Page 1

3GPP TSG RAN WG1 #64













R1-111219
February 21-25, 2011    

Taipei, Taiwan
Agenda item:
6.2.1
Source: 
Adhoc chair - Qualcomm
Title: 
Combinations of Uplink Channels and Signals
Document for:
Approval
1
Introduction
This contribution presents the outcome of the ad-hoc session held during RAN1#64 and over email on Combination of UL signals in Rel-10. 
Section 2 presents all the signal combinations with the proposed UE behavior:

· The UE behavior has been discussed and agreed for non-CA case 
· The UE behavior needs to be confirmed for CA case
2
UL Signal Combinations for Rel-10
	Config #
	Data*
	CQI
	ACK
	SR
	SRS***
	Non-CA
	CA

	
	
	
	
	
	
	Proposal
	Proposal

	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
	Agree to the following: 
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)

with a note that RAN4 input is needed on inter-CC SRS handling

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

	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 
	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 

	4
	 
	 
	x
	 
	 
	ACK alone sent on PUCCH resources for ACK
	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)

	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
	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

	6
	 
	 
	x
	x
	 
	Both transmitted using PUCCH resources for SR modulated by ACK 1-2bits (B/QPSK) when PUCCH format 1a/1b transmission (with possible channel selection) is used for ACK transmission.

If PUCCH format 3 for non-CA TDD is used: 
SR multiplexed with multi-bit ACK in PUCCH format 3.
	Agree to 
1) If format 1a/1b is used for ACK, same as non-CA
2) 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 with channel selection, in case of simultaneous HARQ-ACK and SR transmission, Rel-8 scheme (i.e. number of bundled ACKs on the SR resource) is reused over 2 CCs
3) If format 3 is used for ACK, ACK and SR are jointly coded and transmited via PUCCH format 3



	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 format, and SRS is transmitted normally as in configuration 1.

If PUCCH format 3 for non-CA TDD is used: 
SR multiplexed with multi-bit ACK. ACK and SRS transmitted per config 5.
	Agreed with the format 3 clarification:
Same as non-CA, i.e., Based on configuration 3, SRS transmission is dropped unless shortened PUCCH format 1/1a/1b/3 is used. 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).
	If there is no collision between different CCs, same as non-CA

Otherwise, regardless of whether parallel PUCCH + PUSCH is configured or not: 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

	9
	 
	x
	 
	 
	x
	For periodic SRS, considered a "misconfiguration", hence SRS is dropped (Rel-8 rule) and transmit CQI according to configuration #8. 
Foraperiodic SRS, drop periodic CQI and  transmit aperiodic SRS according to configuration #1. 
	Same as non-CA

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

	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. 
	Same as non-CA

	12
	 
	x
	x
	 
	 
	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. 

with the following possible exception:

If PUCCH format 3 for non-CA TDD is used: 
For that case, drop CQI and transmit ACK on PUCCH format 3.
	If PUCCH format 1a/1b is used for ACK, same as non-CA. 

If PUCCH format 1a/1b + channel selection or format 3 is used for ACK, eNB chooses one of the following 2 options:
1) if simultaneousAckNackAndCQI is false, drop the CSI and transmit only the ACK
2) if simultaneousAckNackAndCQI is true, if the UE receives PDSCH on the PCell only, Rel-8 behaviour applies; otherwise, if periodic CSI and CA ACK/NACK transmission, drop the CSI and transmit only the ACK

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	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.
	If the UE receives PDSCH on the Pcell only, same as non-CA; otherwise, CQI is dropped, while ACK and SRS are transmitted according to configuration #5.

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

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

	 
	 
	 
	 
	 
	 
	 
	 

	16
	x
	 
	 
	 
	 
	1) if the subframe is not cell-specific SRS subframe, PUSCH is transmitted normally (no RM) 
2) else if aperiodic SRS is configured, RM around SRS symbol, in UE-specific aperiodic SRS subframes
3) for all other cases, RM depends on the assignment size of PUSCH and the cell-specific SRS bandwidth in a cell-specific SRS subframe
	Same as non-CA

	17
	x
	 
	 
	 
	x
	PUSCH resources used. Data is rate matched (RM) around SRS.
	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

	18
	x
	 
	 
	x
	 
	PUSCH resources used. SR is not transmitted and BSR may be generated by higher layers instead (this is true for both PUCCH+PUSCH and for no PUCCH+PUSCH). 

If no simultaneous PUCCH+PUSCH: when Data consists of only CQI, it is considered as a "misconfiguration", hence drop aperiodic CQI; SR is transmitted according to configuration 2. 

If simultaneous PUCCH+PUSCH: 
SR on PUCCH and CQI-only on PUSCH.
	Same as non-CA

	19
	x
	 
	 
	x
	x
	UL transmission is according to configuration 17 (data+SRS), with SR not transmitted and possible BSR as MAC PDU per higher layers (per MAC spec). 

If no simultaneous PUCCH+PUSCH: when Data consists of only CQI, it is considered as a "misconfiguration", hence drop aperiodic CQI; in this case SRS and SR are transmitted according to configuration 3

If simultaneous PUCCH+PUSCH: SR 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 as needed around SRS per configuration 17.
	Same as non-CA

	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
	Same as non-CA with PUCCH on PCC.

	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 and PUSCH is rate-matched as needed around SRS per configuration 17.
	Same as non-CA with PUCCH on PCC.

	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. SR is not transmitted and BSR may transmitted as a MAC PDU per higher layers.
2) Otherwise (parallel PUCCH + PUSCH), ACK on PUCCH, data on PUSCH, SR is not transmitted and BSR may be transmitted as a MAC PDU per higher layers. 

If no simultaneous PUCCH+PUSCH: 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.
If simultaneous PUCCH+PUSCH: ACK and SR on PUCCH as per configuration 6, and CQI on PUSCH
	Same as non-CA with PUCCH on PCC.

	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. SR is not transmitted and BSR may transmitted as a MAC PDU per higher layers. Data transmission rate-matched around SRS per config 17. 
2) otherwise (parallel PUCCH + PUSCH), ACK on PUCCH, data on PUSCH, SR is not transmitted and BSR may transmitted as a MAC PDU per higher layers. If simultaneous ACK + SRS is supported, shortened PUCCH format is used as in configuration 4 and PUSCH is rate-matched around SRS per configuration 17; otherwise, SRS is dropped.

If no simultaneous PUCCH+PSUCH, when Data consists of only CQI, it is considered as a "misconfiguration", hence Drop aperiodic CQI. ACK, SR and SRS are transmitted according to configuration 7.

If simultaneous PUCCH+PUSCH, ACK and SR on PUCCH per configuration 6 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 as needed around SRS per configuration 17.
	Same as non-CA

	24
	x
	x
	 
	 
	 
	1) if no parallel PUCCH + PUSCH, PUSCH resources used. CQI multiplexed with data, and data tranmitted according to config 16. 
2) otherwise (parallel PUCCH + PUSCH), CQI on PUCCH (per config 8) and data on PUSCH (per config 16)

When aperiodic CQI transmitted in this subframe, periodic CQI is dropped. 
	Same as non-CA (see also config 8)

	25
	x
	x
	 
	 
	x
	1) if no parallel PUCCH + PUSCH, PUSCH resources used. CQI multiplexed with data. Data rate-matched around SRS (per configuration 17). 
2) if parallel PUCCH + PUSCH,  periodic SRS is dropped (CQI + SRS considered "misconfiguration"), CQI on PUCCH per config 8, and data on PUSCH per configuration 16.
3) else if parallel PUCCH + PUSCH,  periodic CQI is dropped, aperiodic SRS and data per configuration 17.

When data consists of only CQI, periodic CQI is dropped, data and SRS are transmitted according to configuration  17.
	Same as non-CA

	26
	x
	x
	 
	x
	 
	1) if no parallel PUCCH + PUSCH, PUSCH resources used. Data transmission is rate-matched around CQI. SR is not transmitted and BSR may transmitted as a MAC PDU per higher layers.
2) otherwise (parallel PUCCH + PUSCH), CQI on PUCCH and data on PUSCH with SR not transmitted and BSR possibly transmitted as a MAC PDU per higher layers.

When data consists of only CQI, periodic CQI is dropped, data and SR are transmitted according to configuration 18.
	Same as non-CA

	27
	x
	x
	 
	x
	x
	1) if no parallel PUCCH + PUSCH, PUSCH resources used. data transmission is rate-matched around CQI and SRS. SR is not transmitted and BSR may transmitted as a MAC PDU per higher layers.
2) otherwise (parallel PUCCH + PUSCH), SR is not transmitted and BSR may transmitted as a MAC PDU per higher layers, Data+CQI+SR is transmitted according to config 25.

When data consists of only CQI, periodic CQI is dropped, data, SRS and SR are transmitted according to configuration 19.
	Same as non-CA

	28
	x
	x
	x
	 
	 
	1) if no parallel PUCCH + PUSCH, PUSCH resources used. CQI is multiplexed with data. ACK punctures data transmission at locations around the DM-RS SC-FDMA symbols.
2) otherwise if parallel PUCCH + PUSCH, ACK is transmitted on PUCCH per configuration 8, CQI is multiplexed with data per configuration 24.

When data consists of only CQI, periodic CQI is dropped, data and ACK are transmitted according to configuration 20.
	Same as non-CA

	29
	x
	x
	x
	 
	x
	1) if no parallel PUCCH + PUSCH, PUSCH resources used. CQI and Data are multiplexed in PUSCH. ACK punctures data transmission at locations around the DM-RS SC-FDMA symbols. Data rate-matched around SRS per config 17.
2) Otherwise (parallel PUCCH + PUSCH), CQI multiplexed with Data. Data+ACK+SRS per configuration 21.

When data consists of only CQI, periodic CQI is dropped, data, SRS and ACK are transmitted according to configuration 21.
	Same as non-CA

	30
	x
	x
	x
	x
	 
	1) if no parallet PUCCH + PUSCH, PUSCH resources used. CQI is multiplexed with data. ACK punctures data transmission at locations around the DM-RS SC-FDMA symbols. SR is not transmitted and BSR may transmitted as a MAC PDU per higher layers.
2) otherwise (parallel PUCCH + PUSCH), CQI multiplexed with Data. Data+ACK+SR per config 22.

When data consists of only CQI, periodic CQI is dropped, data, SR and ACK are transmitted according to configuration 22.
	Same as non-CA

	31
	x
	x
	x
	x
	x
	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. SR is not transmitted and BSR may transmitted as a MAC PDU per higher layers.
2) Otherwise (parallel PUCCH + PUSCH), CQI multiplexed with data. Data+ACK+SR+SRS per config 23. 

When data consists of only CQI, periodic CQI is dropped, data, SR, SRS, and ACK are transmitted according to configuration 23. 
	Same as non-CA


	(*) The "CQI" entry in this table refers to "periodic CQI". Aperiodic CQI would be counted as "data" signal in the spreadsheet. When CQI in transmitted on PUSCH in absence of Data, this CQI is also assumed to be data in table above. When aperiodic CQI transmitted in a given subframe, periodic CQI in same subframe would be dropped.

	(**) 'x' in SR column points to explicit positive SR transmissions. In case the transmission of HARQ-ACK feedback using PUCCH format 3 coincides with a sub-frame configured to the UE by higher layers for transmission of scheduling request, the scheduling request is appended at the end of the sequence of concatenated HARQ-ACK information bits, regardless of whether the SR is transmitted or not.

	(***) SRS in this table refers to both the periodic and the aperiodic SRS. For SRS transmission in CA case, SRS is dropped if non-shortened PUSCH/PUCCH on any CC. The rules provided in this table go beyond (complement) this general rule.


Further, note the following:

1) The qualifier “misconfiguration” in the table above does not imply a configuration or RRC combination that is not supported. Instead, this is a term that we loosely use to designate a collision of signals that could have been avoided by the network by proper configuration (for the purpose of minimizing the “dropping” of information). 

2) Transmission of BSR is described in MAC specifications. For the table above we assume that the UE intention of a positive SR overlapping with a PUSCH transmission results in dropping the SR resources and transmitting the BSR on PUSCH. 
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