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Introduction
In RAN1#87, the following agreement was made:
Agreements:
· NR to provide robustness against beam pair link blocking
· Study mechanisms to achieve the above purpose
· E.g., by enabling PDCCH/PDSCH monitoring with N beams
· E.g., N=1, 2, …
· E.g., TDM monitoring, simultaneous monitoring, etc.
· E.g., by enabling composite beams via e.g., SFBC and/or multi-stage control channel
· The examples are not intended to be exhaustive
Agreements:
· NR should study the necessity of event-driven UE initiated UL transmission, e.g., in the event of beam quality degradation 
· E.g. due to UE mobility/rotation, blockage, and/or link failure, etc.
· FFS: details of event(s) of beam quality degradation

In this contribution we discuss issues around the latter agreement on studying UE initiated beam recovery.
[bookmark: _Ref178064866]Discussion
[bookmark: _Toc471389344]In a companion contribution providing an overview of DL beam management procedures [1], we observe that most packets in today’s networks are small and appear bursty, which implies that some baseline beam management should be in place to handle these packets without extensive beam management procedures. By baseline, we mean a procedure with  a coarse level of accuracy appropriate for short data sessions where only a small amount of data is transmitted in downlink and/or uplink. The key in the baseline procedure is to quickly find a suitable (coarse, good enough) beam pair link, deliver the data in one or only a few transmission opportunities, and then for the UE to go back to IDLE or RRC_INACTIVE. In the baseline, the focus is on quick, opportunistic data delivery rather than on robustness and throughput optimization. It is envisioned that the baseline procedure is used in most cases.
For longer data sessions which occur less often, an extended procedure should be applied with an enhanced level of accuracy. In this case, the UE spends more time in the RRC_ CONNECTED state, allowing the network to build in robustness and data throughput optimizations for both the control and data channels before the UE goes back to IDLE or RRC_INACTIVE. The division between short and long is not necessarily clear cut; however, the network has visibility on what procedures to invoke (baseline or extended), for example, using its knowledge of buffer states in both the DL and the UL.
In the extended procedure, PDCCH robustness is built in through the establishment of at least a second beam-pair link (BPL) as we propose in [2]. The first BPL established in the baseline procedure is referred to as the “active BPL,” and the second (backup) one as the “monitored BPL.” The purpose of having two links is for recovery from sudden blocking events that can occur at mmW frequencies. The approach proposed in [2] is for the UE to periodically search for PDCCH transmissions on the alternative, monitored BPL with a relatively low duty cycle, e.g., 1 in 10 slots. The periodicity is agreed between gNB and UE such that the UE knows to switch its Rx beam to search for the PDCCH on the monitored BPL during the appropriate slot. In this way, if the active BPL is blocked, PDCCH can still get through. A blocked active link can be detected by the gNB; the gNB can then switch BPLs such that the monitored BPL becomes the new active BPL.
A key aspect of the proposed PDCCH robustness procedure is that it is network controlled. The network configures the UE with appropriate CSI-RS resources on which to measure, and the UE feeds back its selection on the best gNB Tx beam through CRI, akin to Class B, K>1 operation in LTE. In addition, the CSI-RS resources and gNB beamforming can be configured in such a way that a gNB Tx beam is held fixed for some number of (sub)time units to allow the UE to optimize its Rx beam.
Moreover, to track UE mobility and rotation, both the active and monitored BPLs are continually updated. This can be achieved either through aperiodic triggering of CSI measurements (including CRI) to select new or better gNB Tx/UE Rx beams, or through semi-persistent/periodic CSI measurements. The frequency/periodicity of the CSI measurements can also depend on the typical UE mobility in the given deployment.
According to the second agreement listed above, the necessity of a UE initiated/controlled procedure for handling UE mobility/rotation, blockage, and/or link failure should be studied. Our view is that network controlled PDCCH robustness mechanisms, such as the one described above, are sufficient for handling UE mobility and blockage events. In the case of complete link failure events, e.g., if both active and monitored BPLs are blocked (catastrophic condition), then it is appropriate for either the UE or network to declare a radio link failure (RLF) and initiate an RRC Connection Re-establishment procedure like in LTE. This procedure is UE initiated through a RACH attempt to the previous or a new cell/beam, but it should only be used for complete link failure. Once the UE re-establishes the RRC Connection, the beam management process starts again with the baseline procedure and then moves to the extended procedure if still needed.
RAN2 is still working through the details of how to support radio link monitoring (RLM) and RLF recovery for NR including what reference signals to use and if needed, how to reflect the hypothetical PDCCH quality even in the case where the UE is not scheduled. In our view it is premature to introduce a second UE initiated procedure specifically for beam management before the RLM/RLF details are finalized. 
Furthermore, it would be dangerous to introduce a second procedure due to potentially complex interaction of the procedures that may have different time constants. Procedures that are UE initiated require careful investigation of interference and required capacity etc. Also, UE initiated transmissions have a large impact on gNB architecture and complexity, since at least in LTE, a special receiver is needed for PRACH reception.
Once the details of RLM/RLF procedures in RAN2 are finalized, plus further understanding and agreements in RAN1 about beam management procedures for the non-recovery cases, there will be an opportunity to assess the performance of the specified PDCCH robustness procedures in combination with the specified RLM/RLF procedures. Only then will one know if additional procedures are required.
[bookmark: _Toc471627029][bookmark: _Toc471664674]RAN1 should have a better consensus and understanding of beam management procedures and await RAN2 to finalize the details of the RLM/RLF procedures for NR before considering the introduction of any additional UE-initiated beam management procedure for recovering from beam quality degradation.
Conclusions
Based on the discussion in this contribution we propose the following:
Proposal 1	RAN1 should have a better consensus and understanding of beam management procedures and await RAN2 to finalize the details of the RLM/RLF procedures for NR before considering the introduction of any additional UE-initiated beam management procedure for recovering from beam quality degradation.
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