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1 Introduction
In the email discussion in 3GPP [1], open issues for NAICS following progress from RAN1#77 meeting are discussed. Following the rapporteur suggestion, company views are provided in the document conducted by rapporteur with these three aspects:
1) HL signaling parameters:
a. Example questions to address: 3 or 4 PA values? What are the exact values? What is the system consideration? Any analysis and simulation support?
b. Example questions to address: What is the considered CoMP operation in TM10? What is the corresponding maximal subset size of combination of VCID and nSCID in TM10 (in the range of 6 to12)?
c. Example questions to address: What/when CSI-RS information is required or beneficial? Why? Example of the signaling? Any performance data or analysis? 
d. Example questions to address: What/when QCL information is required or beneficial? Why? Example of the signaling? Any performance data or analysis? 
e. Example questions to address: When PDSCH starting position information is required or beneficial? TM10 only or for all TMs? Example of the signaling? Any performance data or analysis? 
f. Example questions to address: When TDD configuration is required or beneficial? Example of the signaling? Any performance data or analysis? 
g. How to associate the above higher layer signalling with a cell ID or other parameters (e.g., virtual cell ID, nSCID)? A typical example is to signal a list of parameters under a set of cell IDs. 
2) NAICS signaling provisioning: “FFS: Network assistance signalling from serving eNB can be provided to UEs with new NAICS-specific trigger, and if so the triggering event/condition”

a) What is the procedure? Is there any RAN1 spec impact? If not, what do we need to tell RAN2 or can we leave it to RAN2 discussion?
b) What is the benefit, in addition to the mechanism of serving eNB providing NW assistance signaling without any new NAICS-specific report/trigger?
3) 4 CRS AP for CRS-based TMs: “whether to support of 4 CRS APs based CRS-based TMs and whether NAICS precoding matrix assistance signalling may be needed in this case”

a) Please clarify the HL signaling impact due to “support” of 4 CRS APs, other than the agreed signaling of the number of CRS APs.
b) Note the following status in RAN4 has not concluded on the blind detection feasibility of 4 CSR APs for CRS-based TMs and thus is continuing to study. Hence, the RAN1 discussion could focus on system impact when NAICS precoding matrix assistance signalling may be needed.
From the email discussion it seems difficult for some bullets to find a way forward, e.g. number of PA values and whether to allow additional values to the possible subset. In this contribution, we provide our considerations on the bullets and summary our position to try to form a way forward for NAICS in R-12.
2 Considerations on NAICS signalling issues
Our view and proposals related to the areas discussed in email discussion are re-organized as follow. A general principle when considering NAICS design is to allow NAICS gain with minimum network restriction and UE complexity. The acceptable extent should be based on sufficient evaluation from RAN4. Hence, without obvious motivation and performance benefits, for the signalling part one would not be able to guarantee NAICS gain in real deployment and even increase system burden, and for CSI feedback the effort on change of specification would not translate to NAICS gain efficiently. 
2.1 HL signalling parameters
a) PA related
3 PA values to be signalled is proposed considering the trade-off of BD complexity and network flexibility. As noted already PA is in practice mostly used in a cell-specific manner. Hence it is preferred that the number of power offset values in the subset is as small as possible. Regarding the exact values, our proposal is to select from the current PA values set unless the benefits and the performance gain of introducing new values for QPSK are identified. Some companies also propose that the PA values could be configurable by eNB to guarantee the network flexibility. Our view is that in such case the available values should be selected from the existing PA range.
Proposal 1: Agree on 3 PA values. Inform RAN2 to define the signalling for three values.
b) TM10 related

Parameters VCID (coupled with nSCID), CSI-RS configuration and QCL information are identified useful for IS/IC for some reasons, of which good support of TM10 in NAICS operation may be the most important motivation. 

The total number of VCID+nSCID combinations will depend on the number of interfering TPs per cell from UE perspective. Even in typical CoMP scenario 2 or 3 TPs per cell could be enough. Within the agreed range of 6-12 of number of VCID+nSCID combinations, we propose 6 is adopted for NAICS.
Regarding CSI-RS and QCL information, as commented already in the email discussion the signalling of those parameters is beneficial for channel estimation accuracy of interfering cells and support of DPS to obtain DMRS channel information.
Without adding too much network restriction in NAICS and considering UE blind detection complexity and the importance of CoMP feature, our proposal is
Proposal 2: Agree to inform RAN2 to define signalling for virtual cell ID coupled with nSCID, CSI-RS configurations and QCL information. The number of VCID+nSCID combinations could be 6.
Regarding the association among HL signalling parameters, for TM1-9, each cell ID is associated with a set of NAICS signalling parameters. In TM10, the additional parameter, i.e., the combination of VCID+nSCID is also included in the set of NAICS signalling parameters. We also consider to support TM10 in NAICS operation is a common understanding at this stage, then signalling of QCL information further enables the association of VCID+nSCID with PCID accordingly. 
Proposal 3:  Agree that PB, CRS ports, MBSFN pattern, subset of PA, and subset of TMs are associated with physical Cell ID. 
c) PDSCH starting position
There would be scheduling restriction for the interfering cells if the PDSCH starting symbol is signalled; otherwise, UE needs to blindly detect PDSCH starting symbol which may degrade the performance especially in case of PCFICH not valid, e.g., CA with cross-carrier scheduling. For CA or TM10 case, there are comments proposing two compromises of signalling of PDSCH starting position: the first is to assume a common value, and the second is to assume a possible upper bound value, i.e. the PDSCH transmission guaranteed symbol ‘n’. Obveriously either would cause a risk for the NAICS UE of wrong PDSCH interference IC. It needs to balance the performance and scheduling restriction, so our current preference is to take RAN4 decision into account in the next meeting.
d) TDD configuration related
In a non-eIMTA TDD system, network assistance signalling could be applied as usual. It could be difficult for NAICS UEs to be high layer signalled in eIMTA scenarios in which TDD configuration is changing dynamically. We share similar views with LGE and Samsung on the motivation of study eIMTA cases for NAICS.
2.2 NAICS signalling provisioning
Once the HL signalling parameters are prepared, they can be transmitted when the eNB considers NAICS should be applied. In some comments in the email discussion [1], a new NAICS-specific trigger signalled from the UE is proposed for the eNB to operate NAICS efficiently, since not all UEs needs NAICS and the mixed scenario of legacy and NAICS UEs would arise different CSI reporting behaviour which may be an issue for the eNB to identify target UEs. In our understanding, the determination for NAICS application should always be in the eNB side. In addition a trigger from UE may significantly increase UE implementation complexity and signalling overhead since dynamic scheduling is required in NAICS. So our preference is that 
Proposal 4: NAICS-specific trigger signalled from the UE is not needed.
2.3 4 CRS APs support

The support of NAICS for 4 CRS ports is related to whether the trade off of blind detection complexity and performance is acceptable. For this issue, RAN1 has asked RAN4 to investigate the feasibility and complexity for supporting 4 CRS APs, and therefore it is better to make a decision depending on RAN4 evaluation on 4 CRS APs scenarios. So it is expected RAN4 could provide further performance results  to verify  and then RAN1 can identify the system impacts due to support of 4 CRS APs.
Proposal 5: Postpone RAN1 decision on support of 4 CRS APs in Rel-12 NAICS until feedback is received from RAN4.
3 Conclusion 
We organized our view of signalling issues and response in the email discussion [1] for NAICS in this contribution.  From the above analysis, our proposals are
Proposal 1: Agree on 3 PA values. Inform RAN2 to define the signalling for three values. 

Proposal 2: Agree to inform RAN2 to define signalling for virtual cell ID coupled with nSCID, CSI-RS configurations and QCL information. The number of VCID+nSCID combinations could be 6. 

Proposal 3:  Agree that PB, CRS ports, MBSFN pattern, subset of PA, and subset of TMs are associated with physical Cell ID. 

Proposal 4: NAICS-specific trigger signalled from the UE is not needed. 

Proposal 5: Postpone RAN1 decision on support of 4 CRS APs in Rel-12 NAICS until feedback is received from RAN4.
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