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7.5.6 Uplink CoMP

7.5.6.1 Uplink reference signals

7.5.6.1.1 DM-RS
Report of email discussion [68-08] to be provided by Stefano Sorrentino (Ericsson).
R1-121027
Summary of email discussion: [68-08] Details of RRC configuration for UL DMRS sequence and CS hopping
Ericsson, ST-Ericsson

Alt 1: 

· A RRC configuration includes the following RRC defined UE specific parameters, {NIDBSI, SSBSI, cinitCSH}.

· NIDBSI (0 to 503) and DSSBSI  substitute NIDCELL and DSS in the group number (u) and sequence index (v) generation formulas (including SH and SGH initialization)

· cinitCSH  substitutes cinit in the CSH initialization (nPN(nS))
Support: Ericsson, ST-Ericsson, Intel, Samsung, Fujitsu, Huawei, Hi-Silicon, Pantech, IDCC, ETRI, Sharp, HTC, New Postcom, Nokia, NSN,
Object:  CATT, Qualcomm, LGE, ALU, ASB, ZTE
Alt 2: 

· A UE is configured with a virtual cell ID, which is used to derive base sequence as well as CS hopping.

Support: LGE, CATT, Qualcomm, ZTE, ALU, ASB, NTT DoCoMo,
Object:  Huawei, Hisilicon, Ericsson, ST-Ericsson, Intel, New Postcom, Sharp, Samsung, 
Alt 3: 
A RRC configuration includes the following RRC defined UE specific parameters, {VCID, cinitCSH}.
· VCID is used to derive base sequence
· cinitCSH  substitutes cinit in the CSH initialization (nPN(nS))
Conclusion:
Working assumption is Alt 3. Could be revisited after checking if Alt 3 supports the four cases in the table, the range of the cinitCSH that needs to be signaled, and other relevant aspects. 
	Config.:
	Supported by Alt.2?
(Alt.1 supports all configurations)
	(BSIUEA,CSHUEA), (BSIUEB,CSHUEB)
	Supported orthogonality:
	Supported interference randomization:
	Area splitting gain?

	1a
	Yes
	(A,A),(A,A)
	CS (same BW)
	SGH
	No

	1b
	Yes
	(A,A),(A,A)
	OCC (any BW)
	No
	No

	2
	No
	(A,A),(B,A)
	OCC (any BW)
	Different BSI
	Yes

	3
	No
	(A,A),(A,B)
	CS (same BW)
	Different CSH
	Yes


Table 1: Summary of DMRS configurations.

R1- 121865   WF on PUSCH DMRS Signalling
Samsung, Huawei, HiSilicon, Intel, Ericsson, ST-Ericsson, Sharp, Nokia, NSN, KDDI, New Postcom, Pantech, Interdigital 
Also supported by ETRI.

· A UE can be RRC configured with N sets of PUSCH DMRS parameter(s). 

· To be decided between N=2 and N=4. 
· UL DCI format can indicate which set shall be used for generating BSI and CSH for the scheduled PUSCH DMRS, out of the N sets.

Observation: There is performance gain with dynamic signaling. The cost relating to the introduction of new bits/states in the DCI format, such as new TM, fallback issues, etc, need to be considered as well.

Proposal: 

Take the above WF as working assumption. 

Object:  ALU, ASB, Qualcomm, ZTE, Texas Instruments, Panasonic, Motorola Mobility, 

Conclusion:
Continue discussion.  Come back to this in the next meeting. 

R1-120987
Details of PUSCH DMRS for UL CoMP
Huawei, HiSilicon

R1-121028
Details about UL DMRS configuration and signalling
Ericsson, ST-Ericsson

R1-121048
DMRS enhancement for UL CoMP
ZTE

R1-121096
On configuration of UE-specific UL DMRS
CATT

R1-121156
Enhancement of PUSCH DMRS orthogonality
Panasonic

R1-121282
On DM RS Enhancements for UL CoMP
Nokia Siemens Networks, Nokia

R1-121314
DM-RS for UL CoMP
InterDigital Communications, LLC

R1-121350
DMRS configuration for UL CoMP
Sharp

R1-121361
UL DM-RS enhancements for Rel-11
Pantech

R1-121447
UL-DMRS enhancements for uplink CoMP
LG Electronic
R1-121861

R1-121473
Views on UL RS for UL CoMP 
NTT DoCoMo

R1-121504
UL DM-RS Enhancements for UL CoMP
Fujitsu

R1-121523
UE-specific Signaling and Configuration for UL DM-RS
Intel Corporation

R1-121565
DM-RS Enhancements in support of Uplink CoMP
Qualcomm Inc.

R1-121589
On Uplink DM-RS and CS hopping Configuration
Motorola Mobility

R1-121596
Signaling Design of DMRS for UL CoMP
KDDI 

R1-121635
Further discussions on enhanced UL DM RS for UL CoMP
Samsung

R1-121693
DM-RS sequence for UL CoMP
HTC

R1-121858           WF on UL DMRS enhancement      LG Electronics, Alcatel Lucent, Alcatel Lucent Shanghai Bell, CATT, Qualcomm, ZTE
7.5.6.1.2 SRS
R1-120988
Enhancements of SRS for Rel-11
Huawei, HiSilicon

R1-121029
Details about SRS configuration and power control
Ericsson, ST-Ericsson

R1-121049
Considerations on the enhancement for SRS
ZTE

R1-121097
SRS enhancement for CoMP
CATT

R1-121283
On Uplink Sounding Enhancements for CoMP
Nokia Siemens Networks, Nokia

R1-121340
SRS enhancement for CoMP scenario
New Postcom

R1-121362
SRS enhancements for CoMP
Pantech

R1-121448
SRS Enhancements for CoMP
LG Electronics

R1-121505
Consideration on SRS enhancement for CoMP
Fujitsu

R1-121524
SRS Enhancements for UL CoMP
Intel Corporation

R1-121566
SRS enhancements in support of Uplink CoMP
Qualcomm Inc.

R1-121597
SRS Enhancements for UL CoMP
KDDI 

R1-121636
SRS Enhancements for CoMP
Samsung

R1-121691
Considerations on SRS enhancement for UL CoMP
HTC

R1-121747
SRS for UL CoMP
InterDigital Communications, LLC
7.5.6.2 SRS power control
Report of email discussion [68-09] to be provided by Weimin Xiao (Huawei).
R1-120989
Enhancements of SRS power control
Huawei, HiSilicon

R1-120990
Email discussion summary for SRS power control
Huawei

R1-121063
SRS PC for UL CoMP
ZTE

R1-121098
SRS power control for DL and UL CoMP
CATT

R1-121157
Discussion on SRS power control enhancement for Rel.11
Panasonic

R1-121209
SRS power control for CoMP
Texas Instruments

R1-121245
SRS power control for UL CoMP 
Alcatel-Lucent, Alcatel-Lucent Shanghai Bell

R1-121315
SRS power control for UL CoMP
InterDigital Communications, LLC

R1-121351
TPC enhancements of SRS and PUCCH for UL-CoMP
Sharp

R1-121363
Consideration points for SRS power control 
Pantech

R1-121364
Enhancements on SRS power control
Pantech

R1-121449
SRS power control issues for CoMP
LG Electronics

R1-121483
Views on UL SRS power control and other enhancements
Research In Motion UK Limited

R1-121497
Way forward on UL power control
Huawei, HiSilicon

R1-121506
Enhancements of Power Control for SRS and Channels
Fujitsu

R1-121567
SRS power control
Qualcomm Inc.

R1-121637
Enhancements to SRS Transmission Power Control for CoMP
Samsung

R1-121689
SRS power control for CoMP
ASUSTeK

R1-121716
SRS Power Control
CMCC
Proposals from the email discussion
Option A: SRS power control is linked to the power control of PUSCH (as in Rel-10) with an increased range of the power offset value P_SRS_offset(m), where m=0, 1, …, N-1 where N>=2. 

· Note that this is basically the option 1 with acknowledgement that 2 offset values are already supported in Rel-10 when N=2.

· The signaling of P_SRS_offset(m) needs further discussion

Observation: Increased range may cause some issue as the UE may need to ramp up power quickly from low-power PUSCH to high power SRS. Current RAN4 provisioning of 40us transitioning period should be enough for this power ramping.
Option B: Introduce an additional SRS power control process for DL CoMP in addition to the power control for UL CoMP reception where the additional power control process is not tied to the power control of PUSCH through an offset value.
· The Rel-10 SRS power control is still supported by the Rel-11 UE.

· The new SRS power control process at least has its own CL-PC, and maybe also its own OL-PC.
· Both SRS power control processes are applicable at least to aperiodic SRS
R1-121859           Way forward on SRS power control, 

LG Electronics, Ericsson, ST-Ericsson, Fujitsu, Huawei, HiSilicon, InterDigital, Pantech, Samsung, Sharp

· 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 path loss compensation factor a) 

· Reference of pathloss 

· CSI-RS based pathloss estimation is supported.

· TPC command f(i)

· Semi-static power offset
R1-121882           Way forward on SRS power control Enhancement
CATT, Alcatel-Lucent, Alcatel-Lucent Shanghai-Bell, CATR, CHTTL, CMCC, Nokia, NSN, Qualcomm, ZTE 

· SRS PC is linked to PUSCH PC (mechanism as in Rel-10) with an increased range of the power offset value P_SRS_offset(m), where m = 0,1,...,N-1 

· The combination of an aperiodic SRS with one power level, and a periodic SRS with another power level, is used to serve DL and UL measurement purposes, respectively.
· This is achieved by the network RRC signaling of power offset values (if N=2 is supported as in Rel-10)

· Link between periodic SRS PC with either DL or UL case depends on network implementation 

FFS: aperiodic SRS PC are combined for DL and UL needs via link between the power offset value P_SRS_offset and SRS parameter set and N>2 

Conclusion:  
Continue discussion.  Companies are encouraged to come up with a harmonized proposal, based on the commonality identified between these two WFs. 
7.5.6.3 Uplink control signalling
PUCCH resource allocation, scrambling, hopping, etc.

Note that CSI feedback modes are handled under AI 7.5.1.6.
Note that PUCCH resource allocation aspects related to ePDCCH will not be treated until the relevant aspects of ePDCCH design are clearer; therefore, if there is any such discussion at RAN1#68bis, it will be limited to the implications of design choices for ePDCCH under AI7.6.
Issues to be discussed:

· Partitioning of PUCCH into multiple zones to support single point or multi-point reception

· Sequence provisioning/hopping for the zones

· Location and size of the zones

Enhancement of PUCCH base sequence generation is needed

R1-121030
Enhancements for UL control signalling
Ericsson, ST-Ericsson
R1-121284
Configuration of PUCCH for CoMP Enhancement
Nokia Siemens Networks, Nokia

R1-121352
PUCCH resource management for CoMP Scenarios
Sharp

R1-121590
PUCCH Enhancements for UL CoMP
Motorola Mobility

R1-121598
Evaluations for Dynamic ACK/NACK on PUCCH for CoMP Scenario 3 and 4
KDDI 

R1-121638
Further discussions on PUCCH transmissions for UL CoMP
Samsung
Updated in R1-121869
R1-121050
Consideration for PUCCH enhancement
ZTE

R1-121158
PUCCH enhancement for UL CoMP
Panasonic

R1-121210
Uplink control enhancements for CoMP
Texas Instruments

R1-121316
Transmission of uplink control signalling
InterDigital Communications, LLC

R1-121341
Uplink control signaling for CoMP scenario
New Postcom

R1-121404
PUCCH enhancement for CoMP
ETRI

R1-121450
PUCCH enhancements for UL-CoMP
LG Electronics

R1-121498
PUCCH transmission enhancement
Huawei, HiSilicon

R1-121507
Considerations on PUCCH Enhancement for UL CoMP
Fujitsu

Enhancement of PUCCH base sequence generation is not needed or further study is needed
R1-121099
On PUCCH enhancement
CATT
R1-121246
PUCCH resource allocation for downlink CoMP
Alcatel-Lucent Shanghai Bell, Alcatel-Lucent

R1-121568
Uplink control signaling for CoMP
Qualcomm Inc.

Others
R1-121247
UCI multiplexing on PUSCH for DL CoMP
Alcatel-Lucent Shanghai Bell, Alcatel-Lucent

R1-121639
UCI Resource Requirements in UL CoMP
Samsung

R1-121860 Way Forward on PUCCH enhancement for CoMP
LG Electronics, Fujitsu, Huawei, HiSilicon, InterDigital, Nokia, NSN, Panasonic, Qualcomm

· Rel-11 PUCCH supports UE-specific configuration of base sequence and cyclic shift hopping 

· The base sequence and cyclic shift hopping for PUCCH is derived from UE-specific parameter NID(PUCCH) instead of physical cell ID NIDcell 

· FFS on relationship with UE-specific configuration of other RS (e.g., PUSCH DMRS, …)

· FFS if more than one configuration can be supported and other parameters are provided in a UE-specific manner 

· Rel-11 PUCCH supports UE-specific configuration of NPUCCH_UE(1) indicating the starting location of PUCCH resource only for dynamically scheduled PUCCH format 1a/1b 

· FFS on other method to indicate the UE-specific resource

R1-121866 Way Forward on PUCCH sequence for UL CoMP
Samsung, Ericsson, ST-Ericsson, Intel, Sharp, ETRI, ZTE, Texas Instruments, New Postcom, KDDI

· A UE can generate a PUCCH base sequence and a cyclic shift hopping by replacing the physical cell ID NIDcell with a UE-specifically configured parameter X. 

· A single X is configured for all the PUCCH formats. 

Conclusion:

Take the following as working assumption, and further consider the applicability of this in various scenarios.

· 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. 

· FFS if different PUCCH formats share a common X, or have different X values
· FFS on relationship with UE-specific configuration of other RS (e.g., PUSCH DMRS, …)
· Companies are encouraged to investigate in mechanisms to provide separate regions for A/Ns associated with different base sequences. 
7.5.6.4 Uplink timing 

R1-120991
Uplink timing advance for CoMP
Huawei, HiSilicon

R1-121159
CoMP uplink timing advance 
Panasonic

R1-121211
On the Need for Timing Advance Specification Changes for UL CoMP
Texas Instruments

R1-121248
Timing alignment for UL CoMP
Alcatel-Lucent Shanghai Bell, Alcatel-Lucent

R1-121249
Way forward on timing for UL CoMP
Alcatel-Lucent, Alcatel-Lucent Shanghai Bell

Updated in R1-121863

Alcatel-Lucent, Alcatel-Lucent Shanghai Bell, Ericsson, Motorola Mobility, Nokia, Nokia Siemens Networks, Qualcomm, Texas Instruments
Also supported by Huawei, Hi-silicon

Proposal 
· UL Timing advance procedure in TS36.213 (Rel-10) is used for UL CoMP operation for all CoMP scenarios per Timing Advance Group (TAG)
· FFS if UE timing adjustment per TAG is based on DL reception time of the serving cell as per Rel-10

Conclusion:

Continue discussion offline, try to clarify the definition of TAG in the presence of both CA and COMP. 

R1-121451
Multiple UL timing control
LG Electronics

R1-121569
Uplink timing advance
Qualcomm Inc.

R1-121591
DL Timing Reference for UL CoMP
Motorola Mobility

R1-121640
Timing advance for UL CoMP
Samsung
R1-121189
Multiple TA Challenges
Fujitsu

7.5.6.5 Other

R1-121250
On the need for RACH enhancement for CoMP
Alcatel-Lucent, Alcatel-Lucent Shanghai Bell

R1-121499
Issues with PUCCH and PUSCH power control with CoMP reception
Huawei, HiSilicon

R1-121525
UL CoMP Control and Signaling Principles
Intel Corporation

