3GPP TSG-RAN WG2 Meeting #101														R2-1802010
Athens, Greece, 26th February - 2nd March 2018

Source:	Panasonic
Title: 	On Prioritization of Random Access
Agenda Item:	10.3.1.4.1
Document for:	Discussion and Decision
[bookmark: _GoBack]Introduction
In RAN2#AH1801, the following agreements related to prioritize random access were made [1]:
Agreements:
The following cases will apply prioritized RACH procedures (if configured)
1. Handovers using contention-based access 
2. BFR recovery 
The set of parameters for prioritization include 
•	powerRampingStep and Backoff Parameter
Idle mode will not be discussed in Rel-15
In the previous meeting, it was agreed that prioritized random access is supported for contention based beam recovery and contention based handover procedure. This contribution we propose to solve the issue of following.
- handling prioritized RA procedure,
- configuration of power ramping and backoff parameter, and 
- efficient resource usage during prioritized RA procedure.

Discussion
In LTE, no prioritization and differentiation is available to perform random access i.e. all UE perform same random access procedure with the same set of configuration parameter. At the moment, there is no additional power ramping and backoff parameter available for prioritized random access UE. Hence, there are two options currently under discussion to configure power ramping and backoff parameter for prioritized UE. One option is that we can use system information as in LTE. This option increases system information overhead since the network will need to inform each UE about the power ramping and backoff parameter.  Second option is that we can use dedicated RRC signalling. The reason is, only connected mode UEs need the parameters for CBRA BFR (contention based beam failure recovery) and CBHO (contention based handover).
Proposal 1: gNB configures random access parameters for CBRA BFR and CBHO via dedicated signalling message after initial access.
Even if we use dedicated RRC signalling, there are still some issues which need to be resolved. One of the issue is how to control usage of radio resources during a prioritized RA procedure such that there is not significant congestion or interference to other UEs. Second issue is that how to handle the duration of prioritized RA procedure and the configuration of power ramping and backoff parameter during the prioritized random access. In order to solve these problems, one solution is that gNB configures power ramping and backoff value associated with the timer or counter via dedicated RRC signalling message. Therefore these parameter provided by dedicated RRC message is valid for certain time or within certain counters. Once the timer expired or max counter reached, parameter will not be valid for the UE. Then UE will not perform random access and informs to upper layer about beam failure for BFR case and about handover failure for CBHO case. 
Proposal 2: gNB initiates a priority timer or counter during which the prioritized RA procedures CBRA BFR and CBHO are performed; and corresponding power ramping and backoff parameters are configured accordingly. 
Before the prioritized RA procedure, gNB can configure power ramping and backoff parameter based on the measurement report (for handover case) and CSI report (for BFR case).  However this can also be simply left to the gNB implementation on how it configures these parameters for the UE. 
During the prioritized RA procedure, the behaviour of the how the power ramping and backoff parameter values are updated is also important for efficient use of radio resources and preventing significant interference or congestion or other UEs. In terms of power ramping parameter, two approaches can be considered. One of the possibility is simply that the gNB indicates the UE a set of power values that the UE is supposed to use during the prioritized RA procedure.  In this option, the UE starts with the lowest value and moves to higher value in subsequent attempts. Another option which can provide more flexibility in terms of controlling the power value is that the gNB configures one specific power value and initial step size (as shown in figure 1), where the step size value increases as the timer or counter increases. One advantage is that, this allows finer increases in power value in the beginning of procedure, when the UE still has sufficient time to finish the procedure. Another benefit is that as the timer or counter increases, step size value becomes larger and this allows much coarser increase in power value when the UE has less time remaining to finish the procedure.
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Figure 1: Example of configuring and updating power ramping value by dynamically increasing step size value during the prioritized RA procedure
Proposal 3: For configuring and updating power ramping values during the prioritized RA procedure, consider the following two options:
Option 1: gNB indicates the UE a set of power values that the UE is supposed to use during the prioritized RA procedure, where the UE starts with the lowest value and moves to higher value in subsequent attempts.
Option 2: gNB configures one specific power value and initial step size, where the step size value increases as the timer or counter increases and consequently the power value is increases by corresponding step size value at a given instant within the timer.
Similarly as power ramping, there are two different option for gNB to configure backoff parameter. First option is that gNB signals fixed set of backoff value. This value changes subsequently on every failed attempt but it is up to network decision. Second option is that gNB configures one single backoff value in the dedicated message. This configured value is always uses by the UE regardless of what backoff value is indicated in MSG2.
Proposal 4: For configuring and updating the backoff parameter values during the RA procedure, consider the following two options:
	Option 1: gNB signals a fixed set of backoff values and the value changes on every failed attempt.
Option 2: gNB configures one single backoff value that is always used by the UE regardless of the backoff value in MSG2

Conclusions
In this contribution, we discussed prioritization of random access across UEs. Additionally, we ask RAN2 to discuss the following: 
Proposal 1: gNB configures random access parameters for CBRA BFR and CBHO via dedicated signalling message after initial access.
Proposal 2: gNB initiates a priority timer or counter during which the prioritized RA procedures CBRA BFR and CBHO are performed; and corresponding power ramping and backoff parameters are configured accordingly. 
Proposal 3: For configuring and updating power ramping values during the prioritized RA procedure, consider the following two options:
Option 1: gNB indicates the UE a set of power values that the UE is supposed to use during the prioritized RA procedure, where the UE starts with the lowest value and moves to higher value in subsequent attempts.
Option 2: gNB configures one specific power value and initial step size, where the step size value increases as the timer or counter increases and consequently the power value is increases by corresponding step size value at a given instant within the timer.
Proposal 4: For configuring and updating the backoff parameter values during the RA procedure, consider the following two options:
	Option 1: gNB signals a fixed set of backoff values and the value changes on every failed attempt.
Option 2: gNB configures one single backoff value that is always used by the UE regardless of the backoff value in MSG2
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