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Introduction  
Further details on how to perform differentiation in random access were discussed in the last RAN2 meeting [1] and the following agreements were made:
Agreements:
1. The MAC PDU subheader is not modified 
1. Only two categories (high priority RACH access and normal RACH access) are defined 
3.	A scaling factor is configured by the network for BI 
4.	A power ramping step is configured for the high priority RACH access.  FFS how it is signalled (e.g. : 
	a) power ramping step configured for high priority and used for both BFR and HO
	b) a specific step is configured for BFR and for HO 
	c) Same CFRA BFR power ramping step is re-used for CB as well.   For HO, the power ramping step is configured with the HO command

One key aspect that remains FFS is how the signaling of the prioritized power ramping step is to be performed, for both handover and beam failure recovery cases. In this contribution, we look at the various options as captured in the agreement above and present our views.
Discussion
2.1	Signaling of scaling factor for Backoff Interval
Before getting into the discussion of differentiation of BI and power ramping step, we think it would be useful to clarify whether that the prioritized RACH using differentiated PRACH parameters is specifically applicable to contention based RACH or contention free RACH for the case for beam failure recovery. This was discussed in the last RAN2 meeting and there were different views from companies about differing interpretations in RAN1 and RAN2. It should be noted that from RAN1 perspective, all discussion on random access for the purpose of beam failure recovery has assumed contention free random access. On the other hand, RAN2 separately made an agreement in RAN2#100 that both contention based and contention free random access is possible for BFR [2]:
Agreements
1. Beam failure recovery using a dedicated PRACH preamble is specified in the MAC and triggered upon indication from Physical layer.  RAN2 assumes that the PHY layer does the detection of beam failure.    
2. Beam selection is specified in the MAC similar to the HO case
3. The UE uses contention free when there is a beam associated to a dedicated “preamble/resource” and the beam is above a threshold.  Otherwise use contention based.  

In this context, we think it would be good to clarify whether this differentiated RACH is applicable to both contention based and contention free cases or not. In our view, while most of the agreements made thus far on BFR (particularly in RAN1) have been focused on contention free RA, there is no reason to not consider both CF and CB RACH for BFR as applicable for differentiation in RAN2.
Proposal 1:	RAN2 to confirm that both contention free and contention based random access for BFR are applicable for differentiation/prioritization.
2.2	Signaling of scaling factor for Backoff Interval
Considering that we already agreed to using scaling factor based approach to signaling BI in the last meeting, it is not clear how it would be signaled to the UE. There were various contributions on this aspect and some discussion online, but no clear resolution was achieved. Basically, there are two ways to indicate this information to the UE:
1) Dedicated signaling can be used to individually indicate to specific UEs whether they should perform prioritized or “normal” random access [3] (depending on whatever the scaling factor value is indicated). While this allows for high degree of differentiation between UEs, it is not clear how the gNB chooses particular UE(s) which are eligible to perform this prioritized random access. Moreover, this does not allow flexibility to the UEs in choosing when to perform this differentiation. For instance, a UE performing handover would necessarily have to use whatever scaling factor is indicated in the HO message and it is unclear how the gNB indication of scaling factor (and hence the BI) includes any priority considerations at the UE. If we argue that gNB should have complete control over the backoff behavior, the scaling factor can simply be skipped and the actual BI value (i.e. scaling factor × “normal” BI value) can be sent in the Msg2. 
2) Alternatively, the scaling factor can be broadcasted in a cell specific manner. While there were concerns from companies on broadcasting this information and SI capacity, we think that if we want to obtain any tangible benefit from this differentiation, this information should be available to all UEs in a cell-specific fashion. The relevant UEs that have to resort to contention based RACH for handover (e.g. if no dedicated preambles are indicated in the handover command) can then use the relevant scaling factor appropriately. Of course, if the network does not want to allow such prioritized RACH, it can simply indicate appropriate values of scaling factors (i.e. no prioritization).
Proposal 2:	The scaling factor configured by the network for BI should be broadcasted in a cell-specific manner.
2.3	Configuration for power ramping step
In addition, a few options presented by companies were captured in the Chairman notes as examples on how to signal the prioritized power ramping step value. While the focus of the discussion was mainly around the beam failure recovery, we also have to consider the handover case. The three options are listed below:
a) power ramping step configured for high priority and used for both BFR and HO
b) a specific step is configured for BFR and for HO 
c) Same CFRA BFR power ramping step is re-used for CB as well.   For HO, the power ramping step is configured with the HO command
Regarding option a), this seems to suggest that a single power ramping step value for high priority RACH for BFR and handover is considered, i.e. the same scaling factor is applicable for both BFR and CB RACH for handover. Alternatively, b) seems to suggest that potentially different power ramping steps can be configured for BFR and handover case. Note that while we are talking about specific power ramping steps for high vs. normal priority RACH, it is still not clear how this would be implemented. For instance, a straight forward way is to define another scaling factor (similar to that for BI), which applies to the power ramping step. 
Nevertheless, option a) offers a simpler approach and there is no real need to define separate power ramping scaling factors for BFR and handover. The basic idea is to allow the prioritized UE to be able to perform more aggressive power ramping to reduce latency associated with RACH. In this regard, using a single scaling factor for BFR for both BFR and handover reduces the amount of signaling overhead compared to having to signal separate scaling factors.
Option c), on the other hand, seems to have been added at the very end of the discussion and seeks to avoid signaling any specific ramping step (or scaling factor) for the case of BFR by reusing the same value of power ramping step for the contention based and contention free case for BFR. However, in our view, there is little similarity between contention based and contention free RACH, specifically for BFR, and there is little reason to force the power ramping step to the same for both cases. Contention free random access utilizes a reserved preamble and the use of a higher power ramping step is not really necessary. Using the same value means we are not differentiating between contention based and contention free random access for BFR, which is not desirable. So, we prefer to broadcast scaling factors for both BI and power ramping step such that they are applicable for all UEs performing RA for BFR or handover.
Proposal 3:	A scaling factor (similar to that of BI case) to be defined to differentiate power ramping step values between normal and prioritized RACH.
Conclusion
This contribution discusses some aspects of beam failure discovery and recovery using random access and makes the following observations and proposals: 
Proposal 1:	RAN2 to confirm that both contention free and contention based random access for BFR are applicable for differentiation/prioritization.
Proposal 2:	The scaling factor configured by the network for BI should be broadcasted in a cell-specific manner.
Proposal 3:	A scaling factor (similar to that of BI case) to be defined to differentiate power ramping step values between normal and prioritized RACH.
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