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1. Introduction
In RAN1#88b [1], basic L1 process of beam recovery was agreed:
	· UE Beam failure recovery mechanism includes the following aspects
· Beam failure detection

· New candidate beam identification

· Beam failure recovery request transmission

· UE monitors gNB response for beam failure recovery request

· Beam failure detection 

· UE monitors beam failure detection RS to assess if a beam failure trigger condition has been met

· Beam failure detection RS at least includes periodic CSI-RS for beam management
· SS-block within the serving cell can be considered, if SS-block is also used in beam management as well

· FFS: Trigger condition for declaring beam failure

· New candidate beam identification

· UE monitors beam identification RS to find a new candidate beam

· Beam identification RS includes

· Periodic CSI-RS for beam management, if it is configured by NW
· Periodic CSI-RS and SS-blocks within the serving cell, if SS-block is also used in beam management as well

· Beam failure recovery request transmission

· Information carried by beam failure recovery request includes at least one followings
· Explicit/implicit information about identifying UE and new gNB TX beam information

· Explicit/implicit information about identifying UE and whether or not new candidate beam exists

· FFS: 

· Information indicating UE beam failure

· Additional information, e.g., new beam quality

· Down-selection between the following options for beam failure recovery request transmission

· PRACH

· PUCCH

· PRACH-like (e.g.,different parameter for preamble sequence from PRACH)

· Beam failure recovery request resource/signal may be additionally used for scheduling request

· UE monitors a control channel search space to receive gNB response for beam failure recovery request

· FFS: the control channel search space can be same or different from the current control channel search space associated with serving BPLs

· FFS: UE further reaction if gNB does not receive beam failure recovery request transmission


In this contribution we focus on beam recovery request procedures when UL is synchronized in above 6 GHz.
2. Beam Recovery 

For communication above 6GHz, gNB 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 gNB 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. As we indicated before, the definitions of “beam failure detection” and “beam recovery” in RAN1#88b [1].
In our RAN1 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 gNB. 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 SR conveys one-bit information, conveying beam recovery request over resources for scheduling request results in ambiguity at the gNB. So gNB 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, we have two solutions. As one solution, some SR resources are reserved for indicating beam failure, gNB sends a response to re-establish data and control channels. When gNB detects it in reserved resources, it will know it is a beam recovery request, instead of legacy SR request. How to configure reserved UL resource is FFS.       
Proposal 2-1: NR may support sending beam recovery request on the SR resources reserved for indicating beam failure, if configured.

As another solution, regular SR may carry multiple bits where beam recovery request can be explicitly conveyed to the gNB.
Proposal 2-2: NR may support multiple bits on the resources for regular SR 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 gNB. 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 may support sending beam recovery request on the SR resources reserved for indicating beam failure, if configured.

Proposal 2-2: NR may support multiple bits on the resources for regular SR that can explicitly indicate beam recovery request.
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