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1	Introduction
In this contribution we continue discussion on open issues in SCell beam failure recovery such as supported scenarios and procedures.
2	SCell Beam Failure Recovery 
2.1. Scenarios
[bookmark: _GoBack]In RAN2#101b meeting, one of the open issues was that which in CA scenarios the SCell beam failure recovery should be supported. RAN2 sent an LS to RAN1 [1] regarding the supported scenarios in SCell beam failure recovery. In our view to support BFR in wider range of CA deployments, both SCell with DL/UL and SCell with DL only should be supported. That is, it seems to severely impact to the usefulness of the feature in case only SCells that come with configured UL are considered.
Proposal 1: Support SCell BFR on both scenarios, SCell with downlink and uplink, and downlink only. 
RAN1 indicated in the LS response in to the previous RAN2 meeting that SCell BFR need to be supported for one SCell only. This may be a potential limitation and should be re-considered and at least discussed further also in RAN2, taking into account the RAN1 response to LS [1].
As an example, a case where the failure of multiple SCells could be determined based on a single SCell i.e. the SCells share the beam failure detection reference signals, it would suffice to determine beam failure on one of the SCells only. The failure detection complexity would not increase even if multiple SCells are configured and activated for UE as long as only one of the SCells are used for detecting the failure. Similarly, if it can be assumed that failure detection RS are the same for a set/group of SCells it could be assumed that the candidate beams (downlink RS) are same as well. Thus, recovering a single SCell would mean that all the SCells would be recovered. Similarly, SCells sharing the beam failure detection reference signals with PCell could be hence linked to PCell.
Observation 1: If the failure can be detected for group of SCells based on failure detection on one SCell the UE failure detection complexity would not be increased with additional SCells.
Considering only two groups (PCell group and one SCell group) could be the approach in rel-15 and it would also potentially comply with the RAN1 indicated preference of supporting BFR on only one SCell (an LS was sent to ask further clarification this matter). Considering the eventual RAN1 response on RAN2 LS, we propose RAN2 to consider the following: 
Proposal 2: Support BFR for multiple cells/group of cells that have the same beam failure detections resources i.e. the PCell/SCell group or an SCell group can be considered to be in failure simultaneously when beam failure is detected on one of the cells, ie. PCell or SCell, respectively.

2.2	MAC CE based SCell BFR
For PCell BFR, the use of CBRA solutions was specified to complement the CFRA signalling for new candidate beam indication when beam failure has been declared and new candidate exists. Similar solution could also be considered for SCell BFR. In case where the SCell is downlink only (i.e. no RA resources available) the PCell SR/CBRA is available (when PCell is not in failure condition) thus the signaling to support indication of new SCell candidates would need to be defined. Indeed, the SR/CBRA in the PCell cannot indicate directly any candidate beam in SCell as the preamble defines only the beam in PCell, hence, preamble based solution alone is not enough to support efficient SCell beam failure recovery.
Observation 1: Preamble based solution alone is not enough to fully support SCell BFR. 
To be able to support SCell BFR in various scenarios, MAC CE based solution can be seen as flexible and scalable approach due to support of variable payload size. When SCell beam failure has been detected, a specific MAC CE could be used to indicate SCell beam failure and new candidate beam in the SCell or even multiple candidates if available. 
It would be unlikely that network can configure dedicated signal for each candidate beam in SCell (as it was considered not to be feasible for PCell either). The resources for indicating SCell failure using a MAC CE can be requested using current signaling mechanisms, thus, no additional dedicated signals to support SCell BFR would be needed to be reserved on PCell. 
Observation 2: Configuring CFRA preambles for all the potential candidates for SCell seems unlikely and heavy in terms of signalling load.
In any case, if network configures set of dedicated signals for SCell BFR purposes the MAC CE based solution would still be needed to complement this, as network may not be able to configure dedicated preamble for each potential candidate beam in a cell. Also, it may not be always beneficial to use CFRA signalling e.g. when CFRA candidates have low quality and alternative candidates exist. In this case the MAC CE based solution could be used.
Additionally, network should have an option to configure no CFRA signals and UE should be able to indicate new candidates and perform beam failure recovery on SCell – similarly to applying CBRA only for BFR in PCell.    
Furthermore, when maximum number of preambles have been transmitted for SCell recovery or when there are no potential candidates available, there should be a mechanism to inform NW about the SCell recovery failure as NW does not even know the UE attempted. 
Thus, MAC CE based signalling mechanism seems anyway needed to make the recovery procedure complete.
Observation 3: MAC CE based solution complements preamble based solution and provides means to indicate new candidates or no candidates without CBRA on SCell.
Proposal 3: Define MAC CE based solution for SCell beam failure recovery.
3	Conclusions 
This contribution discussed the scenarios and limitations of SCell BFR and proposes the following:
Proposal 1: Support SCell BFR on both scenarios, SCell with downlink and uplink, and downlink only. 
Proposal 2: Support BFR for multiple cells/group of cells that have the same beam failure detections resources i.e. the PCell/SCell group or an SCell group can be considered to be in failure simultaneously when beam failure is detected on one of the cells, ie. PCell or SCell, respectively.
Proposal 3: Define MAC CE based solution for SCell beam failure recovery.
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