3GPP TSG-RAN WG1 #64

R1-110791
Taipei
February 21-25, 2011

Agenda Item:
6.2.1
Source: 
Alcatel-Lucent, Alcatel-Lucent Shanghai Bell
Title:
Simultaneous Uplink Transmissions and Uplink Transmission Combinations with Carrier Aggregation
Document for:
Discussion / Decision
1 Introduction 
Initial discussion on UL channel combinations for Rel-10 took place in RAN1#63. Some decisions on simultaneous uplink transmissions were made in RAN1#63bis. In this contribution, we present our views on the uplink transmission combinations with carrier aggregation. 

2 UL transmission combinations in Rel-10
Table 1 shows the possible UL transmission combinations for single UL CC in Rel-10. Simultaneous PUCCH and PUSCH transmission is also considered when applicable.
Table 1: UL transmission combinations in Rel-10 (Single UL CC)
	Conf #
	Data*
	CSI
	ACK
	SR
	SRS
	Comments

	1
	 
	 
	 
	 
	x
	Rel-8 behaviour:
SRS alone sent on SC-FDMA symbol for SRS transmission (L3 configured)
Rel-10 behaviour (ALU/ASB view):
No change for periodic SRS transmission only. When there is collision between periodic SRS and aperiodic SRS, aperiodic SRS is prioritized.

	2
	 
	 
	 
	x
	 
	Rel-8 behaviour:
SR alone sent on PUCCH resources for SR (L3 configured)
Rel-10 behaviour (ALU/ASB view):
No change. It is sent via PCC.

	3
	 
	 
	 
	x
	x
	Rel-8 behaviour:
Considered as a "misconfiguration", hence SRS is dropped. 
Rel-10 behaviour (ALU/ASB view):
No change

	4
	 
	 
	x
	 
	 
	Rel-8 behaviour:
ACK alone sent on PUCCH resources for ACK (linked to first CCE used for DL assignment)
Rel-10 behaviour (ALU/ASB view):
PUCCH format 1b with channel selection or 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
Rel-10 behaviour (ALU/ASB view):
Same behaviour; Shortened format for PUCCH Format 1b and PUCCH Format 3

	6
	 
	 
	x
	x
	 
	Rel-8 behaviour:
Both transmitted using PUCCH resources for SR modulated by ACK 2bits (QPSK).
Rel-10 behaviour (ALU/ASB view):
Both transmitted.

For PUCCH Format 1b with channel selection, a part of ACK/NACK information may be dropped or bundled.
For PUCCH Format 3, joint coding of SR and ACK/NACK.

	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.
Rel-10 behaviour (ALU/ASB view):
Same behaviour.

	8
	 
	x
	 
	 
	 
	Rel-8 behaviour:
CSI alone sent on PUCCH resources for CSI (L3 configured)
Rel-10 behaviour (ALU/ASB view):
Same behaviour. 

	9
	 
	x
	 
	 
	x
	Rel-8 behaviour:
Considered as a "misconfiguration", hence SRS is dropped. 
Rel-10 behaviour (ALU/ASB view):
Same behaviour for both periodic and aperiodic SRS

	10
	 
	x
	 
	x
	 
	Rel-8 behaviour:
Considered as a "misconfiguration", hence CSI is dropped. 
Rel-10 behaviour (ALU/ASB view):
Same behaviour

	11
	 
	x
	 
	x
	x
	Rel-8 behaviour:
Shortened SR is transmitted together with SRS. CSI is dropped.
Rel-10 behaviour (ALU/ASB view):
Same behaviour

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

1) Drop the CSI and transmit only the ACK

2) Transmit the CSI and the ACK jointly as follows

· Normal CP: ACK modulates the DM-RS of PUCCH for CSI transmission. CSI is transmitted normally on the data portion of its PUCCH resources.
· Extended CP: ACK and CSI are jointly coded and transmitted over PUCCH resources for CSI. 
Rel-10 behaviour (ALU/ASB view):
Same as Rel-8 Option 1: Drop the CSI and transmit only the ACK

	13
	 
	x
	x
	 
	x
	Rel-8 behaviour:
In case simultaneousAckNackAndCSI = FALSE and  ackNackSRS-Simultaneous Transmission = TRUE, transmit shortened PUCCH format 1a/1b in the A/N resources and transmit SRS and drop CSI.
In case simultaneousAckNackAndCSI = TRUE and  ackNackSRS-Simultaneous Transmission = TRUE, transmit ACK/NAK (in the A/N resources) and CSI, and drop SRS;
Rel-10 behaviour (ALU/ASB view):
Same behaviour.

	14
	 
	x
	x
	x
	 
	Rel-8 behaviour:
Based on configuration 10, CSI transmission is dropped, and ACK and SR are transmitted according to configuration 6. 
Rel-10 behaviour (ALU/ASB view):
Same behaviour.

	15
	 
	x
	x
	x
	x
	Rel-8 behaviour:
In case simultaneousAckNackAndCSI = FALSE and  ackNackSRS-Simultaneous Transmission = TRUE, transmit shortened PUCCH format 1a/1b in the SR resources and transmit SRS and drop CSI.
In case simultaneousAckNackAndCSI = TRUE and  ackNackSRS-Simultaneous Transmission = TRUE, transmit ACK/NAK (in the SR resources) and CSI, and drop SRS;
Rel-10 behaviour (ALU/ASB view):
Same behaviour

	16
	x
	 
	 
	 
	 
	Rel-8 behaviour:

Data alone sent on PUSCH resources
Rel-10 behaviour (ALU/ASB view):

Data alone sent on PUSCH resources on one or two clusters

	17
	x
	 
	 
	 
	x
	Rel-8 behaviour:

PUSCH resources used. Data is rate matched around cell-specific SRS.
Rel-10 behaviour (ALU/ASB view):

Same behaviour

	18
	x
	 
	 
	x
	 
	Rel-8 behaviour:

PUSCH resources used. Not explicitly decided in RAN1 but RAN2 decided that the scheduling request would be sent as a MAC PDU. When Data consists of only CSI, it is considered as a "misconfiguration", hence drop CSI; SR is transmitted according to configuration 2
Rel-10 behaviour (ALU/ASB view):

If simultaneous PUCCH+PUSCH is not configured, same behaviour as Rel-8

If simultaneous PUCCH+PUSCH is configured, same behaviour as Rel-8

	19
	x
	 
	 
	x
	x
	Rel-8 behaviour:

PUSCH resources used. According to configuration 17, data transmission is rate-matched around SRS. Scheduling request sent as a MAC PDU. When Data consists of only CSI, it is considered as a "misconfiguration", hence drop CSI and SRS; SR is transmitted according to configuration 2
Rel-10 behaviour (ALU/ASB view):

If simultaneous PUCCH+PUSCH is not configured, same behaviour as Rel-8
If simultaneous PUCCH+PUSCH is configured, same behaviour as Rel-8

	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.
Rel-10 behaviour (ALU/ASB view):

If simultaneous PUCCH+PUSCH is not configured, same behaviour as Rel-8.
If simultaneous PUCCH+PUSCH is configured, A/N sent on 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.
Rel-10 behaviour (ALU/ASB view):

Based on configuration 20:

If simultaneous PUCCH+PUSCH is not configured, same behaviour as Rel-8.

If simultaneous PUCCH+PUSCH is configured, A/N sent on PUCCH, and data is rate-matched around SRS.

	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. When Data consists of only CSI, it is considered as a "misconfiguration", hence Drop CSI; SR is transmitted according to configuration 6
Rel-10 behaviour (ALU/ASB view):

 If simultaneous PUCCH+PUSCH is not configured, ACK punctured into data resources, SR on MAC PDU.
If simultaneous PUCCH+PUSCH is configured, A/N sent on PUCCH, and SR is 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. When Data consists of only CSI, it is considered as a "misconfiguration", hence Drop CSI and SRS; SR is transmitted according to configuration 6
Rel-10 behaviour (ALU/ASB view):

Follows configuration 22 with the addition that data is rate-matched around SRS transmission.

	24
	x
	x
	 
	 
	 
	Rel-8 behaviour:

PUSCH resources used. Data is rate matched around CSI. 
Rel-10 behaviour (ALU/ASB view):

If simultaneous PUCCH+PUSCH is not configured, same behaviour as Rel-8.

If simultaneous PUCCH+PUSCH is configured, CSI for single DL CC on PUCCH.


	25
	x
	x
	 
	 
	x
	Rel-8 behaviour:

PUSCH resources used. Data transmission is rate-matched around CSI and SRS.
Rel-10 behaviour (ALU/ASB view):

If simultaneous PUCCH+PUSCH is not configured, same behaviour as Rel-8.

If simultaneous PUCCH+PUSCH is configured, CSI for single DL CC on PUCCH, drop SRS. 

	26
	x
	x
	 
	x
	 
	Rel-8 behaviour:

PUSCH resources used. Data transmission is rate-matched around CSI. Scheduling request sent as a MAC PDU.
Rel-10 behaviour (ALU/ASB view):

If simultaneous PUCCH+PUSCH is not configured, same behaviour as Rel-8.

If simultaneous PUCCH+PUSCH is configured, CSI on PUCCH and SR on MAC PDU.

	27
	x
	x
	 
	x
	x
	Rel-8 behaviour:

PUSCH resources used. Data transmission is rate-matched around CSI and SRS. Scheduling request sent as a MAC PDU.
Rel-10 behaviour (ALU/ASB view):

If simultaneous PUCCH+PUSCH is not configured, same behaviour as Rel-8.

If simultaneous PUCCH+PUSCH is configured, CSI on PUCCH, SR on MAC PDU, and SRS is dropped.

	28
	x
	x
	x
	 
	 
	Rel-8 behaviour:

PUSCH resources used. Data transmission is rate-matched around CSI. ACK punctures data transmission at locations around the DM-RS SC-FDMA symbols.
Rel-10 behaviour (ALU/ASB view):

If simultaneous PUCCH+PUSCH is not configured, same behaviour as Rel-8.

If simultaneous PUCCH+PUSCH is configured, ACK/NAK on PUCCH and data is rate matched around CSI.

	29
	x
	x
	x
	 
	x
	Rel-8 behaviour:

PUSCH resources used. Data transmission is rate-matched around CSI and SRS. ACK punctures data transmission at locations around the DM-RS SC-FDMA symbols.
Rel-10 behaviour (ALU/ASB view):

If simultaneous PUCCH+PUSCH is not configured, same behaviour as Rel-8.

If simultaneous PUCCH+PUSCH is configured, ACK/NAK on PUCCH and data is rate matched around CSI. If simultaneous ACK + SRS is supported, shortened PUCCH format is used and PUSCH is rate-matched around SRS and CSI; otherwise, SRS is dropped.

	30
	x
	x
	x
	x
	 
	Rel-8 behaviour:

PUSCH resources used. Data transmission is rate-matched around CSI. ACK punctures data transmission at locations around the DM-RS SC-FDMA symbols. Scheduling request sent as a MAC PDU.
Rel-10 behaviour (ALU/ASB view):

If simultaneous PUCCH+PUSCH is not configured, same behaviour as Rel-8.

If simultaneous PUCCH+PUSCH is configured, ACK/NAK on PUCCH, SR on MAC PDU, and data is rate matched around CSI.

	31
	x
	x
	x
	x
	x
	Rel-8 behaviour:

PUSCH resources used. Data transmission is rate-matched around CSI and SRS. ACK punctures data transmission at locations around the DM-RS SC-FDMA symbols. Scheduling request sent as a MAC PDU.
Rel-10 behaviour (ALU/ASB view):

If simultaneous PUCCH+PUSCH is not configured, same behaviour as Rel-8.

If simultaneous PUCCH+PUSCH is configured, ACK/NAK on PUCCH, SR on MAC PDU, and data is rate matched around CSI. If simultaneous ACK + SRS is supported, shortened PUCCH format is used and PUSCH is rate-matched around SRS and CSI; otherwise, SRS is dropped.

	32
	P-SRS + A-SRS
	Rel-10 configuration 

A-SRS is prioritized

	
	
	
	
	
	
	

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

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