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1.	Introduction
In NR, beam failure recovery request procedure has been introduced to inform the gNB of the problem of the current beam. For this, it is specified in TS 38.321 that the UE transmits a random access preamble (RAP) by selecting one candidate beam. We find some redundancy in selection of candidate beam in PHY and MAC, and it brings unnecessary inaccuracy and latency. Thus, we propose to remove the redundancy.
2.	Discussion
2.1 Redundant behaviour in MAC and PHY for BFR request procedure
According to TS 38.321 v2.0.0, the MAC layer is in charge of identifying either a SS block or a CSI-RS with a proper RSRP value upon receiving the beam failure indication from the PHY layer.
As per LS from RAN1 (R2-1800003), RAN1 agreed that Trigger condition for beam recovery request transmission is when beam failure is detected and candidate beam is identified. This implies that the PHY layer should identify the candidate beams to trigger a beam failure recovery (BFR) request, i.e., otherwise if there is no identified candidate beam, PHY shall not trigger the BFR request. Therefore, it seems redundant for the MAC layer to identify the candidate beam again. Rather, it seems reasonable that the MAC layer receives the candidate beam information identified by the PHY layer.
In addition, given that the MAC layer identifies the candidate beam by comparing the RSRP value to the threshold at one point in time, the candidate beam identified by the PHY layer will be more accurate because the PHY layer is likely to identify the candidate beam in the procedure of beam management, which would track the beam quality for certain time duration. If the MAC layer identifies the candidate beam by comparing the RSRP value to the threshold within a certain time duration, it would delay the request of beam failure recovery. In this sense, it seems undesirable for the MAC layer to identify the candidate beam from the accuracy and the latency perspective.
Therefore, it is proposed that:
Proposal 1. The PHY layer shall indicate one SSB or CSI-RS when indicating the beam failure to the MAC layer, and the MAC layer uses the indicated SSB or CSI-RS for transmitting RAP for BFR request.
Proposal 2. Send an LS to RAN1 to request that the PHY layer indicates one SSB or CSI-RS together with the beam failure notification to the MAC layer.

2.2 Quasi-colocated SSB handling in BFR request procedure
As per R2-1800003, RAN1 agreed that
	If the Candidate-Beam-RS-List includes both CSI-RS resource indexes and SSB indexes, AND only SSB indexes are associated with PRACH resources, 
· UE identifies PRACH resources for CSI-RS resource(s) in the Candidate-Beam-RS-List via spatial QCL indication between SSBs and CSI-RS resources, if UE-identified new beam(s) is associated with CSI-RS resource(s) 
· UE sends BFRQ through a PRACH resource associated with the SSB, which is spatially QCLed with the CSI-RS resource. 
Note: in case the Candidate-Beam-RS-List includes both CSI-RS resource indexes and SSB indexes, AND only SSB indexes are associated with PRACH resources, a UE is not expected to be configured by Candidate-Beam-RS-List a CSI-RS resource which does not have a spatial QCL association with any of the SSB in the same Candidate-Beam-RS-List.


It means that if PRACH resource associated with CSI-RS has not been provided, the UE shall select the PRACH resource associated with SSB which is linked to the selected CSI-RS, i.e., spatially quasi-colocated SSB. In this case,
-	Option 1. PHY selects the SSB linked to the selected CSI-RS, and indicates the selected SSB. MAC selects RPACH resource corresponding to the indicated SSB.
-	Option 2. PHY indicate the selected CSI-RS. MAC selects the SSB linked to the indicated CSI-RS and selects the PRACH resource corresponding to the indicated SSB.
Technically, there seems to be no difference between two options. In Option 1, PHY is responsible for SSB indication and MAC does not care whether the indicated SSB is either the actual candidate beam or a beam linked to the candidate beam. On the other hand, Option 2 could also be possible because the PRACH resource selection is already specified in MAC and identification of SSB linked to the candidate beam could be considered as a part of PRACH resource selection. 
Proposal 3. Select one from Option 1 and 2.
-	Option 1. PHY selects the SSB linked to the selected CSI-RS, and indicates the selected SSB. MAC selects RPACH resource corresponding to the indicated SSB.
-	Option 2. PHY indicate the selected CSI-RS. MAC selects the SSB linked to the indicated CSI-RS and selects the PRACH resource corresponding to the indicated SSB.

2.3 RAR reception in BFR request procedure
	1>	if PDCCH transmission is addressed to the C-RNTI; and
1>	if the contention free Random Access Preamble for beam failure recovery request was transmitted by the MAC entity:
2>	consider the Random Access procedure successfully completed.

[…omit…]

1>	if ra-ResponseWindow expires, and if the Random Access Response containing Random Access Preamble identifiers that matches the transmitted PREAMBLE_INDEX has not been received; or
1>	if bfr-ResponseWindow expires and if the PDCCH addressed to the C-RNTI has not been received:
2>	consider the Random Access Response reception not successful;
2>	increment PREAMBLE_TRANSMISSION_COUNTER by 1;
2>	if PREAMBLE_TRANSMISSION_COUNTER = ra-PreambleTx-Max + 1:
3>	if the Random Access Preamble is transmitted on the SpCell:
4>	indicate a Random Access problem to upper layers;
3>	else if the Random Access Preamble is transmitted on a SCell:
4>	consider the Random Access procedure unsuccessfully completed;
2>	if in this Random Access procedure, the Random Access Preamble was selected by MAC among the common PRACH preambles:
3>	select a random backoff time according to a uniform distribution between 0 and the PREAMBLE_BACKOFF;
3>	delay the subsequent Random Access Preamble transmission by the backoff time;
2>	perform the Random Access Resource selection procedure (see subclause 5.1.2).


1) In BFR request procedure, when the UE receives a response, i.e., the PDCCH addressed to C-RNTI, in the BFR Response Window, it is not necessary for the UE to further wait for another response to the BFR request. Therefore, it makes sense that the UE stops the bfr-ResponseWindow upon reception of the PDCCH addressed to C-RNTI in response to the BFR request. It should be noted that, in LTE, the reason of continuing the RAR window is to allow the network to divide a big RAR into smaller ones with the same RA-RNTI, i.e., the UE should not stop monitoring the PDCCH addressed to RA-RNTI at the detection of matched RA-RNTI but the UE should continue RAR window to find a RAR including the matched preamble [RAN2#58bis].
Proposal 4. The MAC entity shall stop bfr-ResponseWindow upon reception of the PDCCH addressed to C-RNTI in response to the BFR request.
2) With Proposal 4, bfr-ResponseWindow expires only when the PDCCH addressed to C-RNTI has not been received by the UE. Thus, the text highlighted in cyon is not necessary.
Proposal 5. Remove the text highlighted in cyon "and if the PDCCH addressed to the C-RNTI has not been received".
3) Upon bfr-ResponseWindow expiry, it has not yet been decided whether the MAC entity indicates the problem to upper layers if PreambleTransMax-BFR is reached. Given that the UE may change the candidate beam within BFR request procedure, reaching PreambleTransMax-BFR would mean that there is a problem between the network and the UE. Therefore, it seems reasonable that the UE declares RLF, similar to RA problem indication.
Proposal 6. The MAC entity shall indicate the BFR problem to upper layer when bfr-ResponseWindow expires.


3.	Conclusion
In this contribution, it is explained that selection of candidate beam in the MAC layer is redundant and undesirable because the PHY layer should identify the candidate beam in order to trigger the beam failure recovery request. Therefore, it is proposed that:
Proposal 1. The PHY layer shall indicate one SSB or CSI-RS when indicating the beam failure to the MAC layer, and the MAC layer uses the indicated SSB or CSI-RS for transmitting RAP for BFR request.
Proposal 2. Send an LS to RAN1 to request that the PHY layer indicates one SSB or CSI-RS together with the beam failure notification to the MAC layer.
Proposal 3. Select one from Option 1 and 2.
-	Option 1. PHY selects the SSB linked to the selected CSI-RS, and indicates the selected SSB. MAC selects RPACH resource corresponding to the indicated SSB.
-	Option 2. PHY indicate the selected CSI-RS. MAC selects the SSB linked to the indicated CSI-RS and selects the PRACH resource corresponding to the indicated SSB.
Proposal 4. The MAC entity shall stop bfr-ResponseWindow upon reception of the PDCCH addressed to C-RNTI in response to the BFR request.
Proposal 5. Remove the text highlighted in cyon "and if the PDCCH addressed to the C-RNTI has not been received".
Proposal 6. The MAC entity shall indicate the BFR problem to upper layer when bfr-ResponseWindow expires.
The proposed CR is presented in R2-18xxxxx.
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