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Introduction
In the RAN1 #97 meeting, RAN1 LS [1] was sent to ask whether RAN2 has any input regarding to the RAN1 discussion on BFR on SCell from RAN2 point of view. The scenario in RAN1 LS is to discuss the beam failure recovery (BFR) in SCell, and a new MAC CE is probably needed. 
In this paper we will analyze this issue from RAN2 perspective and provide our solutions on the MAC CE design.
Discussion
According to the RAN1 LS [1], the background is that RAN1 has discussed the basic procedure of BFR on SCell with DL-only. In principle, there are two steps on the BFR request for SCell. The first step is to inform the network that beam failure occurred on some SCells in case of UE declaring beam failure, and the second step is to use one new MAC CE to report the failed SCells(s) information as well as the new beam information (if present) to network.
When discussing the detailed design of procedure and format for this new MAC CE, we believe such MAC CE containing the failed SCell(s) information and UE preferred new beam can be beneficial in addition to BFR on SCells scenario. For example, if 2-step RACH is applied, UE can transmit this new MAC CE for indicating preferred beam in msgA payload for BFR purpose to help reduce the overall latency of BFR procedure [2]. When the new MAC CE is included in msgA, this enables UE to choose the suitable beam to perform RACH which can be available much earlier than RACH occasion tied to the target beam. 
Given this new MAC CE potentially used in various scenarios, we propose to name the new MAC CE beam index indication MAC CE. 
Observation 1. The new MAC CE for indicating preferred beam can be used for purposes in addition to BFR on SCells.  
Proposal 1. Name this new MAC CE beam index indication MAC CE.
For the BFR on SCell scenario, UE should measure the link quality of the candidate beams configured for the SCell. Once the measurements become available, the beam failure reporting can be triggered. When beam failure reporting is triggered, the beam index indication MAC CE could be generated when uplink resources become available to send it to network. 
If there is already an upcoming uplink resource scheduled within N slots, where the value of N is either configured by network or defined in the specification, UE can send this beam index indication MAC CE over this uplink resource.
If there is no uplink resource available, UE should request uplink resource by sending SR over PUCCH to network in order to transmit the beam index indication MAC CE once UE gets the UL Grant. Therefore, when beam failure is triggered on a SCell, UE should trigger a SR, if no UL-SCH resource is available within N slots.
Proposal 2. When beam failure is triggered on a SCell, UE triggers a SR, if no UL-SCH resource is available within N slots. 
When UE triggers SR to request UL resource from network, there are two options for getting the uplink resource.
· Option 1: Network can configure a dedicated SR configuration for BFR. when beam failure reporting is triggered, UE can use this dedicated resource for BFR triggered SR. Once network receives the dedicated SR, network will know this UE is requesting beam recovery and then provide the UL Grant for UE to transmit beam index indication MAC CE.
· Option 2: UE sends a SR sequence over PUCCH resource configured for SR. Network can configure different sets of PUCCH resources for different data logical channels, based on the configured priorities of data logical channels. To fast prompt recovery of beam failure, the SR mapped to the SR configuration associated with the logical channel(s) should be with the highest priority configured with this UE.
We think these two options are both workable. The option 1 is to use dedicated SR resource, while the option 2 is to configure SR associated with the logical channels with the highest priority for UE. Therefore, we propose that network can either configure a dedicated SR configuration for BFR triggered SR or map it to the SR configuration associated with the logical channel(s) with the highest priority configured for the UE.
Proposal 3. Network can either configure a dedicated SR configuration for BFR triggered SR or map it to the SR configuration associated with the logical channel(s) with the highest priority configured for the UE. 
Once UE acquires the UL Grant from network, the beam index indication MAC CE should give a high priority during LCP procedure when it is multiplexed into a MAC PDU together with other data. We think its priority should be lower than C-RNTI MAC CE or data from UL-CCCH message but higher than the rest of MAC CEs and data for other logical channels.
Proposal 4. Beam Index Indication MAC CE has a priority higher than Configured Grant Confirmation MAC CE but lower than C-RNTI MAC CE or data from UL-CCCH.
According to the RAN1 LS, the beam index indication MAC CE should include the failed SCell index(s) on which beam failure was triggered, as well as the index of new preferred beam information for the SCell (if present).
Therefore, the MAC CE should include a Serving Cell ID field for indicating the failed SCell ID with 5 bits, and a Resource ID field contains the identifier of the new preferred beam information. The beam information can be present by NZP CSI-RS resource or SSB resource. Since the maximum number of NZP CSI-RS resources is 192, the NZP CSI-RS ID is 8-bit. The maximum number of SSB resource is 64, the SSB index is 6-bit.


Figure 1 Beam index indication MAC CE
In Fig.1, The C field indicates whether the following Resource ID is present or not. If this field is set to 1, the following Resource ID is present, otherwise it is not present. The T field indicates which type of resources is used in the following Resource ID field. if T is set to 1, the following Resource ID is for NZP CSI-RS with 8 bits. If T is set 0, the following Resource ID is for SSB index with 6 bits and 2 reserve bits in front of the Octet. If C filed is 0, the value on T field can be ignored. 
The MAC CE should be a variable size MAC CE to support multiple failed SCell(s) information and beam information indication.
Proposal 5. RAN2 adopts the proposed Beam Index Indication MAC CE format.

Conclusion
Based on the above, we make the following observations related to the beam index indication MAC CE design:
Observation 1. The new MAC CE for indicating preferred beam can be used for purposes in addition to BFR on SCells.  
We’d recommend RAN2 to discuss and adopt the following proposals:
[bookmark: _Hlk16850462]Proposal 1. Name this new MAC CE beam index indication MAC CE.
Proposal 2. When beam failure is triggered on a SCell, UE triggers a SR, if no UL-SCH resource is available within N slots. 
Proposal 3. Network can either configure a dedicated SR configuration for BFR triggered SR or map it to the SR configuration associated with the logical channel(s) with the highest priority configured for the UE. 
Proposal 4. Beam Index Indication MAC CE has a priority higher than Configured Grant Confirmation MAC CE but lower than C-RNTI MAC CE or data from UL-CCCH.
[bookmark: _GoBack][bookmark: _Hlk16692617]Proposal 5. RAN2 adopts the proposed Beam Index Indication MAC CE format.
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