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1. Introduction

The RAN1 meeting #79 focused on finalizing details of simulation assumptions for Hetnet scenarios. The agreements and working assumptions can be summarized briefly as follows.  

Simulation assumptions applied to all Hetnet scenarios and both Phases 1 and 2 study 
RAN1 has made agreements covering antenna polarization modeling, traffic modeling, wrapping method, metrics, UE assumptions, etc which are applicable for all Hetnet scenarios and evaluations of both phase 1 and 2. 
Simulation assumptions applied for all Hetnet scenario but for Phase 1 study only
Some further simulation details are specifically agreed for phase 1 evaluation for calibration with likely sub-optimal baseline performance, including feedback assumption, transmission scheme, overhead, scheduler, BS antenna configuration, the number of UE transmit antennas, CSI-RS mapping, CRS mapping, downtilt, and CSI-RS/CRS periodicity.

The UE association methods and downtilting values for Hetnet scenarios for Phase 1 were agreed during the meeting and subsequent email discussion.  

Agreement for Hetnet cell /UE dropping 
Some remaining details of cell/UE dropping methodology for Hetnet scenarios were finalized, for example the radius within which the small cells are dropped relative to the centre of each cluster, and the radius within which the UEs are  dropped around each small cell. 
Agreement of priority of evaluation cases
Considering the huge number of possible evaluation cases and diversity of antenna architectures/MIMO schemes, RAN1 has agreed to prioritize some evaluation cases over the others during phase 2, for example the Hetnet scenario with separate frequency bands has the highest priority, the number of columns N=1,2,4 has the highest priority,  etc.  Some agreements are shown below. 
· Prioritization of antenna configurations for phase-2 enhancement proposal
	
	N=1
	N=2
	N=4

	M=8, 
homogeneous @ 2 GHz
	8TXRU

16TXRU


	8TXRU
16TXRU
	8 TXRU

16 TXRU

32 TXRU

64 TXRU

	M=4, small cells @ 3.5 GHz
	
	
	8 TXRU

16 TXRU

32 TXRU


· FFS: N=8, 16

· The enhancements to specifications should also allow other TXRU configurations with total number of TXRU = 8, 16, 32, 64

· Both 1D and 2D TXRU virtualization are allowed

2. Discussion of Priority

In our understanding, the agreement of priority only means a general guideline that RAN1 acknowledges the greater importance of some evaluation cases. Companies are still free to provide results for other evaluation cases if they have interest. In RAN1 #78bis, RAN1 agreed to have a same priority between homogeneous and heterogeneous scenarios for Elevation BF/FD-MIMO. Thus there seems to be a contradiction among the agreements for the prioritisation between RAN1 #78bis and RAN1 #79. So it is useful to clarify the relationship between 3D UMa/UMi scenarios and prioritized Hetnet scenarios. 
Proposal 1: Clarify the priority between homogenous scenarios and Hetnet scenarios since all of them were agreed to have equal priority in RAN1 78bis. 

Despite RAN1 having had a long debate with respect to the priority of evaluation cases, the number of agreed evaluation cases is still much higher than the number that RAN1 can really handle.  For example, if we consider only evaluation cases with the highest priority, RAN1 needs to evaluate at least following evaluation cases:
· Homogenous scenarios
· 4 scenarios: UMa 2GHz with 200m/500m ISD, UMi 2/3.5GHz with 200m ISD
· 8 combinations of M,N, # of TXRU agreed in RAN1 #79

· Heterogeneous scenarios with separate frequencies
· 1 scenario: UMa 2GHz with 500m ISD, small cells 3.5GHz

· 4 combinations of M=8, N=4, # of TXRU =8/16/32/64 at the macro layer

· 3 combinations of M=4, N=4, # of TXRU =8/16/32 at the small cell layer

Therefore RAN1 still has at least 4*8+4*3=44 high-priority evaluation cases.  Note that although RAN1 has agreed that the Hetnet scenario with separate frequency bands will not evaluate the macro cell layer for UE throughput, the UE cell association will still be impacted by the CRS-to-TXRU mapping method at the macro cells, as well as by the number of TXRUs and the cell splitting and virtualization methods.  Moreover, RAN1 has to investigate the impact of the antenna architecture, for example subarray partitioning versus full connection, and this will further double the number of evaluations required. RAN1 has also agreed to evaluate different traffic loading conditions with low, medium and high RU which will triple the number again.  Therefore roughly speaking, each company may need to prepare and provide evaluation results for at least 250 cases.  
Although the discussion of priority is difficult and time-consuming, it is very critical for RAN1 due to the limited resources available for evaluation of 250 equally important cases.  Without further prioritization, it is very likely that each evaluation case may have results from too few sources to be able to reach a sensible observation/conclusion and make progress. 
Proposal 2: RAN1 needs to further prioritize evaluation cases at least meeting by meeting, for example only one or two scenarios having relatively large gain using AAS, in order to make reasonable and solid conclusions. 
3. Discussion of Evaluation Details
RAN1 has agreed simulation details for Phase 1, which may be sufficient in our understanding.  Phase 2 evaluations will kick off in RAN1 #80 but some details are not agreed yet, especially for baseline schemes. The most important task of Phase 2 evaluation is to agree on some baseline AAS schemes which may provide the best performance up to Rel 12 and can serve as a starting point for further enhancement. 
Several AAS baseline schemes that RAN1 has discussed at high level could be: 
· Vertical sectorization with own/common cell ID and downtilt optimization

· Virtual sectorization with using multiple CSI-RS processes

· CSI combining at eNB based on Kronecker product

· UL based virtualization 

All these baseline schemes have different network complexity, performance gain and impact to legacy UEs. For example, vertical sectorization may not be very efficient since downtilting needs to be carefully optimized. Field trials have suggested that such a method of increasing spatial reuse is too optimistic because the overlapping and inter-sector interference caused by sectorization may be far more complicated than existing 3GPP simulation scenarios. 
Without consolidating baseline schemes, the enhancements in the future will be seriously diverse since companies may have to investigate different options of enhancement for different baseline schemes. Moreover, the workload of evaluation will be further increased. 
Proposal 3: RAN1 needs to discuss and consolidate the baseline schemes and corresponding simulation details, for example starting from Kronecker-product based scheme for FDD and channel-reciprocity based scheme for TDD. 
Networks using AAS may be enhanced for future UEs (e.g. with new feedback capability, new RS design), but it is also important to look at the performance of baseline AAS schemes, which is transparent to legacy UEs depending on UE categories. The issue related to legacy UEs is one of critical objectives agreed in the SI [1].   RAN1 needs to develop some basic understanding as to how AAS can serve Rel 8~12 UEs efficiently in order to determine whether, when and how an AAS shall fall back to a conventional passive antenna array. The typical questions for supporting legacy UEs in an AAS network include: 
· Can an AAS efficiently support legacy UEs including different UE releases, for example Rel 8 and Rel 11 UEs, compared to passive 2/4/8Tx antenna arrays?

· Can an AAS efficiently support the coexistence of legacy UEs and Rel 13 UEs, for example taking into account the flashlight effect? 
· Can an AAS efficiently support a network deployment mixed with 2/4/8 passive antenna arrays, considering handover procedure, different UE speeds, etc?   
Therefore we have following proposal: 

Proposal 4:  RAN1 needs to check AAS baseline schemes for the impact on legacy UEs in order to understand the benefits and risks of introducing AAS into existing networks. 

4. Conclusions

In this contribution we summarize and discuss the evaluation methodology for EB/FD MIMO at high level. More details of evaluation cases can be further discussed once RAN1 can further clarify and consolidate Phase 2 evaluation.  We have following proposals:

Proposal 1: Clarify the priority between homogenous scenarios and Hetnet scenarios since all of them were agreed to have equal priority in RAN1 78bis.
Proposal 2: RAN1 needs to further prioritize evaluation cases at least meeting by meeting, for example only one or two scenarios having relatively large gain using AAS, in order to make reasonable and solid conclusions. 

Proposal 3: RAN1 needs to discuss and consolidate the baseline schemes and corresponding simulation details, for example starting from Kronecker-product based scheme for FDD and channel-reciprocity based scheme for TDD. 
Proposal 4:  RAN1 needs to check AAS baseline schemes for the impact on legacy UEs in order to understand the benefits and risks of introducing AAS into existing networks. 
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