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1. Introduction
Scenarios and evaluation assumptions were discussed for NAICS studies at RAN1#72bis with agreements captured in [1]

 REF _Ref355598839 \r \h 
[2]. The remaining details of NAICS scenarios mainly refer to conclude on the FFS [1]

 REF _Ref355598839 \r \h 
[2]:
· CRS interference modelling is included
· FFS number of antenna ports and number of MBSFN subframes
· Inter-site information exchange is subject to the backhaul latency
· FFS whether complexity of information exchange is also taken into account
· SCE Scenario 1, with the modification that the small cell deployment is sparse not clustered (FFS: 4 or 10 per macro)
· Exact latency value corresponding to non-ideal backhaul is FFS from the values considered in the SCE SI

· Resource utilisation factor

· FFS: Need to define some reference loading levels (e.g., "high" loading)

In this contribution we address the remaining details of the evaluation assumptions for NAICS.
2. Discussion
2.1. CRS interference modeling

In performance evaluations of NAICS it was agreed that the impact of CRS interference shall be taken into account in co-channel interference scenarios arising from both homogeneous and heterogeneous networks. Details on CRS interference modeling to agree upon are number of antenna ports and number of MBSFN subframes [1]. In the discussions on evaluations assumption it was agreed [2] to have the following antenna configurations as baselines: 2Tx and 4Tx (0.5 lambda), cross-polarized and 2 Rx, cross-polarized (4Rx optional). 
Observation 1: The number of CRS antenna ports is given by considered number of Tx antennas
By assuming MBSFN subframes for avoiding CRS interference on data resources in a synchronized network would in principle imply that only DMRS based transmission modes are to be considered. Although not yet concluded but NAICS studies with CRS based TMs such as TM4 would be of interest as well as studies with e.g. TM10. Furthermore, with many MBSFN subframes the legacy impact from Rel-8/9 UEs could be significant. Therefore, we propose
Proposal 1: CRS interference to be modeled in data regions of all subframes, i.e. no MBSFN subframes
In addition to details of number of antenna ports and number of MBSFN subframes CRS interference should account for scenarios with both shifted and non-shifted CRS. This aspect was not discussed during RAN1#72bis but in the Rel.11 FeICIC work the macro layer was assumed to be planned whereas the pico layer was assumed to be unplanned with cell IDs randomly selected. A similar approach could be adopted for the NAICS evaluations as well.

Proposal 2: CRS interference should account for scenarios with both shifted and non-shifted CRS
2.2. Backhaul complexity and backhaul latency
During discussions on backhaul assumptions, inter-site information exchange will be subject to non-ideal backhaul latency but whether or not complexity of the information exchange is also to be taken into account was FFS. Exchanging inter-site information as such may not necessarily be complex but the amount of information to be exchanged could impose certain requirements on the backhaul capacity. What could however become a complexity issue is the type of coordination across inter-sites that is supposed to exploit the information exchange. However, the description of the SI objectives [3] states that the trade-off between gain, robustness, and signalling/coordination complexity are part of the NAICS study.
Observation 2: According to the objective description of the NAICS SI, signalling/coordination complexity is to be taking into account in the feasibility evaluations of NAICS schemes
Regarding backhaul latency, it was concluded to base the considered non-ideal backhaul latency on what had been agreed on in the SCE SI, i.e. latencies of {2ms, 10ms, 50ms}. If there is a need to select one latency value out of these values then we propose 10ms which seems to be a realistic assumption given that VDSL becomes more and more common in the networks.
Proposal 3: 10ms backhaul latency for inter-site information exchange, if there is a need to select one latency value from SCE
2.3. Number of pico cells
In the case of heterogeneous deployment scenarios it was agreed to adopt SCE Scenario 1 with the modification that the small cell deployment is sparse not clustered, i.e. pico eNBs are dropped as in TR 36.814. In sparse pico deployments as of TR 36.814 the number of pico nodes per macro cell coverage area could be 1, 2, 4 or 10. In the evaluation of Rel.11 FeICIC the focus was though on maximum 4 pico cells deployed per macro cell. Whether or not non-clustered deployments with 10 pico cells per macro cell are seen as a likely deployment scenario in future a high density of pico cells would lower the geometry and impact the distribution of interferers and their strength relative signal of interest. Although it is desired that considered deployment scenarios cover several different interference strength situations to have a wide applicability of NAICS schemes they should preferably represent deployments that are expected to occur in the future. Ten randomly dropped pico nodes per macro cell coverage area may not be the most likely future deployment scenario. Hence, we propose:
Proposal 4: Consider 4 pico cells per macro cell in evaluations related to Scenario 2a and 2b
2.4. Resource utilization factor

It was agreed to use FTP model 1 for generating traffic but neither arrival rates nor package sizes were decided. However, in the evaluation assumptions captured in [2] the formulation on resource utilizations from SCE SI was captured as a guiding reference, i.e. the offered traffic resulting in a resource utilization of e.g., 10%, 30%, or 50%, for a reference scheme. In conjunction to this guidance the following was also captured: “Need to define some reference loading levels (e.g., "high" loading)”. It is though important that a range of traffic loads are evaluated as the highest performance gains with NAICS may not necessarily refer to scenarios with highest traffic loads. Another important aspect to consider if defining “high loading” is system operation stability.
Proposal 5: Focus on offered traffic resulting in average resource utilizations as of system evaluations within SCE
2.5. Transmission modes

DM-RS based transmission modes are natural candidates for NAICS schemes considering the primary focus since Rel-10 on evolving DM-RS based operation. In view of the close relation between NAICS and the previous advanced receiver work for interference suppression in RAN4, CRS based transmission modes could also be considered.

Proposal 6: Both CRS and DMRS based transmissions modes should be considered, e.g. TM4 and TM10
When considering interference conditions for NAICS studies it is important to keep in mind that deployment scenarios with dominating interference can refer to physical channels transmitted from transmission points within a cell as well as physical channels transmitted from neighbor cells. In particular, it can be noticed that Scenario 2b basically refers to a macro with a number of pico RRUs and is thus similar to the separate cell Scenario 3 and the shared cell Scenario 4 in the Rel.11 CoMP evaluations. Thus, NAICS schemes should be able to handle interference coming from non-serving points regardless of whether those points belong to another cell or the serving cell. 
Observation 3: NAICS schemes shall deal with interference coming from non-serving points regardless of whether those points belong to another cell or the serving cell.
3. Conclusion

In this contribution we addressed the remaining details of the evaluation assumptions for NAICS. The following observations and proposals were made:
Observation 1: The number of CRS antenna ports is given by considered number of Tx antennas

Observation 2: According to the objective description of the NAICS SI, signalling/coordination complexity is to be taking into account in the feasibility evaluations of NAICS schemes
Observation 3: NAICS schemes shall deal with interference coming from non-serving points regardless of whether those points belong to another cell or the serving cell.
Proposal 1: CRS interference to be modeled in data regions of all subframes, i.e. no MBSFN subframes

Proposal 2: CRS interference should account for scenarios with both shifted and non-shifted CRS
Proposal 3: 10ms backhaul latency for inter-site information exchange, if there is a need to select one latency value from SCE

Proposal 4: Consider 4 pico cells per macro cell in evaluations related to Scenario 2a and 2b

Proposal 5: Focus on offered traffic resulting in average resource utilizations as of system evaluations within SCE

Proposal 6: Both CRS and DMRS based transmissions modes should be considered, e.g. TM4 and TM10
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