3GPP TSG RAN WG1 Meeting #85

 


 R1-164555
Nanjing, China 23rd - 27th May 2016

Agenda Item:
7.1.2
Source: 
LG Electronics

Title: 
Remaining Issues on Evaluation Assumptions for New Radio Interface
Document for:
Discussion 
1. Introduction
In RAN1#84bis, we started to study on the NR including evaluation assumption for NR. Regarding the general evaluation assumption, several parameters (i.e. layout, ISD, carrier frequency, bandwidth, BS related parameters, UE related parameters, antenna modeling and traffic model) were agreed for five scenarios such as indoor hotspot, dense urban, rural, urban macro and high speed train [1]. Also, on the following e-mail discussion, we discussed antenna related parameters, transmission power and UE noise figure. But, until now, we have some issues to need for further discussion. In this contribution, we provide our view and discuss key consideration points on some remaining issue.
2. Remaining Issues on Evaluation Assumption
· The maximum number of antenna elements
On the e-mail, we are discussing the possibility of increasing the number of antenna element. One of main motivation of increasing the antenna element is to maximize the antenna gain. However, we need to weigh whether increasing antenna elements for improving antenna gain is allowable approach. 
First, we can check some regulation (e.g. maximum peak EIRP limit). In FCC, some companies suggested a maximum transmission power limit of 58-65 dBm EIRP for base-station operating in the 28, 39 and 37 GHz bands [2]. For calculating EIRP of TRP at 30GHz, we can assume TRP transmit power of 35dBm for micro layer in dense urban and 43dBm for urban macro as discussed on the e-mail. Also, 8dBi TRP antenna element gain can be assumed. On these assumptions, we can calculate that maximum EIRP is 69 dBm and 77dBm with 256 TRP antenna elements. From the result, we may think that 256 of TRP antenna elements is enough number to reach the maximum peak EIRP limit.
As other check point, we can consider the complexity of both evaluation and implementation. When large number of antenna element is introduced, the complexity for analog beam control can be followed. Also, in the simulation work perspective, huge antenna elements could become a big burden for simulation because of increasing simulation run time and requiring large memory size. 
Therefore, we think that keeping the current value (i.e. 256 for TRP antenna elements at 30GHz, and 32 for UE antenna elements at 70GHz) is reasonable for NR evaluation.
Proposal 1: We should keep that TRP antenna element for 30GHz is up to 256, and UE antenna element for 70GHz is up to 32.
· The antenna element sets for NR evaluation
After deciding maximum number of antenna elements, it is necessary to discuss exact number of Tx/Rx antenna element for NR evaluation. Taking into account the maximum number of antenna element (i.e. 64 antenna element for eNB) assumed in eFD-MIMO WI, it is preferable for NR study to assume larger number of antenna element than that of LTE-A pro. So, over 64 antenna elements can be considered for TRP in below 6GHz. Also, for providing antenna gain in above 6GHz, it is desirable to introduce over 64 antenna elements.
In UE side, 4 antenna elements could be considered as a minimum number for receive antenna in 4GHz band since LTE device with 4 receive antennas has been already implemented. Also, in order to improve SINR and spatial multiplexing gain, larger number of receive antenna (e.g. maximum 8 antenna elements) can be considered. In above 6GHz band, larger number of antenna element should be considered for the purpose of coverage enhancement. For example, 8 or 16 could be a minimum number of receive antenna. Furthermore, we need to discuss on assumption for NR study whether the numbers of Tx and Rx antenna are same or different. 
Based on the above discussion, we provide an example of antenna element sets for NR evaluation considering minimum and maximum number of antenna element according to frequency band.
Table 1. Example of antenna element sets for NR evaluation
	
	TRP antenna elements
	UE antenna elements

	4GHz
	128 and 256
	4 and 8

	30GHz
	128 and 256
	16 and 32

	70GHz
	256 and 512
	16 and 32


Proposal 2: Limited number of antenna element sets should be made for NR evaluation.
3. Conclusion
We discuss some remaining issue for NR evaluation assumption and have following proposals:
Proposal 1: We should keep that TRP antenna element for 30GHz is up to 256, and UE antenna element for 70GHz is up to 32.
Proposal 2: Limited number of antenna element sets should be made for NR evaluation.
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