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Introduction
In the last RAN ad-hoc meeting in USA, deployment scenarios and some key parameters for enhanced mobile broadband (eMBB) are discussed. Most deployment related parameters are determined and 30 of them are further discussed in email reflector. For the carrier frequency of indoor hot spot scenario, whether supporting below 6GHz or not is still under decision. This document proposes the importance and necessary of including below 6GHz (around 4GHz) for indoor hot spot evaluation.
Discussion about supporting below 6GHz for indoor hot spot scenario
During the Email discussion, there are 8 companies supporting below 6GHz for indoor hot spot. The reason and comments are summarized as the following table.
	Company
	Yes/No
	Comments

	CMCC
	Yes
	It is uncertain for the allocation of above 6GHz in WRC-19. In that case, below 6GHz could also be considered.

	Huawei
	Yes
	Due to the available bandwidth is “not under control of 3GPP”, there is need to consider contribution of capacity from sub-6GHz as well, and improve the spectrum efficiency there. 

	AT&T
	Yes
	Below 6GHz spectrum is an important spectrum to consider for indoor applications

	CATT
	Yes
	4GHz with ultra dense TRPs are very important scenarios for 5G indoor.

	ZTE
	Yes
	The carrier frequency of around 4GHz not only meets a better coverage ability, but also improves 5th percentile user spectrum efficiency for indoor hotspot. Therefore, “Above 6 GHz and below 6 GHz”, as a candidate,  should be considered

	CATR
	Yes
	Indoor is very important 5G scenarios. In some countries, below 6G spectrum is more possible for early 5G deployment. Performance improvement is expected in 5G phase for indoor on below 6GHz spectrum.

	Orange
	Yes
	In many regions, no much spectrum above 6Ghz will be available in the first years of 5G deployment. It is important to evaluate the scenario below 6GHz 

	LG
	Yes
	Whether to focus on above 6 GHz only or not may depend on what evaluation metrics we like to see. For eMBB throughput evaluations, focusing on above 6 GHz seems sufficient. However, we consider below 6 Ghz would be necessary for the following case as an example. For practical deployment of APs (e.g., practical ISD, handling of various installation options for multi-story building), it seems necessary to understand coverage provided by each frequency band. 



5G new air interface will include both below 6GHz and above 6GHz. Based on the email reflector, we find that most of the companies agree that below 6GHz 5G system will support InH scenario and will be widely deployed for indoor in future. 
The purpose of defining evaluation scenarios is to provide guidance to the air interface design and key technologies study. If this scenario for below 6GHz is not evaluated, that means 5G new air interface on sub-6GHz will be only evaluated based on other outdoor scenarios. But we all know that the updated InH here is quite different from outdoor from many aspects. The differences are summarized as following:
· Different propagation model:
Usually, for indoor scenario, the propagation model is different from outdoor. Path-loss, LOS/NLOS probability and shadow fading characters are quite different from outdoor.
· Different small scale channel model:
For indoor scenario, the time delay spreading are much short than that of outdoor. Multi-path number and distribution are different. Frame design, pilot design and MIMO technologies are quite related to those characters.
· Interference of ultra dense TRPs:
In the updated InH scenario, denser TRPs are deployed, typical ISD is 20m and 12 TRPs in one open area. With such ultra dense TRPs, there would be more interference problems needed to be considered.  
Besides those technical reasons, uncertainty of the frequency allocation of above 6GHz should also be considered. As many companies pointed out, above 6GHz frequency bands will be identified in WRC-19. It is not safe for our study to only support “future bands” in this scenario. 
Since InH is a very important for 5G new air interface below 6GHz to support indoor hot spot, and many characters of indoor are different outdoor scenarios, we believe below 6GHz should be evaluated.
Proposal 1: Carrier frequency of below 6GHz for indoor hot spot scenario should be evaluated.
Conclusion
[bookmark: OLE_LINK3]This contribution discusses the reason to support below 6GHz for indoor hot spot scenario. Based on the discussion, it is proposed to include below 6GHz to be evaluated for this scenario. 
Proposal 1: Carrier frequency of below 6GHz for indoor hot spot scenario should be evaluated.
Text proposals to TR 38.913 for section 6.1.1 based on these discussions are included in Annex of this contribution.
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Annex 
Text proposal to TR
-------------Start of text proposal-----------------
[bookmark: _Toc441264832][bookmark: _Toc441838504]6.1.1	Indoor hot spot
The indoor hotspot deployment scenario focuses on small coverage per site/TRP (transmission and reception point) and high user throughput or user density in buildings. The key characteristics of this deployment scenario are high capacity, high user density and consistent user experience indoor.
Some of its attributes are listed in Table 1.
Table 1. Attributes for indoor hotspot
	Attributes
	Values or assumptions

	Carrier Frequency*
	Around 30GHz or 
Around 70GHz or
below 6 GHz (around 4 GHz)
[Above 6 GHz (around 30 GHz or around 70 GHz) and below 6 GHz (around 4 GHz)**]

	Aggregated system bandwidth ***
	[Above 6GHz: Up to 1GHz (DL+UL)]
Below 6GHz: 200MHz(DL+UL)

	Layout
	Single layer:
- Indoor floor
(Open office)

	ISD
	20m
(Equivalent to 12TRPs per 120m x 50m)

	BS antenna elements
	[TBD-EMAIL]

	UE antenna elements
	[TBD-EMAIL] 

	User distribution and UE speed
	100% Indoor, 3km/h,
10 users per TRP

	Service profile
	Note: Whether to use full buffer traffic or non-full-buffer traffic is FFS. For certain KPIs, full buffer traffic is desirable to enable comparison with IMT-Advanced values.


* )The options noted here are for evaluation purpose, and do not mandate the deployment of these options or preclude the study of other spectrum options. A range of bands from 24 GHz – 40 GHz identified for WRC-19 are currently being considered and around 30 GHz is chosen as a proxy for this range.  A range of bands from 66 GHz – 86 GHz identified for WRC-19 are currently being considered and around 70 GHz is chosen as a proxy for this range 
[**) Evaluation only required if >6GHz cannot meet requirement.]
***) The aggregated system bandwidth is the total bandwidth typically assumed to derive the values for some KPIs such as area traffic capacity and user experienced data rate. It is allowed to simulate a smaller bandwidth than the aggregated system bandwidth and transform the results to a larger bandwidth. The transformation method should then be described, including the modelling of power limitations.
-------------End of text proposal-----------------
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