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Introduction
In RAN#71, scenarios including usage scenarios and deployment scenarios and requirements for next generation access technologies have been discussed and TR 38.913 was updated correspondingly. Companying with study in ITU-R WP5D, they are basic guidelines for study and evaluation of new radio interface. In RAN1 #84bis, some general evaluation assumption was discussed and agreements have been achieved. For deployment scenarios, most layouts are clear, e.g. for indoor hotspot, urban macro, rural. But for deployment scenario of dense urban, when there are two layers, there was not further discussion on detailed layout of TRPs and distribution of UEs. The related agreements from last RAN1 meeting are [1]:
	
	Dense Urban

	Layout
	Single layer 
 - Macro layer: Hex. Grid 
Two layer 
 - Macro layer: Hex. Grid 
 - Micro layer: Random drop (All micro TRPs are all outdoor) 
    - 3 micro TRPs per macro TRP 
- 6, or 9 micro TRPs per macro TRP (for additional)

	Carrier frequency
	Macro layer: Around 4 GHz 
Micro layer: Around 30GHz, 4 GHz

	UE distribution
	Step1 : Uniform/macro TRP (10 users per TRP for full buffer traffic) 
Step2 : Uniform/macro TRP + Clustered/micro TRP (10 users per TRP for full buffer traffic) 
80% indoor (3km/h), 20% outdoor (30km/h) 
(In the case of full buffer, 10 users per TRP is the baseline . 20 users per TRP is not precluded.)



In this contribution, layout of Indoor hotspot, high-speed train, and detailed layout of TRPs and distribution of UEs in Dense urban are discussed and proposals are provided.  
Discussion
In each of deployment scenarios as following, layout illustration(s) is provided according to [1].
Indoor
Following definition in [1], Figure 1 shows layout of open office with 12 TRPs per 120m x 50m, i.e. 20m ISD.


Figure 1. Layout illustration of deployment scenario of “Indoor”
Dense Urban
As defined in [1], there are two layers in “Dense Urban” including Macro layer and Micro layer. Micro layer is subject to random drop and there are a number of Micro TRPs per Macro TRP. 3 is the baseline of the number of Micro TRP and other number of Micro TRPs per Macro TRP (e.g. 6 or 10) is not precluded. 
Considering reality, there would be two possible user distributions: active users are tightly clustered (as studied in the case of small cell) or active users are randomly distributed around Macro area. Both cases could require high area traffic capacity indistinctively. When ISD of Macro-Macro is 200m, the latter case normally happens when there is e.g. Pedestrian Street for shopping. In that case, the whole street needs good coverage, UE experience, and high area traffic capacity. Deployment at lower frequency band can provide no-doubtable coverage when crowded users are distributed in whole area. Closed-by Micro TRP can provide higher capacity to the system. However, due to limited spectrum resources, e.g. 200MHz per operator, more numbers of Micro TRP are needed to reach the required area traffic capacity. Table 1 represents the calculation of area traffic capacity vs. the number of Micro TRP of one Macro TRP. Assuming 3 times spectrum efficiency (7.8bps/Hz/Cell) than the requirement of LTE-A (2.6bps/Hz/Cell in UMi), and bandwidth of 200MHz, area traffic capacity can reach 750Gbps/Km2 as NGMN requires [5] when the number of Micro TRP is 10. 
When operating frequency is higher, i.e. above 6GHz for Micro TRP, much larger bandwidth is possible. At bandwidth of 1GHz, assuming spectrum efficiency of 5bps/Hz/Cell can be achieved at Micro TRP, area traffic capacity of 720Gbps/Hz/Cell can be achieved by 1 Macro + 3 Micro TRP. It is noted that it does not mean all requirements can be met in this case. For example, user experience data rate of 1Gbps may not be achieved anywhere within Macro area when the UE is not closed by a TRP in reality. Also further study is needed to solve issues caused by the case of high speed.
In summary, for lower carrier frequency (<6GHz) and meeting good UE experience covering whole Macro area while achieving the required area traffic capacity, more numbers of Micro TRPs are required. 
Table 1 Number of TRP vs. Area traffic capacity
	Number of Macro TRPs + number of Micro TRPs
	Metrics:
Single TRP throughput (Gbps/TRP)
Area traffic capacity (Gbps/Km2)
	Macro only <6GHz
assuming bandwidth 200MHz and spectrum efficiency of 7.8bps/Hz/Cell
	Macro+Micro(<6GHz)
Assuming bandwidth 200MHz and spectrum efficiency of 7.8bps/Hz/Cell at Micro TRP
	Macro+Micro( >6GHz) 
Assuming bandwidth 1GHz and spectrum efficiency of  5bps/Hz/Cell at Micro TRP

	1+3
	Single TRP throughput 
	1.56
	1.56
	5

	
	Area traffic capacity 
	-
	271.3
	720

	1+6
	Single TRP throughput
	-
	1.56
	5

	
	Area traffic capacity
	-
	474.78 
	1372.17 

	1+7
	Single TRP throughput
	-
	1.56
	5

	
	Area traffic capacity
	-
	542.61 
	1589.57 

	1+9
	Single TRP throughput
	-
	1.56
	5

	
	Area traffic capacity
	-
	678.26 
	2024.35 

	1+10
	Single TRP throughput
	-
	1.56
	5

	
	Area traffic capacity
	-
	746.09 
	2241.74 



In order to ensure user experience data rate anywhere in the macro area meanwhile keeping sufficient area traffic capacity, radius of UE’s cluster and distance between clusters need to be defined. Layout illustrations of 1 Macro + 3 Micro TRPs and 1 Macro + 9 Micro TRPs are shown in Figure 2 and 3. The minimum distances between two Micro TRPs (two clusters, 1 TRP per cluster) are provided in Table 2, where it is twice of radius of UE clusters. To facilitate evaluation, i.e. TRP dropping, radius of UE cluster can be defined smaller than those in the table 2 or minimum distance can be defined less than twice of radius. But to keep the same UE density in each cluster, the earlier one is suggested. 
Additionally, antenna of Micro TRP is omni at least for lower frequency band and FFS for high frequency band.


Figure 2. Layout illustration of deployment scenario of “Dense Urban”: 3 Micro TRPs per Macro TRP


Figure 3. Layout illustration of deployment scenario of “Dense Urban”: 9 Micro TRPs per Macro TRP
Table 2. Number of Micro TPP per Macro TRP vs. minimum distance between TRPs and UE cluster radius
	Number of the micro TRPs per macro TRP
	Minimum distance between Micro TRPs (m)
	Radius of UE dropping within a cluster: R (m)

	3
	57.9
	<28.9

	6/7
	42.4
	<21.2

	9
	32
	<16

	10
	29.6
	<14.8



High speed
Following the discussion in last meeting, “straightline eNB placement” was in brackets. Layout illustration of “High speed” can refer to RAN4’s study on performance enhancements for high speed scenario in LTE [2]. 


Figure 4. Layout illustration of deployment scenario of “High Speed”
Other deployment scenarios
Layout illustration of other deployment scenario can follow the existing layout in previous study in RAN1 [3] [4], except for the cases for long distance scenarios which only need a single TRP for evaluation.
Conclusion 
In this contribution, general evaluation assumption based on above deployment scenarios decided in [1] mainly for evaluation of Fundamental physical layer signal structure for new RAT and some issues left from RAN are discussed. The following are proposed:
Proposal: The following proposals shall be discussed can added into the chapter for evaluation in TR.
1. Layout illustrations of Indoor, Dense Urban and High Speed in Figure 1-4 can be captured in TR;
2. Minimum distance between Micro TRPs and radius of UE dropping within a cluster for various number of Micro TPRs per Macro TRP (Table 2) shall be defined and captured in TR;
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