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7.5.6 Uplink CoMP

7.5.6.1 Uplink reference signals

7.5.6.1.1 DM-RS
Details of RRC signalling / semi-static vs. dynamic signaling

R1-122144
Consideration on uplink DMRS isssues for UL CoMP
ZTE

R1-121954
Remaining details of PUSCH DMRS for UL CoMP
Huawei, HiSilicon

R1-122044
On configuration of UE-specific UL DMRS
CATT

R1-122091
Remaining issues on PUSCH DMRS in CoMP scenario
New Postcom

R1-122195
Discussion on PUSCH DMRS configuration and signalling
Panasonic

R1-122244
Further discussions on enhanced UL DM RS for UL CoMP
Samsung

R1-122300
Enhancement of PUSCH DMRS for uplink CoMP
LG Electronics

R1-122326
UL DM-RS considerations for CoMP
HTC

R1-122382
PUSCH DMRS for UL CoMP
Sharp

R1-122416
On DM RS Enhancements for UL CoMP
Nokia Siemens Networks, Nokia

R1-122451
UL DM-RS enhancements for Rel-11
Pantech

R1-122532
Sequence Configuration for PUSCH DMRS
KDDI 

R1-122537
Details about UL DMRS configuration and signaling
Ericsson, ST-Ericsson

R1-122551
DM-RS for UL CoMP
InterDigital Communications, LLC

R1-122635
Configuration and Signaling for UE-specific PUSCH DM-RS
Intel Corporation

R1-122734
Uplink DMRS Configuration for CoMP
Texas Instruments

R1-122786
DM-RS Enhancements in support of Uplink CoMP
Qualcomm Inc.

R1-122980 
Details about UL DMRS configuration and signaling   Ericsson, ST-Ericsson
R1-122962
WF on PUSCH DMRS parameter details
LG Electronics, CATT, ETRI, Huawei, HiSilicon, Intel, InterDigital, KDDI, Nokia, Nokia Siemens Networks, Pantech, Qualcomm, Samsung 

Agreement: 
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Agreement:

· In the case when a UE is in RRC_connected,  but has to send RACH due to loss of synchronization,  for RACH msg 3 the UE should use Rel-10 mechanism for DMRS generation
R1-122963
WF on PUSCH DMRS enhancement
LG Electronics, Ericsson, ST-Ericsson, ETRI, Intel, InterDigital, Panasonic, Samsung, Sharp
Also supported by Huawei, Hi-Silicon, Nokia, NSN, Pantech, KDDI, NTT DoCoMo, 
R1-122946
Way Forward on PUSCH DMRS Signaling
ZTE, Alcatel-Lucent, Alcatel-Lucent Shanghai Bell, CATR, CHTTL, Potevio, HTC, Qualcomm, Texas Instrument, Motorola Mobility
· Alt 1: In Rel-11, there is only one set of virtual cell parameters (VCID, VCID_CSH) to be semi-statically configured  with UE-specific RRC signaling
Supported by: ZTE, Alcatel-Lucent, Alcatel-Lucent Shanghai Bell, CATR, CHTTL, Potevio, HTC, Qualcomm, Texas Instrument, Motorola Mobility
Objected by: 
· Alt 2: A Rel-11 UE can be RRC configured with two sets of PUSCH DMRS parameters, which are {VCID1, cinit,1CSH} and {VCID2, cinit,2CSH}

· Rel-11 DCI formats 0 and 4 can indicate which set shall be used for generating base sequence and CS hopping for the scheduled PUSCH DMRS, out of the two sets

· For DCI format 4 and DCI format 0 in UE-specific search space, two states are used for dynamic indication.

· FFS if reinterpretation of existing codepoints or additional bits is used to convey these two states

· FFS if the explicit bit is always present or RRC configurable
· FFS if one of the sets can be fixed to R10 parameters
· DMRS base sequence and CS hopping pattern for the PUSCH scheduled by DCI format 0 in the common search space is generated according to PCI.

Supported by:  LG Electronics, Ericsson, ST-Ericsson, ETRI, Intel, InterDigital, Panasonic, Samsung, Sharp
Also supported by Huawei, Hi-Silicon, Nokia, NSN, Pantech, KDDI, NTT DoCoMo, 
Objected by: 
Proposal: Take Alt 2 as the working assumption.  
Supported by:  LG Electronics, Ericsson, ST-Ericsson, ETRI, Intel, InterDigital, Panasonic, Samsung, Sharp
Also supported by Huawei, Hi-Silicon, Nokia, NSN, Pantech, KDDI, NTT DoCoMo, 
Objected by:  ZTE, Qualcomm, Motorola, ALU, ALU-Shanghai Bell, TI, 

Agreement: Take Alt 1 as agreement.  

Supported by: ZTE, Alcatel-Lucent, Alcatel-Lucent Shanghai Bell, CATR, CHTTL, Potevio, HTC, Qualcomm, Texas Instrument, Motorola Mobility
Objected by:  
Other enhancement

R1-122194
Enhancement of PUSCH DMRS orthogonality
Panasonic

Late

R1-122378
Views on UE-Specific DMRS for UL CoMP
NTT DOCOMO

7.5.6.1.2 SRS

R1-121955
Enhancements of SRS for Rel-11
Huawei, HiSilicon

R1-122045
SRS enhancement for CoMP
CATT

R1-122088
SRS enhancement for CoMP scenario   Discussion and Decision
New Postcom

R1-122145
Considerations on the enhancement for SRS
ZTE

R1-122245
SRS Enhancements for CoMP
Samsung

R1-122301
SRS Enhancements for CoMP
LG Electronics

R1-122327
UL SRS enhancement for CoMP
HTC

R1-122383
SRS configuration for UL CoMP
Sharp

R1-122417
On Uplink Sounding Enhancements for CoMP
Nokia Siemens Networks, Nokia

R1-122452
SRS enhancements for CoMP
Pantech

R1-122533
SRS Enhancements for UL CoMP
KDDI 

R1-122552
SRS for UL CoMP
InterDigital Communications, LLC

R1-122636
SRS Enhancements for UL CoMP
Intel Corporation

R1-122727
SRS Enhancements for Release 11
Research In Motion UK Limited

R1-122787
SRS enhancements in support of Uplink CoMP
Qualcomm Inc.

R1-122981
Way Forward on UE-specific Configurations for SRS

KDDI, CATT, Ericsson, HTC, InterDigital, LG Electronics, New Postcom, Nokia, Nokia Siemens Networks, Panasonic, Qualcomm, Research In Motion, Samsung, Sharp, ST-Ericsson, ZTE 

· UE-specific virtual cell ID X can substitute physical cell ID   NcellID  to generate SRS sequence and hopping pattern

· The following is FFS until RAN1#70

· relationship with  the virtual cell ID for PUSCH DMRS, i.e. fssPUSCH for sequence hopping

· relationship with the virtual cell ID for PUCCH, i.e.  fssPUCCH for group hopping

· FFS whether or not cell-specific parameters, e.g. srs-SubframeConfig, can be overwritten

· if overwritten, it can be performed

· by a UE-specific parameter, or
· on an RRC configuration set basis
Observation:
At least in Scenario 4, having UE-specific virtual cell ID X can help increase SRS capacity. 
Proposal:

· Working assumption is that UE-specific virtual cell ID X can substitute physical cell ID   NcellID  to generate SRS sequence and hopping pattern
· FFS if there is there is issue related to rate matching, SRS dropping rule,
Conclusion: 

Continue discussion. 
R1-122982
Way Forward on Frequency hopping for aperiodic SRS

7.5.6.2 SRS power control
R1-122608
Issues with path loss estimation for power control with CoMP reception
Huawei, HiSilicon

R1-122302
Enhancement of SRS power control for CoMP
LG Electronics

R1-122553
SRS power control for UL CoMP
InterDigital Communications, LLC
R1-122090
Remaining issues on SRS power control in CoMP scenario
New Postcom

R1-122246
SRS Transmission Power Control for CoMP
Samsung

R1-122384
SRS power control for UL CoMP
Sharp

R1-122453
Enhancement on SRS power control
Pantech

R1-122538
Details about SRS configuration and power control
Ericsson, ST-Ericsson

R1-122612
SRS power control for CoMP
ASUSTeK

R1-122728
Views on SRS power control enhancements
Research In Motion UK Limited

R1-122665
SRS Power Offset Determination for DL CoMP
Motorola Mobility

R1-122788
SRS power control
Qualcomm Inc.
R1-122046
SRS power control for DL and UL CoMP
CATT

R1-122120
SRS power control for UL COMP
ZTE

R1-122196
SRS power control enhancement in Rel.11
Panasonic
R1-122379
Enhancement on SRS Power Control
NTT DOCOMO
R1-122712
Discussion on SRS Power Control Enhancement
CMCC

R1-122735
Further Discussion on SRS power control for CoMP
Texas Instruments

R1-122328
SRS power control enhancement for UL CoMP
HTC

R1-122525
TPC enhancements for SRS power control for CoMP
Huawei, HiSilicon

R1-122985    
Way Forward on SRS Power Control
Huawei, Ericsson, HiSilicon, ST-Ericsson

· Rel-11 UE supports one periodic SRS PC process and one aperiodic SRS PC process both tied to the PUSCH PC 

· FFS whether range of power offset values P_SRS_offset(m), m=0,1 is extended

· Rel-11 also supports one aperiodic SRS PC process with separate UE-specific setting for the following parameter:

· TPC command h(i)

· UE specific power offset P_SRS_offset(2) with increased range compared to Rel-8

· The following aspects are FFS:

· Association between aperiodic SRS configurations and {h(i), P_SRS_offset(2)}

· Procedure for signaling h(i)

· Range for P_SRS_offset(m) 

R1-122978
WF on SRS power control enhancement
CATT, Alcatel-Lucent, Alcatel-Lucent Shanghai-Bell, CATR, CHTTL, CMCC, Motorola Mobility, Nokia, Nokia Siemens Networks, NTT DoCoMo, Panasonic, Qualcomm, ZTE 

· Rel-11 UE supports all SRS PC processes tied to PUSCH PC process

· Multiple processes are supported via semi-static P_SRS_offset(m), 

· Support increased range of the power offset value for m=0,1,  one of the offset is applied to periodic SRS, and the other offset is applied to aperiodic SRS
· FFS:  m belongs to the set {0,1,...,N-1}, and N-1 offsets(N>2) are supported for aperiodic SRS PC, e.g. each offset is linked to one A-SRS parameter set 
· UE is expected to switch dynamically between different P_SRS_offest(m)s, according to some eNB signaling 

R1-122964
Way forward on SRS power control
LG Electronics, Fujitsu, InterDigital, New Postcom, Pantech, Research In Motion, Samsung, Sharp
Also supported by Huawei, Hi-Silicon, Ericsson, ST-Ericsson
· Rel-11 UE supports an aperiodic SRS PC process tied to a PUSCH PC process.

· Rel-11 also supports one aperiodic SRS PC process with separate UE-specific setting for the following parameters:

· Open-loop parameters (reference transmit power and pathloss compensation factor a) 

· Reference of pathloss 

· CSI-RS based pathloss estimation is supported.

· TPC command f(i)
· Semi-static power offset
R1-122970
Way Forward on Power Control
Huawei, Ericsson, ETRI, HiSilicon, Hitachi, HTC, Intel Corporation, InterDigital, ITRI, KDDI, KT, LG Electronics, LG-Ericsson, Mediatek, New Postcom, Pantech, Research In Motion, Samsung, Sharp, ST-Ericsson

· PUCCH power control enhancement is worth further study

· PUSCH power control discussion should be re-opened

· Focus further discussions on open-loop power control enhancements (for PUCCH/PUSCH/SRS)
· CRS-based and CSI-RS-based path loss estimation enhancements are baseline (considering the working assumption on use of CSI-RS for CoMP set management)

· RRC configured adjustment is not precluded

Proposal: Use CSI-RS based path loss estimation for open loop power control.

Support: Huawei, Ericsson, ETRI, HiSilicon, Hitachi, HTC, Intel Corporation, InterDigital, ITRI, KDDI, KT, LG Electronics, LG-Ericsson, Mediatek, New Postcom, Pantech, Research In Motion, Samsung, Sharp, ST-Ericsson

Object: Qualcomm, CATT, NTT DoCoMo, ALU, ALU-Shanghai Bell, Motorola, Nokia, NSN, ZTE

Proposal 1: Use CSI-RS based path loss estimation for open loop power control for SRS
Support: Huawei, Ericsson, ETRI, HiSilicon, Hitachi, HTC, Intel Corporation, InterDigital, ITRI,  KT, LG Electronics, LG-Ericsson, Mediatek, New Postcom, Pantech, Research In Motion, Samsung, Sharp, ST-Ericsson
Object: CATT, NTT DoCoMo, CMCC, Motorola, ZTE, Qualcomm, Nokia, NSN, CATR, ALU, ALU-Shanghai Bell
Proposal 2: Rel-11 UE supports all SRS PC processes tied to PUSCH PC process

· Multiple processes are supported via semi-static P_SRS_offset(m), 

· Support increased range of the power offset value for m=0,1,  one of the offset is applied to periodic SRS, and the other offset is applied to aperiodic SRS

· FFS:  m belongs to the set {0,1,...,N-1}, and N-1 offsets(N>2) are supported for aperiodic SRS PC, e.g. each offset is linked to one A-SRS parameter set 
· UE is expected to switch dynamically between different P_SRS_offest(m)s, according to some eNB signaling 

Proposal 3: 

· Rel-11 UE supports one periodic SRS PC process and one aperiodic SRS PC process both tied to the PUSCH PC 

· FFS whether range of power offset values P_SRS_offset(m), m=0,1 is extended
· TPC command h(i)
· Rel-11 also supports one aperiodic SRS PC process with separate UE-specific setting for the following parameter:

· FFS if UE specific power offset P_SRS_offset(2) with increased range compared to Rel-8
· UE is expected to switch dynamically between different P_SRS_offest(m)s intended for aperiodic SRSs, according to some eNB signaling 
· The following aspects are FFS:

· Association between aperiodic SRS configurations and {h(i), P_SRS_offset(2)}

· Procedure for signaling h(i)

· Range for P_SRS_offset(m) 
Conclusion: 
Continue discussion. 
7.5.6.3 Uplink control signalling
PUCCH resource allocation, scrambling, hopping, etc.

Note that CSI feedback modes are handled under AI 7.5.1.4.
Configuration of X and PUCCH resources
R1-121956
PUCCH Transmission Enhancement
Huawei, HiSilicon

R1-122047
On PUCCH enhancement
CATT

R1-122089
Uplink control signaling in CoMP scenario  Discussion and Decision
New Postcom

R1-122146
Consideration for PUCCH enhancement 
ZTE

R1-122197
PUCCH enhancement for UL CoMP
Panasonic
R1-122247
PUCCH resource allocation for UL CoMP
Samsung

R1-122418
UL CoMP enhancement for PUCCH
Nokia Siemens Networks, Nokia

R1-122539
Enhancements for UL control signaling
Ericsson, ST-Ericsson

R1-122554
PUCCH enhancements for UL CoMP
InterDigital Communications, LLC
R1-122082
Consideration on PUCCH transmission enhancement 
Fujitsu

R1-122385
PUCCH configuration for UL CoMP
Sharp

R1-122454
Enhancement for PUCCH in Rel-11
Pantech

R1-122488
Some Remaining Aspects of PUCCH Enhancement for UL CoMP
Alcatel-Lucent Shanghai Bell, Alcatel-Lucent

R1-122534
Enhancements on PUCCH for CoMP
KDDI 

R1-122666
Uplink Control Signaling for UL CoMP
Motorola Mobility

R1-122736
Further consideration on uplink control for CoMP
Texas Instruments

R1-122789
Uplink control signaling for CoMP
Qualcomm Inc.

R1-122303
PUCCH enhancement for uplink CoMP
LG Electronics
R1-122983
Way Forward on PUCCH sequence and resource
Panasonic, ETRI, Huawei, HiSilicon, Intel, InterDigital, KDDI, Motorola Mobility, Pantech, Qualcomm 

· Introduce UE-specific virtual cell ID for generation of PUCCH base sequence and cyclic shift hopping pattern

· Virtual cell ID is independent from parameters of UE-specific PUSCH DMRS configuration

· Virtual cell ID is common for all the PUCCH formats

· Introduce UE-specific parameter NPUCCH_UE(1) used for dynamically scheduled PUCCH format 1a/1b 

· NPUCCH_UE(1) indicates the starting location of dynamic A/N and is substitute the cell-specific parameter NPUCCH(1)
Conclusion:

· Confirm the working assumption that in addition to the existing mechanism, a UE can support the generation of a PUCCH base sequence and a cyclic shift hopping by replacing the physical cell ID NIDcell with a UE-specifically configured parameter X. 

· Email discussion until June 15 on other details of PUCCH sequence and resource. (Yousuke, KDDI)
Others

R1-122489
Multiple CSI Reports on PUCCH for DL CoMP
Alcatel-Lucent Shanghai Bell, Alcatel-Lucent

R1-122491
UCI multiplexing on PUSCH for DL CoMP
Alcatel-Lucent Shanghai Bell, Alcatel-Lucent

Late:

R1-122490
Simultaneous Transmission Situations of Multiple UCI Reports on PUCCH
Alcatel-Lucent Shanghai Bell, Alcatel-Lucent

7.5.6.4 Uplink timing 

R1-121957
Uplink timing advance for CoMP
Huawei, HiSilicon

R1-122087
Uplink timing in CoMP scenario  Discussion and Decision
New Postcom

R1-122147
Uplink timing for CoMP
ZTE

R1-122492
Remaining issues of uplink timing for CoMP
Alcatel-Lucent, Alcatel-Lucent Shanghai Bell

R1-122667
DL Timing Reference for UL CoMP
Motorola Mobility

R1-122737
On the Need for Timing Advance Specification Changes for UL CoMP
Texas Instruments

R1-122790
Uplink timing advance
Qualcomm Inc.

R1-122248
Remaining issues on CoMP timing
Samsung

Updated in R1-122965
Observation:

· The main discussion is about the choice of DL demod timing, in case Pico channels get to the UE earlier than the serving Macro channels

· Some companies think UE implementation can use autonomous adjustment for this issue

· It is also mentioned that one candidate method discussed in Quasi-colocation session (have Pico delay transmission to match the propagation delay between Macro-pico)

R1-123011
Way Forward on timing for UL CoMP
ZTE, CATT, Qualcomm, Texas Instruments 

· Rel-11 timing advance for UL CoMP shall reuse Rel-10 timing advance mechanism, including 

· Reference point  for UE timing adjustment is the cell from which UE derived PCI   
· UE autonomous timing adjustment
Conclusion:

Take the proposal in R1-123011 as working assumption. 

· Could be revisited if issues are identified after the conclusion of DL COMP. 
· It will be good the DL demod timing issue raised here could be taken into account in the Quasi-colocation discussion. 

7.5.6.5 Other

R1-122386
TPC enhancements of PUCCH for UL-CoMP
Sharp

R1-122637
UL CoMP Control and Signaling Principles
Intel Corporation
