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1. Introduction
Agreements:

In RAN1#88 [1], the following were agreed on beam recovery request
:

Agreements:
· The following mechanisms should be supported in NR:

· The UL transmission to report beam failure can be located in the same time instance as PRACH:

· Resources orthogonal to PRACH resources 

· FFS orthogonal in frequency and/or sequences (not intended to impact PRACH design) 

· FFS channels/signals 

· The UL transmission to report beam failure can be located at a time instance (configurable for a UE) different from PRACH

· Consider the impact of RACH periodicity in configuring the UL signal to report beam failure located in slots outside PRACH

· FFS the signal/channel for the UL transmission
· Additional mechanisms using other channels/signals are not precluded (e.g., SR, UL grant free PUSCH, UL control)

In this contribution we focus on beam recovery procedures in above 6 GHz.
2. Beam Recovery 

For communication above 6GHz, NB and UE may employ multi-beams for control and data communication. Same or different beams may be used for control channel and corresponding data channel transmissions.   

User movement and blocking causes signal degradation of data and/or control beams. Beam management procedure monitors data and control beams to ensure reliable communication between NB and UE. In certain scenarios, however, the signal quality may degrade rapidly not providing enough window to switch active beam(s) that may result in beam failure event. 
In our companion paper [2] we provide a mechanism to detect control beam failure and region such as scheduling request, beam recovery request, or RACH to notify the event and new beam(s) to the NB. Here, we consider the UL synchronized scenario and provide options and procedure for transmitting beam recovery request over scheduling request or beam recovery request regions. 

With UL synchronization, the time alignment (TA) timer (that specifies the length of time UE is considered uplink time aligned with the TRP) is still valid. When gNB and UE are UL synchronized, beam recovery request may be sent using the beam recovery request or scheduling request region. gNB monitors these regions for beam recovery request. So, when beam recovery request is sent on UL resources for SR, MAC triggers SR procedure upon reception of a beam failure indication from physical layer. The procedure for sending beam recovery request shall use LTE SR as baseline. 

Proposal 1: MAC triggers SR procedure upon reception of a beam failure indication from physical layer if UL is synchronized.
Proposal 2: The procedure for beam recovery request shall use LTE SR procedure as baseline if UL is synchronized. 
As the UL resources are reserved for indicating beam failure, NB sends a response to re-establish data and control channels. How to configure reserved UL resource is FFS.       
Proposal 2-1: NR supports sending beam recovery request on the UL resources reserved for indicating beam failure, if configured.

As SR conveys one-bit information, conveying beam recovery request over resources for scheduling request results in ambiguity at the NB. NB cannot determine if the one-bit request from the UE is for beam recovery or for requesting UL grant. In order to resolve the ambiguity, SR may carry multiple bits where beam recovery request can be explicitly conveyed to the NB.
Proposal 2-2: NR supports sending beam recovery request on the UL resources for scheduling request, if configured.
Proposal 2-2a: NR supports multiple bits on the resources for scheduling request that can explicitly indicate beam recovery request.

The beam recovery request may have to be sent multiple times over resources for scheduling request and/or beam recovery request if the UE does not receive a response from NB. The exact mechanism is FFS. 
3. Conclusion 

We discussed sending beam recovery request over resources configured for scheduling request and/or beam recovery request and its implication. 

The proposals are:
Proposal 1: MAC triggers SR procedure upon reception of a beam failure indication from physical layer if UL is synchronized.
Proposal 2: The procedure for beam recovery request shall use LTE SR procedure as baseline if UL is synchronized. 
Proposal 2-1: NR supports sending beam recovery request on the UL resources reserved for indicating beam failure, if configured.
Proposal 2-2: NR supports sending beam recovery request on the UL resources for scheduling request, if configured.
Proposal 2-2a: NR supports multiple bits on the resources for scheduling request that can explicitly indicate beam recovery request.
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