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1.	Introduction
In the last meeting, RAN2 discussed the need of including beam failure recovery (BFR) information in Msg1 or Msg3 transmission for BFR over contention-based random access (CBRA) procedure as follows:
	R2-1812794	BFR over CBRA	Apple	discussion	Rel-15	NR_newRAT-Core
· Ericsson think it is not clear that this is needed. If we confirm this is a problem later it can be added in a later release.
· LG think that anyway the network can do a TCI update. Lenovo think this is an optimization and the gNb can handle this. 
· Huawei think MSG1 cannot be used. 
· Oppo has sympathy for the Apple proposal. Vivo think this is needed, especially for the Scell. 
· ASUStek think this is discussed in R1, and unless they agree something we can postpone to next release. 
· Chair: there seem to be low support to do anything now, unless R1 discussion makes some agreement. 
Noted


In this contribution, we investigate the expected network behaviour for CBRA-based BFR procedure based on the current RAN1 and RAN2 specifications and discuss whether any essential change is needed in order to successfully complete the whole BFR procedure.
2.	Discussion 
From the RAN2 point of view, the BFR procedure is successfully completed when the RA procedure for BFR is successfully completed. However, considering the entire process of the actual beam recovery, the network should adjust the beam/TCI state configuration for the UE-preferred beam after successful completion of the RA procedure for BFR.
Some companies may think that since, for CBRA, PRACH occasions and preambles are common for all RA events, the network cannot distinguish the BFR event and, it was proposed that, for BFR over CBRA procedure, the BFR information should be carried in Msg1 or Msg3 transmission in order to help the network recognize the BFR event [1].
However, as per the current version of TS38.213 and TS38.331, the PRACH/preamble resources are dedicatedly mapped to each SSB.
Text in TS38.213 V15.2.0:
	A UE is provided a number [image: ] of SS/PBCH blocks associated with one PRACH occasion and a number [image: ] of contention based preambles per SS/PBCH block by higher layer parameter ssb-perRACH-OccasionAndCB-PreamblesPerSSB. If [image: ], one SS/PBCH block is mapped to [image: ] consecutive PRACH occasions. If [image: ], [image: ] contention based preambles with consecutive indexes associated with SS/PBCH block [image: ], [image: ], per PRACH occasion start from preamble index [image: ]. SS/PBCH block indexes are mapped to PRACH occasions in the following order where the parameters are described in [4, TS 38.211].
-	First, in increasing order of preamble indexes within a single PRACH occasion.
-	Second, in increasing order of frequency resource indexes for frequency multiplexed PRACH occasions.
-	Third, in increasing order of time resource indexes for time multiplexed PRACH occasions within a PRACH slot.
-	Fourth, in increasing order of indexes for PRACH slots.



Text in TS38.331 V15.2.0:
	RACH-ConfigCommon ::= 				SEQUENCE {
	rach-ConfigGeneric			RACH-ConfigGeneric,
	totalNumberOfRA-Preambles			INTEGER (1..63)																		OPTIONAL,	-- Need S
	ssb-perRACH-OccasionAndCB-PreamblesPerSSB	CHOICE { 
		oneEighth								ENUMERATED {n4,n8,n12,n16,n20,n24,n28,n32,n36,n40,															n44,n48,n52,n56,n60,n64}, 
		oneFourth								ENUMERATED {n4,n8,n12,n16,n20,n24,n28,n32,n36,n40,															n44,n48,n52,n56,n60,n64}, 
		oneHalf									ENUMERATED {n4,n8,n12,n16,n20,n24,n28,n32,n36,n40, 															n44,n48,n52,n56,n60,n64}, 
		one										ENUMERATED {n4,n8,n12,n16,n20,n24,n28,n32,n36,n40, 															n44,n48,n52,n56,n60,n64}, 
		two										ENUMERATED {n4,n8,n12,n16,n20,n24,n28,n32}, 
		four									INTEGER (1..16), 
		eight									INTEGER (1..8), 
		sixteen									INTEGER (1..4)
	}

	ssb-perRACH-OccasionAndCB-PreamblesPerSSB
Number of SSBs per RACH occasion (L1 parameter 'SSB-per-rach-occasion') and the number of Contention Based preambles per SSB (L1 parameter 'CB-preambles-per-SSB'). The total number of CB preambles in a RACH occasion is given by CB-preambles-per-SSB * max(1,SSB-per-rach-occasion).

	totalNumberOfRA-Preambles
Total number of preambles used for contention based and contention free random access, excluding preambles used for other purposes (e.g. for SI request). If the field is absent, the UE may use all 64 preambles for RA.



As described in the text highlighted in yellow, if N < 1, one SSB is mapped to multiple PRACH occasions, i.e. 1/N PRACH occasions, and each PRACH occasion has less than or equal to 64 contention based preambles, respectively. On the other hand, if N ≥ 1, N SSBs are mapped to a single PRACH occasion and R contention-based preambles within the PRACH occasion are associated with each SSB, where R ≤ 64/N. For all cases, PRACH/preamble resources are assigned to each SSB according to the mapping rule described in the green highlighted text. Considering all these aspects, we can conclude that PRACH/preamble resources for CBRA are always exclusively assigned to each SSB.
Observation 1. Even for CBRA, the PRACH/preamble resources are always exclusively assigned to each SSB.
Thus, even though the network cannot recognize the BFR event for the CBRA-based BFR case, it can recognize the change of beam configuration for the UE after successfully completing the RA procedure based on the PRACH/preamble resources used in the CBRA procedure. 
Observation 2. The network can recognize the change of beam configuration for the UE after successfully completing the CBRA procedure based on the PRACH/preamble resources used in the RA procedure.
This implies that the network can determine for itself the need of the beam/TCI state configuration update and can adjust the configuration, if needed, without any indication or assistance from the UE. 
Proposal. The network can adjust the beam/TCI state configuration for BFR over CFRA without any indication or assistance from the UE.
3.	Conclusion
Observation 1. Even for CBRA, the PRACH/preamble resources are always exclusively assigned to each SSB.
Observation 2. The network can recognize the change of beam configuration for the UE after successfully completing the CBRA procedure based on the PRACH/preamble resources used in the RA procedure.
Proposal. The network can adjust the beam/TCI state configuration for BFR over CFRA without any indication or assistance from the UE.
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