3GPP TSG-RAN WG4 Meeting #81
                                                             R4-1609270
Reno, Nevada, USA, 14 - 18 November, 2016
Agenda Item:
11.5.3
Source:
ZTE
Title:
Further discussion on NR BS Classes
Document for:
Discussion
1 Introduction
In the last meeting, the issues on the NR BS classification were discussed in [1~3], and in the WF[4], the agreement on BS classes for NR were capture as follow.
· Further discussion is needed on whether to capture 

· simulation parameter (like MCL today) for each BS class in the TS as means of describing deployment scenarios

· Minimum distance from BE to UE could be one option

· simulation assumptions behind the BS class dependent requirements by some other means

· parameters based on EIRP considering the cell sizes
· whether to define different BS classes for below 6GHz or above 6GHz or both is FFS 

 This contribution gives some further considerations on NR BS Classes.
2 Discussion
As we know, the MCL was largely used as a criterion to define the BS classes for 3GPP so far, this is because that before AAS feature was introduced, the performance related to antenna was not covered in 3GPP study, and the MCL was used as the key character when defining the radio environment in the co-existence simulation parameters.

During the discussion of Rel-13 AAS, some concepts related to antenna were introduced to describe the antenna performance such as beam forming. The parameter of minimum distance between UE and BS instead of MCL was used in the deployment parameter assumption for the co-existence study. Nevertheless, the R13 AAS BS specification contains a full set of conducted requirements at the transceiver array boundary. In addition, the enhanced rel-14 AAS BS specification will be based on migrating the existing R13 AAS BS conducted requirements to over the air requirements which provide the same level of performance and protection as the rel-13 AAS BS requirements does.
2.1 Sub-6GHz NR BS
From our understanding, the key point for NR BS classification is whether the antenna connector was available or not. When the antenna connectors are still available for BS and UE in some cases, then it is reasonable to use the criteria likely MCL to classify the NR BS, which similar with the AAS. 

So far the NR BS RF requirements discussion was divided into sub-6GHz and above 6GHz in RAN4. For the RF requirements of sub-6GHz, the agreements can be found in [5], which were: The existing 3GPP requirements for LTE and MSR including AAS should be re-used for NR as much as possible. However, how to re-use the existing requirements as much as possible needs further studies.  From the co-existence aspect, it should be consider the new characteristics for NR, such as new frequency range, new BS and UE antenna and beamforming configuration. The beamforming for BS and UE antenna for 5G NR below 6GHz may be configured as [6]: 
· No Beamforming
· BS Beamforming only
· BS and UE Beamforming
It can be seen that for the first two cases, the NR BS is very similar with the existing LTE BS and MSR BS including AAS BS. In the case of beamforming is configured only for BS antenna, some of the NR BS RF requirements should be specified as “OTA only” and some as “conducted or OTA”, which mean the NR BS can be roughly seen as similar to AAS BS. From the BS testability aspects, it should be consider and develop a framework that differentiates BSs based on operating frequency and ability to use beamforming, the test for the sub-6GHz NR shown in [5],
· Conducted requirements on current bands below 6 GHz not exploiting beamforming extensively (e.g. RRU + passive antenna) 
· BS operating at current bands or possible new bands below 6 GHz exploiting beamforming (e.g. AAS base stations), both OTA requirements and hybrid requirements would be necessary 

For the NR UE, it seems the less possibility of UE supporting antenna array like BS for the beamforming capability for the bands below 2GHz such as around 700MHz, because the antenna size is large in the low frequency. In this case, the UE may be tested with conformance test with the conduct requirements. 
Therefore, in the case of the antenna connector was available for BS and UE for sub-6GHz NR, it is reasonable that MCL is adopted as the criterion for the BS classification. The MCL value for sub-6GHz NR may be different with the traditional MCL adopted in current 3GPP specification and it needs further study.
2.2 Above 6GHz NR BS
For the above 6GHz NR, high frequency (i.e. mm wave) and massive antennas will be considered in the deployment, and higher frequency means higher propagation loss and higher integration. Due to the higher integration for frequency above 6GHz NR BS, the antenna connector may not be available any more, which means it may difficult to define and test the requirements at the antenna connector. 
As shown in the WF, minimum distance from NB to UE could be one option as criteria for BS classification, which comes from the contribution [3], the reason was that MCL approach is problematic due to OTA behaviour, missing antenna connectors and beamforming impacts. Also it is proposed in [3] to introduce the BS types based on the frequency range.  Also in [1], another possible alternatives criterions to MCL for the two initial NR BS classes was mentioned, i.e. high-CL BS class and low-CL BS class, based on the minimum distance between antennas (BS and UE), also including the antenna beamforming gains.
According to the experience of 3GPP, the criteria for BS classes should include the information such as antenna gain, minimum distance (or path loss) between BS and UE. In current 3GPP specifications, the BS classes apply for all the frequency range, independent on the frequency which the BS operating on. As the antenna beamforming is the key feature for NR BS, how to capture the beamforming gain and the other losses such as penetration loss when we define the BS classes needs further studies.
3 Conclusion
In this paper, we provide some further some considerations on NR BS Class. For the criteria selecting, it should make the specification simple and clear, or the specification will cause confusion. Due to the large frequency span or NR BS (from 700MHz to up to 100GHz), the frequency characters are different. 
As the NR BS RF requirements are being discussed in RAN4 and it is not clear so far which types of requirements will be defined. At this stage of development of 5G systems, it may too early to exclude the conducted requirements. Considering the antenna connectors(UE and BS) may be available in some cases in sub-6GHz NR, therefore it is proposed:
Proposal: Define different criterions as follow for NR BS classification as baseline.
· MCL, and the value should be reinvestigated.

· Other criterions such as minimum distance of UE and BS, etc.

How to use the criterions to define the NR BS classes need to further study.
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