[bookmark: _GoBack]3GPP TSG-RAN WG4 Meeting #101-e	R4-2119109
Electronic Meeting, 1st - 12thNov, 2021

Source:	ZTE Corporation
Title:	Discussion on RX beam number for HST FR2
Agenda Item:	8.9.4.2
Document for:	Approval
1. Introduction
In the last meeting, a way forward on RRM NR FR2 HST was approved in [1]:
	Number of RX beams
GtW agreements:
· RX beam number for RRM requirements definition
· Define two set of requirements for Scenario A and Scenario B in terms of number of RX beams per UE
· Scenario A: [2] RX beams for all scenarios
· Scenario B: [6] RX beams for all scenarios
· FFS on feasibility and methods to differentiate scenarios from UE perspective
· FFS if different UE capabilities shall be used for Scenario A and B support
· Note: if there is insignificant difference between Scenario A and B requirements, then further discussion on unified requirements can take place
Way forward:
Discuss the FFS issues from GTW agreement and the possibility to unify the requirements further.
Impact of RRH position at one/both sides of rail track
[bookmark: OLE_LINK8]Agreement:
There is no impact of RRH position at one/both sides of rail track in Scenario-A under the assumption that UE boresight direction (or the beam direction if there is only one beam) is parallel to the track
Way forward:
Companies are encouraged to evaluate candidate options for Scenario-B considering the GtW agreements
· Option 1: RRM requirements are defined with scaling factor which is double of number of RX sweep number in scenario study.
· Option 2: RRM requirements are defined with adapted scaling factor based on explicit or implicit signalling from network to UE.
· Other options are not precluded.
Impact of obstruction between RRH and UE
Agreement:
Impact of obstruction between RRH and UE on RRM e.g., beam management/RX beam number, doesn’t need to be discussed in this session.
Unified uni- and bi-directional RRM requirements
Way forward:
Companies, which have concerns with regard to defining a unified set of enhanced RRM requirements for uni- and bi-directional modes, are encouraged to bring technical analysis outlining the cause/reason for the difference in uni and bi-directional modes taking into account different (or range of) Dmin, etc. 
Companies are recommended to capture their analysis in TR 38.854.


In this document, we provide some analysis focus on the following remaining open issues about RX sweep beam number:
· Rx beam number for Different Scenarios and different deployments
· Impact of RRH position at one/both sides of rail track for Scenario B
2. Discussion
2.1 Rx beam number for Different Scenarios and different deployments
According to our link budget analysis in [2], even for Scenario B uni-directional deployment, 2 RX beam is sufficient. More RX beam will not bring much additional gain. Therefore, it is recommended that square brackets can be removed. For Scenario A, 2 RX beam are used for both uni- and bi-directional deployments. For Scenario B, 6 RX beam is redundant, both for uni- and bi-directional deployments, less RX beam number can be considered, or, at most 6 RX beam can be supported.
Proposal 1: 2 RX beam per CPE panel is enouth for both uni- and bi-directional deployments of Scenario A.
Proposal 2: 6 RX beam per CPE panel is a bit redundant for Scenario B, especially for bi-directional deployment.
2.2 Impact of RRH position at one/both sides of rail track for Scenario B
We are a bit confused that during 98 meeting, the following agreements were approved in [2]:
	· RAN4 primarily consider HST FR2 deployment with
· [bookmark: OLE_LINK2]One train moving over one railway track in one direction;
· RRHs are located on one side of the track;


So we are not sure whether we need to strictly follow such agreement. We suggest firstly we should identify whether such agreement need to be updated. If the answer is No, we do not need to discuss this issue no longer. If the answer is Yes, we need to further discuss this issue. Since this issue belong to scenario deployment scope, maybe we can seek for the help of Scenario session, wait for their identify of whether need to consider two sides deployment. 
[bookmark: OLE_LINK1]Proposal3: Firstly identify whether some update are needed for the previous agreements. If no, we do not need to discuss this issue.
Suppose the answer is Yes, then two options were proposed during last meeting:
	· Option 1: RRM requirements are defined with scaling factor which is double of number of RX sweep number in scenario study.
· Option 2: RRM requirements are defined with adapted scaling factor based on explicit or implicit signalling from network to UE.
· Other options are not precluded.


From the perspective of RRM study, for the two cases that one side deployment and “Z” shape deployment, the RX beam number should be different, one simply solution is to double RX beam number for the case of “Z” shape deployment. However, how to notify the UE of the current single-side deployment or “Z” shape deployment so that the UE can determine the RX beam number according to the deployment. This is the key problem to be solved. For the UE that is about to move to the "Z" shape deployment line segment, the NW signaling indicates the specific RX beam number of the UE and the group of RX beam to sweep, which will greatly improve the efficiency of the UE in measurement. Accordingly, different RRM requirements corresponding to one side deployment and “Z” shape deployment should be supported respectively. So we support Option 2. However, which will make the implementation much complicated. The complexity is not only reflected in the need of double RX beam number. For single-side deployment, the NW may also need to explicitly or implicitly indicate the UE on which side the RRH is deployed, so that the UE can select a suitable group from two groups of RX beam. In this way, not double RX beam number can be implemented.
Proposal4: If we identify update the previous agreements, RRM requirements are defined with adapted scaling factor based on explicit or implicit signalling from network to UE.
Proposal 5：If considering the possibility of two sides deployment, not only adapted scaling factor should be supported, the NW signalling indication should also be studied further. 
Further more, we need to consider the CPE panel placement. If using one CPE panel to cover two sides’ RRH transmission, maybe the CPE panel can only be placed vertically in the CPE moving direction, as shown in Fig.1. but we concern some loss will be introduced when UE is close to the serving RRH. If using two panels to cover two sides’ RRH transmission, as shown in Fig.2, which will lead to better beam coverage since the boresight direction can be slightly deviated from the CPE moving direction, but for bi-directional deployment, maybe 2+2 CPE panels are necessary, which beyond the agreed UE antenna configuration. So two sides deployment leads challenge to the agreed UE antenna configuration for bi-directional deployment. 


Fig.1 One CPE panel for two sides deployment(uni-directional)


Fig.2 Two CPE panels for two sides deployment(uni-directional)
Observation 1：In order to achieve better beam performance, 2 CPE panels are needed just for uni-directional two sides RRH deployment, so 4 CPE panels may be needed for bi-directional two sides RRH deployment.
3. Conclusion
In this contribution, we have the following proposals for RX beam sweep number:
Observation 1: In order to achieve better beam performance, two CPE panels are needed just for uni-directional two sides RRH deployment, so four CPE panels may be needed for bi-directional two sides RRH deployment. 
Proposal 1: 2 RX beam per CPE panel is enouth for both uni- and bi-directional deployments of Scenario A.
Proposal 2: F6 RX beam per CPE panel is a bit redundant for Scenario B, especially for bi-directional deployment. 
Proposal 3: Firstly identify whether some update are needed for the previous agreements. If no, we do not need to discuss this issue.
Proposal 4: If we identify update the previous agreements, RRM requirements are defined with adapted scaling factor based on explicit or implicit signalling from network to UE. 
Proposal 5: If considering the possibility of two sides deployment, not only adapted scaling factor should be supported, the NW signalling indication should also be studied further. 
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