as agreed.

When simultaneous PUCCH+PUSCH, data on PUSCH and ACK as PUCCH.

	21
	x
	 
	x
	 
	x
	Rel-8 behaviour:

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.
Panasonic views on Rel-10 behaviour:

Same as configuration 20 except for SRS transmission.

	22
	x
	 
	x
	x
	 
	Rel-8 behaviour:

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.
Panasonic views on Rel-10 behaviour:

Same with configuration 20 except SR is sent on MAC PDU.

	23
	x
	 
	x
	x
	x
	Rel-8 behaviour:

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. 
Panasonic views on Rel-10 behaviour:

Same with configuration 22 except for SRS transmission.

	24
	x
	x
	 
	 
	 
	Rel-8 behaviour:

PUSCH resources used. Data is rate matched around CQI. 
Panasonic views on Rel-10 behaviour:
When no simultaneous PUCCH+PUSCH, CQI piggyback transmission on PUSCH. 

When simultaneous PUCCH+PUSCH, data on PUSCH and CQI on PUCCH.

	25
	x
	x
	 
	 
	x
	Rel-8 behaviour:

PUSCH resources used. Data transmission is rate-matched around CQI and SRS.
Panasonic views on Rel-10 behaviour:
When no simultaneous PUCCH+PUSCH, CQI piggyback transmission on PUSCH. 

When simultaneous PUCCH+PUSCH, data on PUSCH and CQI on PUCCH. Drop SRS.

	26
	x
	x
	 
	x
	 
	Rel-8 behaviour:

PUSCH resources used. Data transmission is rate-matched around CQI. Scheduling request sent as a MAC PDU.
Panasonic views on Rel-10 behaviour:

Same with configuration 24. SR is sent on MAC PDU.

	27
	x
	x
	 
	x
	x
	Rel-8 behaviour:

PUSCH resources used. Data transmission is rate-matched around CQI and SRS. Scheduling request sent as a MAC PDU.
Panasonic views on Rel-10 behaviour:

When no simultaneous PUCCH+PUSCH, CQI piggyback transmission on PUSCH. SR is sent on MAC. Rate match around SRS.

When simultaneous PUCCH+PUSCH, data on PUSCH and CQI on PUCCH. Drop SRS. SR is sent on MAC.

	28
	x
	x
	x
	 
	 
	Rel-8 behaviour:

PUSCH resources used. Data transmission is rate-matched around CQI. ACK punctures data transmission at locations around the DM-RS SC-FDMA symbols.
Panasonic views on Rel-10 behaviour:

When no simultaneous PUCCH+PUSCH, piggyback AN+CQI on PUSCH.
When simultaneous PUCCH+PUSCH, piggyback CQI on PUSCH. Data on PUSCH. A/N as same with configuration 4. 

	29
	x
	x
	x
	 
	x
	Rel-8 behaviour:

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.
Panasonic views on Rel-10 behaviour:

When no simultaneous PUCCH+PUSCH, piggyback AN+CQI on PUSCH. Rate match around SRS.

When simultaneous PUCCH+PUSCH, piggyback CQI on PUSCH. Data on PUSCH. A/N as same with configuration 4. 

	30
	x
	x
	x
	x
	 
	Rel-8 behaviour:

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.
Panasonic views on Rel-10 behaviour:

SR is send on MAC PDU. The remain is same with configuration 28.

	31
	x
	x
	x
	x
	x
	Rel-8 behaviour:

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.
Panasonic views on Rel-10 behaviour:

SR is sent on MAC PDU. The remain is same with configuration 29.

	
	
	
	
	
	
	

	
	
	* 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


3. Conclusion

In this contribution, we summarized our views on the UE behaviour under the 31 possible combinations of UL transmissions considering PUSCH, CQI, ACK, SRS, and SR.
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