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1	Introduction
On RAN4 AH-1801 (Jan. 2018), Fixed Wireless Access (FWA) UE type is agreed to be introduced, and the following agreements were provided [1]:
	Agreement:
· UE type
· Define a new UE type termed fixed wireless access (FWA)
· Impact on UE requirements
· The following requirements may be potentially impacted by the new UE type:
· Power class: peak EIRP
· Power class: spherical coverage
· REFSENS
· Other potential impacts are not precluded
· The requirements associated with the FWA UE type are targeted for the Rel-15 scope of the NR WI
· Peak EIRP and EIS evaluation parameters
· Verify alignment on any architecture differences and the parameters needed for peak EIRP and EIS calculation of fixed wireless access devices
· Use the table in slide 4 as starting point
· As it is not comprehensive, companies are encouraged to provide additional parameters or comments for the table
· Testability aspect should be considered.



With the following work plan approved with the target to finalize this FWA UE type in Rel-15 [1], RAN4 need to catch up the plan by study the impact on RRM specification due to FWA UE type. As far as we understand, FWA UE type’s impact on RRM requirement has not be discussed or addressed so far, hence we would like to use this paper to trigger this discussion. 
	Approved Work Plan:
· RAN4 AH-1801:
· Agree on the framework and work plan to implement requirements for the FWA UE type
· RAN4 #86:
· Finalize the scope of the impact of the FWA UE type on TS38.101-2
· Consolidate feedback and finalize parameters to be used in peak EIRP and EIS analysis
· Discuss spherical coverage simulation assumptions suitable for the use case
· RAN4 #86-Bis:
· Make progress on the power class and REFSENS evaluations
· Make progress on spherical coverage evaluations
· RAN4 #87:
· Finalize the requirements for the FWA UE type



In this meeting, we have an accompanying paper [6] to further provide our understanding and clarification on FWA UE product type and also our view on how we precede the work in RAN4, especially the UE RF requirements impacted by introducing FWA UE type with 55dBm peak EIRP limit, which should also be noted since the impact on RRM requirement is tightly related to FR2 FWA UE’s use case. Similar to the analysis in our accompanying paper [6], we also focus the study on FWA UE type with 55dBm peak EIRP limit in this paper. 
2 Discussion
3.1 Use Case for FWA (with 55dBm peak EIRP limit)
As we discussed in our accompanying paper [6], with the focus on the FWA UE type with maximum EIRP limit of 55dBm, FCC’s definition (in FCC’s terminology, FWA UE type with 55dBm max EIRP limit is called as “transportable stations”) clearly indicate that transportable stations only operate in stationary location, which could be in varying forms such as customer premises equipment for wireless broadband, local hubs, etc. In other words, the UE type which is installed on moving platform should be excluded at least in Rel-15 RAN4 discussion for transportable stations, which is also our proposal in [6]. 
Another important factor to be considered is the installment method for FWA UE type with 55dBm peak EIRP limit. Based on our information, the devices will be firstly deployed as the business model to guarantee professional technician installment, rather than customer installment. With the professional installment, operators can make sure FWA is installed in the position with the operating main beam towards gNB directly or towards the direction with good signal strength, which mitigate the link-budget limitation for mmWave bands. 

3.2 Impact on RRM Requirements
With the above discussion for FWA UE type (with 55dBm peak EIRP limit) in mind, we would like to provide our analysis for RRM requirement work scope by introducing this new UE type. 
· Section 4.1/4.2 Cell Selection/Re-selection (SA RRC_IDLE state)
For RRM requirement on cell selection and re-selection for SA UE in RRC_IDLE state, we expect no requirement needs to be modified for FWA UE type. For cell selection, FWA UE type still needs to guarantee to camp on the selected suitable cell during switch-on procedure. Although the stationary operation mentioned above could somehow alleviate the demand for cell re-selection designed majorly for UE mobility, we believe this requirement can still be kept as it is considering the needs for cell re-selection especially for mmWave signal propagation environment, e.g., the LOS link could be temporarily blocked in which cell re-selection is still needed.
· Section 5.1/5.2 Cell Selection/Re-selection (SA RRC_INACTIVE state)
For Cell Selection/Re-selection requirement in SA RRC_INACTIE state, we expect the same conclusion can be made as SA RRC_IDLE state, which help us to reach the following observation: 
Observation 1: For FWA UE type (55dBm peak EIRP limit), the same requirement of Cell Selection/Reselection (SA RRC_IDLE and RRC_INACTIVE state) should be applied as normal UE handheld UE type.
· Section 6.1/6.2 Handover and RRC Connection Mobility Control
Similar to cell re-selection, we expect FWA UE type should also follow handover requirement even it is only requested for stationary operation. Although professional technician will install the FWA UE type in the position with boresight direction pointing to the desired serving gNB, however the variation of mmWave signal propagation condition (rains, temporary blocking etc.) also provide challenges for the serving communication link, and the well-defined handover procedure could help to mitigate the impact. From that perspective, we propose to maintain the same handover requirement for FWA UE type. 
On the other hand, similar story is applied to RRC connection mobility control requirement, which includes: RRC re-establishment, random access, and RRC connection release with redirection. RRC re-establishment is an important procedure to re-establish RRC connection which is particularly important to maintain the connection in mmWave condition. For random access, we don’t see any difference between handheld UE and FWA UE type. For RRC connection release with redirection, it is still under discussion on redirection to NR is possible or not, while FWA UE type is most likely to be only capable of mmWave NR operation. However, we assume it is harmless to keep this for FWA UE type, and if FWA UE is only designed for FR2 operation, then naturally no requirement will be applied for RRC connection release with redirection. 
Observation 2: For FWA UE type (55dBm peak EIRP limit), the same requirement of Handover should be applied as normal UE handheld UE type.
· Section 7 Timing (UE transmit timing, UE timer accuracy, timing advance, cell phase sync accuracy, MTTD/MRTD)
For timing requirements, we don’t observe the necessity to redefine requirements for FWA type UE. 
· Section 8 Signalling characteristics (RLM, Interruption, SCell activation/deactivation delay, UE UL carrier RRC reconfiguration)
Similar to the discussion above, the variation of mmWave signal propagation condition (rains, temporary blocking etc.) is expected to be experienced by FWA UE type, and RLM procedure helps it to maintain the physical layer connection. So we expect the same requirement of RLM should be applied to FWA UE as normal UE handheld UE type. For interruption requirement, although we expect the FWA UE type (at least in Rel-15) should operate for SA mode, the corresponding requirements of interruption with SA NR CA still apply. For SCell activation/deactivation delay and UE UL carrier RRC reconfiguration requirements, we also expect no need to differentiate between normal handheld UE and FWA UE type.
· Section 9.1 General measurement requirements
The UE measurement requirements including measurement gap design and UE measurement/reporting capability. Especially for UE measurement capability, RAN4 define the requirement with the input from system-level simulation (to see the required cell/beam which needs to be monitored) and also UE vendors’ input by considering implementation complexity. For FWA UE type, we expect higher beamforming gain achieved by more antenna elements contained in one array, which means more beam/cell number is expected to be monitored with certain SINR level, however, the necessity of mobility is much decreased due to stationary operation assumption on the other hand. Considering both factors, we propose to maintain the same UE measurement capability requirement as normal handheld UE type for FWA. For other measurement design, we expect no different requirements needed for FWA. 
Observation 3: For FWA UE type (55dBm peak EIRP limit), the same requirement of UE measurement capability should be applied as normal UE handheld UE type.
· Section 9.2/9.3 NR intra/inter-frequency measurement and Section 9.4 Inter-RAT measurement
We expect the same set of requirements for intra and inter-frequency measurement are still needed for FWA UE type. As indicated before, neighboring cell measurement is still needed, for which NW can have the flexibility to configure this in case of UE have unstable mmWave propagation condition with current serving cell. For inter-RAT measurement, we expect there is no need for FWA UE type to work on other RAT than NR, if that is the case FWA UE’s capability naturally excludes the applicability of inter-RAT measurement requirement for it. 
· Section 10.1 NR measurement performance and Section 10.2 E-UTRAN measurement
Considering the performance is baseband performance after beamforming gain, we also expect no change is needed for FWA UE type. For E-UTRAN measurement, similar to above discussion, we expect there is no need for FWA UE type to work on other RAT than NR, and FWA UE’s capability naturally excludes the applicability of inter-RAT measurement requirement for it.

With the above discussion, we can reach the conclusion that RRM requirement in TS38.133 needs no change due to introducing FWA UE type (with 55dBm peak EIRP limit):
Proposal 1: RRM requirement in TS38.133 needs no change due to introducing FWA UE type (with 55dBm peak EIRP limit).
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3 Conclusion
In this paper, we provided our view on RRM requirement and potential the applicability rule due to introducing FWA UE type (with 55dBm peak EIRP limit), with the following observations and proposal achieved. 
Observation 1: For FWA UE type (55dBm peak EIRP limit), the same requirement of Cell Selection/Reselection (SA RRC_IDLE and RRC_INACTIVE state) should be applied as normal UE handheld UE type.
Observation 2: For FWA UE type (55dBm peak EIRP limit), the same requirement of Handover should be applied as normal UE handheld UE type.
Observation 3: For FWA UE type (55dBm peak EIRP limit), the same requirement of UE measurement capability should be applied as normal UE handheld UE type.
Proposal 1: RRM requirement in TS38.133 needs no change due to introducing FWA UE type (with 55dBm peak EIRP limit).

4 Reference
[1] R4-1801191, “WF on Fixed wireless access use case for FR2” Intel Corporation, Verizon, RAN4-AH1801 January 2018.
[2] R4-1711861, “Summary of simulation results on Coexistence Studies for 55dBm CPE,” Ericsson, Qualcomm, Samsung, Verizon, Nokia, RAN4 #84bis, October 2017.
[3] R4-1801789, “On FR2 REFSENS for FWA devices”, Intel, RAN4 #86, February 2018.
[4] R4-1801787, “On FR2 power class for FWA devices”, Intel, RAN4 #86, February 2018.
[5] R4-1802402, “Handling of minimum requirements for CPE devices”, Samsung, RAN4 #86, February 2018.
[6] R4-1803845, “Discussion on FWA Devices and Impact on RF Requirement”, Samsung.

3/4
