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1. Introduction

In RAN4 #87 meeting, a way forward [1] on beam management in NR was agreed. Based on the agreements in [1], we provide further discussion on link reconfiguration requirements from RRM perspectives.
2. Discussion
2.1. Beam Failure Detection

UE physical layer shall assess the radio link quality on each configured RS resource for the purpose of beam failure detection (BFD). RAN4 achieved the following agreements on BFD.
	· The requirements on both CSI-RS based beam failure detection and SSB based beam failure detection will be introduced, and the following aspects will be specified:

· BLER value for the threshold Qout_LR.

· Maximum number of beam failure detection RS resources, which is defined as 2.

· Hypothetic PDCCH parameters for beam failure instance

· Reuse the parameters for RLM out-of-sync without power boosting for PDCCH/PDCCH-DMRS, which means that the corresponding SINR level of Qout_LR will be 4dB higher than the corresponding SINR level of Qout and slightly lower than the corresponding SINR level of Qin .
· L1 indication interval of two successive beam failure instance, which can be defined as the maximum values between the shortest periodicity of BFD-RS resources and 2ms

· L1 evaluation period for beam failure instance evaluation

· Reuse the requirements for RLM in-sync evaluation, since the corresponding SINR level of Qout_LR and Qin are quite close.

· Low boundary is not applied for BFD evaluation period, since the low boundary for L1 indication interval is defined as 2ms and will be always shorter than the shortest periodicity of BFD RS resource (i.e. 5ms)

· The conditions on Rx beam sweeping operation for RLM are reused for beam failure detection.


It has been seen that most BFD requirements are derived from RLM requirements. The L1 evaluation periods requirements for RLM in-sync evaluation are reused for BFD evaluation.
Within one in-sync evaluation period, 5 measurement samples are assumed for SSB based RLM and 10 measurement samples are assumed for CSI-RS based RLM. The requirements on in-sync evaluation periods are defined with a low boundary of 100ms. For SSB based RLM, the sampling interval is not required to be shorter than 20ms. For CSI-RS based RLM, the sampling interval is not required to be shorter than 10ms.
The low boundary for L1 indication interval is defined as 10ms for RLM and 2ms for BFD. So, it implicitly indicates that UE is allowed to perform downlink link quality estimation on BFD-RS resources more frequently than that on RLM-RS resources when the periodicity of BFD-RS resource is shorter than 10ms. The low boundary for in-sync evaluation periods are not quite suitable for BFD evaluation period.
For SSB based BFD, since the minimum periodicity of SSB is 5ms and longer than the shortest required L1 indication interval, there is no need to define a low boundary for BFD evaluation periods. For CSI-RS based BFD, the periodicity of a CSI-RS resource can be configured within a range from 4 slots to 640 slots. Then, the minimum periodicity of CSI-RS resource is 0.5ms (4 slots with 120KHz SCS) and shorter than the minimum L1 indication interval 2ms. Hence, the L1 evaluation periods for CSI-RS based BFD can be defined with a low boundary of 20ms.
Proposal 1: For SSB based beam failure detection, no low boundary will be defined for L1 evaluation period
Proposal 2: For CSI-RS based beam failure detection, a low boundary of 20ms will be defined for L1 evaluation period.
2.2. Candidate Beam Detection

UE shall perform L1-RSRP measurements on candidate beam resources and find new potential beam for beam failure recovery. RAN4 achieved the following agreements on candidate beam detection.
	· The requirements on both CSI-RS based candidate beam detection and SSB based candidate beam detection will be introduced, and the following aspects will be specified:

· The L1-RSRP measurement period for each configured RS resource in set q1, which will be specified in core requirements.

· FFS how many samples are assumed.
· FFS whether to reflect Rx beam sweeping in FR2

· The measurement accuracy of L1-RSRP for candidate beam detection will be studied in performance part.

· Requirements on accuracy and its side condition for L1-RSRP should be specified as a package.

· FFS whether to use the same L1-RSRP accuracy requirements of for both candidate beam detection and beam reporting.


It was agreed to define measurement period of L1-RSRP measured on the candidate beam resources. RAN4 shall study on how many samples are assumed within one measurement period. The requirements on L1-RSRP measurement period are related to the expected measurement accuracy and the corresponding side condition.
When beam failure recovery is triggered, UE shall provide to higher layers with the index of new selected beam(s) with measured L1-RSRP above threshold Qin,LR, and UE will initiate contention-free Random Access procedure by using the associated resources for beam failure recovery. If the selected new beam has a poor side condition, the corresponding RACH transmission will also fail. The side condition for L1-RSRP shall be defined at a relative good SINR level.

The UE will trigger beam failure recovery when the downlink link quality is worse than the threshold Qout,LR. Based on the agreed requirements on BFD, the corresponding level of threshold Qout,LR is around SINR=-5dB. So, the SINR level of the selected new beam will be expected to be higher than -5dB. The side condition of L1-RSRP accuracy requirements for new beam selection can be defined as SINR=0dB.
For mobility measurements, 5 measurement samples are assumed for SS-RSRP and the absolute SS-RSRP measurement accuracy is defined as ±4.5dB with SINR=-6dB. If the absolute L1-RSRP measurement accuracy is also defined as ±4.5dB, then a shorter measurement period can be specified for L1-RSRP measurements. For SSB based L1-RSRP, one measurement period could include 3 measurement samples. For CSI-RS based L1-RSRP, one measurement period could include 5 measurement samples.
Proposal 3: For SSB based new beam detection, 3 measurement samples are assumed within one L1-RSRP measurement period.
Proposal 4: For CSI-RS based new beam detection, 5 measurement samples are assumed within one L1-RSRP measurement period.

3. Conclusions

This contribution provides the discussion on the requirements for link reconfiguration in NR. The following proposals are provided:
Proposal 1: For SSB based beam failure detection, no low boundary will be defined for L1 evaluation period
Proposal 2: For CSI-RS based beam failure detection, a low boundary of 20ms will be defined for L1 evaluation period.
Proposal 3: For SSB based new beam detection, 3 measurement samples are assumed within one L1-RSRP measurement period.

Proposal 4: For CSI-RS based new beam detection, 5 measurement samples are assumed within one L1-RSRP measurement period.
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