Page 1

3GPP TSG-RAN WG1 #78
R1-142968
August 18 – August 22, 2014

Dresden, Germany
Agenda item:
7.2.4.2
Source: 
Qualcomm Incorporated

Title: 
Remaining Details for NAICS
Document for:
Discussion

1 Introduction
In this contribution, we present our view on network assistance signalling for NAIC. In RAN1#77, the following working assumptions were made: 
Agreements:
· The following parameters of interfering cells are signaled by higher layer

· Cell ID, PB
· CRS ports, i.e., 1, 2, and 4
· MBSFN pattern
· Restricted subset of combination of virtual cell ID and nSCID for TM10

· Maximum subset size of combination of virtual cell ID and nSCID is in the range from 6 to 12, but number of blind detection in a subframe may be less than maximum subset size of combination of virtual cell ID and nSCID
· Restricted subset of PA 

· Subset size of  PA  at most 3 (baseline) or 4 values
· Synchronization of CP, slot, SFN, subframe and common system bandwidth for the serving cell and interfering cells are not signaled

· Synchronization of those parameters can be implicitly assumed at the UE when any higher layer signaling for NAICS is present

· UEs can assume the interference PDSCH resource allocation is at least 1 PRB pair when higher layer signaling for NAICS is present

· A larger interferer parameters granularity in frequency (resource allocation and precoding granularity) can be signaled to UE without any impact on scheduling in the network
Agreements:
· The following parameters of interfering cells are signalled by higher layer
· Restricted subset of PA 

· Data RE to RS power offset values should apply to QPSK PDSCH transmissions 
·  The exact values of PA will be determined until RAN1#78, including existing values and possible new values
· Working assumption: TM(s) used in eNB

· “x” bits to represent supported TMs, i.e., TM1, TM2 (a “fallback” mode),TM3,TM4,TM6,TM8,TM9,TM10
· FFS: QCL
· FFS: Zero power and non-zero power CSI-RS configuration (Optionally provided by eNB)
· FFS: PDSCH starting position

· FFS: TDD UL/DL configuration of interfering cells

· FFS: How to associate the above higher layer signalling with a cell ID or other parameters (e.g., virtual cell ID, nSCID)
· Network assistance signalling from serving eNB can be provided to UEs without any new NAICS-specific report/trigger from a UE
· FFS: Network assistance signalling from serving eNB can be provided to UEs with new NAICS-specific trigger, and if so the triggering event/condition
·  RAN1 will continue the discussion whether to support of 4 CRS APs based CRS-based TMs and whether NAICS precoding matrix assistance signalling may be needed in this case.
· Prepare draft LS (R1-142702) to RAN2, RAN4 (and cc: RAN3) until Friday morning – Jeff (Mediatek)
· Indicate RAN2 that some companies prefer to use “transmission scheme(s)” as an alternative higher layer signalling to “TM(s)”
In Section 2, we summarize our view on the required signalling. We follow the same format as the summary on the email discussions. Most of the aspects/proposals already have majority support from other companies. For VCID, QCL, PDSCH starting position and eIMTA,we focus on possible alternative proposals to balance network operation flexibility and UE implemenation complexity. 
2 Remaining Signaling Details
In this section, we summarize our proposal on the remaining signaling details. 
2.1 Signaling of Pa
We share the same view with majority companies that signaling of 3 Pa value from existing Pa table is sufficient. 

 Proposal 1: Agree on 3 PA values. Inform RAN2 to define the signalling for three values. 
Proposal 2: These three values can be configured by the eNB and the values are chosen from the existing “p-a” as  currently signalled in “PDSCH-Config” IE.  
PDSCH-ConfigDedicated::=

SEQUENCE {
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ENUMERATED {
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dB0, dB1, dB2, dB3}

}

2.2 Signaling of VCID+nSCID

Note that the agreement from last RAN1 meeting is to support {VCID, nSCID} in the range of [6,12]. Our preference is 6, but may consider larger value within the range of [6,12] as a compromise between blind detection complexity and network scheduling flexibility. 
Proposal 3:  Agree as a working assumption to inform RAN2 to define signalling of 6 combinations of VCID+nSCID. RAN4 performance test may define the test setup with a smaller number based on further discussion of deployment practice and further performance evaluation.
2.3 Signaling of CSI-RS

From email reflector discussions, 10 (out of 13) companies prefer the signalling of ZP and NZP CSI-RS and 1 company is fine if the signalling is optional. 2 companies prefer no signalling or would like to see more results before decision. 
· Note that if signalling is not defined at RAN1 #78, RAN4 performance evaluation may lead to different observations on the performance loss under different CSI-RS configurations. There is the risk of no performance test or even no TM10 support for Rel-12. 
Proposal 4: Agree as a working assumption to allow RAN2 to start the signalling definition work for ZP and NZP CSI-RS, while allowing RAN4 to further determine the performance test condition and whether the signalling is provided for the considered tests. 
2.4 Signaling of QCL

On the email reflector discussions, 9 (out of 14) companies thinks QCL signalling is needed by for example associating a VCID+nSICD with a CSI-RS and CRS. 4 companies don’t want to have the signalling due to concerns of CoMP operation constraint (i.e., fixed association of DMRS with CSI-RS instead of allowing the dynamic selection from 4 states via “PQI”). 
Proposal 5: Make it a working assumption to allow the association physical Cell ID with multiple VCID+nSCID combination, so that RAN2 can start the signaling definition in August meeting (related to question-g on signaling association)
Note that for simplicity, we only signal the association of PCI and VCID+nSCID, as a few companies also have concerns of signaling CSI-RS configurations in general. By allowing multiple VCID+nSCID to associate with the same PCI, we can allow DPS in CoMP scenarios with the assistance of blind detection from the UE. 
2.5 Signaling of Starting Position for PDSCH

On the email reflecotr, 10 (out of 14) companies thinks PDSCH starting symbol signalling is useful especially if it is optional. While PCFICH detection is an implementation option, it is not suitable for TM10 and CA. Hence NAICS UEs will need to prepare for cases with and without signalling.  We can leave it to RAN4 to decide whether/how tests should be developed for one or both cases.   
Proposal 6: Signaling of PDSCH starting symbol is supported, but one of the signaled value is follow PCFICH. 
Signal PDSCH starting position is needed when PCFICH does not indicate PDSCH starting position (TM10 and/or CA with cross-carrier assignment in the neighbor cell), but not needed when PDSCH starting position follows PCFICH. To allow dynamic signaling as well as simplified UE implemenation, we can consider signal starting postion but with one value indicating follow PCFICH. 

The signaled starting position can be either a conservative value, which NAICS can assume for PDSCH starting position or a common value that TM10 or CA users use as starting position. For the latter case, UE needs to perform blind dection of two levels: either indicated by PCFICH or indicated by the new starting position. 
2.6 Other Signaling
Since eIMTA configuration can be dynamically changing. We don’t think it is necessary to signal eIMTA configuration. However, signaling the support of eIMTA in the neighbor cell can be beneficial for NAICS UEs. 
Proposal 7: Provide one bit indication to NAICS users on whether eIMTA is supported in neighborcell or not. 

From email reflector summary, 10 (out of 13) companies prefer not to define any NAICS specific triggering, citing the reusability of the existing RSRP reporting mechanism for RRM.  3 companies are open to more discussion if there is specific proposal on NAICS-specific trigger.
Proposal 8: do not support any NAICS-specific trigger
Since this is the last meeting for NAICS for Rel 12, we don’t think it is possible to define NAICS support for 4 Tx for CRS-based TM. 

Proposal 9:  do not support 4 CRS AP based CRS-based TM in Rel-12 

3 Conclusions
In this paper, we presented our view on the network coordination/signaling. We propose the following for NAIC:
Proposal 1: Agree on 3 PA values. Inform RAN2 to define the signalling for three values. 
Proposal 2: These three values can be configured by the eNB and the values are chosen from the existing “p-a” as  currently signalled in “PDSCH-Config” IE.  
Proposal 3:  Agree as a working assumption to inform RAN2 to define signalling of 6 combinations of VCID+nSCID. RAN4 performance test may define the test setup with a smaller number based on further discussion of deployment practice and further performance evaluation.
Proposal 4: Agree as a working assumption to allow RAN2 to start the signalling definition work for ZP and NZP CSI-RS, while allowing RAN4 to further determine the performance test condition and whether the signalling is provided for the considered tests. 
Proposal 5: Make it a working assumption to allow the association physical Cell ID with multiple VCID+nSCID combination, so that RAN2 can start the signaling definition in August meeting 
Proposal 6: Signaling of PDSCH starting symbol is supported, but one of the signaled value is follow PCFICH. 

Proposal 7: Provide one bit indication to NAICS users on whether eIMTA is supported in neighborcell or not. 

Proposal 8: do not support any NAICS-specific trigger
Proposal 9:  do not support 4 CRS AP based CRS-based TM in Rel-12 

Note that most of the above proposals have majority support from all participating companies in the email reflector discusssion. Proposals 3, 5, 6 and 7 are modified proposals in order to reach agreements among proposals from different companies. 
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