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1 Introduction
During previous RAN 2 meeting, the following agreement related to the prioritized RA procedure were agreed:
 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
1. Idle mode will not be discussed in Rel-15

Agreements:

2. The MAC PDU subheader is not modified 

3. 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
In this contribution, we will discuss the remaining issues of prioritized RACH.
2 Discussion 
After discussing the principle of prioritized Random Access Procedure for several rounds, RAN 2 has agreed to apply the prioritized RACH procedure for handover (contention-based) and BFR procedure. And the parameter of powerRampingStep and Backoff will be differentiate for different RA priority.
2.1 Initial Backoff time
In LTE, the backoff value will be set to 0ms when the random access procedure is initialized. After UE receive a RAR with a BI, UE shall randomly select a bakcoff value between 0 and BI, and reattempt the RA after the backoff time.
From 36.321:

---------------------------

The Random Access procedure shall be performed as follows:

-
Flush the Msg3 buffer;

-
set the PREAMBLE_TRANSMISSION_COUNTER to 1;

-
set the backoff parameter value to 0 ms;
-
for the RN, suspend any RN subframe configuration; 

-
proceed to the selection of the Random Access Resource (see subclause 5.1.2).

-------------------------------
In [2], companies are considering to set an initial Backoff Parameter for the first attempt of a RA procedure. If the backoff time is set to an initial value (0ms) as in LTE when the RA procedure is initialized, UE will not be prioritized in its first attempt. If the access load is high and the initial backoff is zero, the 1st attempt by a low priority RA request has the equal collision chance as a high priority RA request, which is not align with the original intention for prioritized RACH.
Proposal 1: Backoff parameter is set to an initial value when initialing a RA procedure, and UE apply the prioritized backoff based on the initial backoff time.
If the cell load is very low and UEs do not require to backoff for avoiding collision, the useless backoff may be caused due to the initial backoff parameter value. When the RAR includes a BI, UE should set the PREAMBLE_BACKOFF based on the received BI, else if the BI is not included in the received RAR, which means the cell load is low enough to guarantee the UEs reattempt RA without backoff, UE should set the PREAMBLE_BACKOFF to 0ms.
Proposal 2: When a RAR is received:
· If the BI is included in the received RAR, UE should set the PREAMBLE_BACKOFF based on the received BI
· If the BI is not included in the received RAR, which means the cell load is low enough to guarantee the UEs reattempt RA without backoff, UE should set the PREAMBLE_BACKOFF to 0ms.
2.2 Backoff overlapping
Based on the different priority, UE can choose the back-off time in different intervals instead of choosing it randomly with equal probability. A scaling factor was introduced for the UE with high priority RA. For instance, the UE which attempts RA for BFR or handover shall choose the backoff time between 0 and scaling factor*BI. And the normal RA assess follows the way as in LTE. As shown in the figure below:
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Figure 1:The prioritized RACH access backoff mechanism 

 The interval for high priority RA access UE overlaps with the interval of normal RA access. Which means UEs have higher probability to select backoff time between 0 and scaling factor*BI than LTE backoff solution, the RA storms may happens even frequently. To relieve this situation, we believe the UEs with different priorities shall reattempt with dispersion of time to avoid the overlapping issue.
Proposal 3: The prioritized backoff should consider the overlapping issue.
3 Conclusions:
Proposal 1: Backoff parameter is set to an initial value when initialing a RA procedure, and UE apply the prioritized backoff based on the initial backoff time.
Proposal 2: When a RAR is received:
· If the BI is included in the received RAR, UE should set the PREAMBLE_BACKOFF based on the received BI

· If the BI is not included in the received RAR, which means the cell load is low enough to guarantee the UEs reattempt RA without backoff, then UE should set the PREAMBLE_BACKOFF to 0ms.

Proposal 3: The prioritized backoff time should consider the overlapping issue.

4 Text proposal for TS 38.321
Text proposal based on proposal 1 and proposal 2:
5.1.1
Random Access procedure initialization
When the Random Access procedure is initiated on a Serving Cell, the MAC entity shall:

1>
flush the Msg3 buffer;

1>
set the PREAMBLE_TRANSMISSION_COUNTER to 1;
1>
set the PREAMBLE_POWER_RAMPING_COUNTER to 1;
1>
set the PREAMBLE_BACKOFF toinitial backoff time;
5.1.3
Random Access Preamble transmission

The MAC entity shall, for each Random Access Preamble:

1>
if PREAMBLE_TRANSMISSION_COUNTER is greater than one; and

1>
if the notification of suspending power ramping counter has not been received from lower layers; and

1>
if SSB selected is not changed (i.e. same as the previous Random Access Preamble transmission): 
2>
increment PREAMBLE_POWER_RAMPING_COUNTER by 1.
1>
set PREAMBLE_RECEIVED_TARGET_POWER to preambleReceivedTargetPower + DELTA_PREAMBLE + (PREAMBLE_POWER_RAMPING_COUNTER – 1) × preamblePowerRampingStep;

1>
except for contention-free Random Access Preamble for beam failure recovery request, compute the RA-RNTI associated with the PRACH occasion in which the Random Access Preamble is transmitted;
1> instruct the physical layer to transmit the Random Access Preamble using the selected PRACH, corresponding RA-RNTI (if available), PREAMBLE_INDEX and PREAMBLE_RECEIVED_TARGET_POWER.
1> select a random backoff time according to a uniform distribution between 0 and the PREAMBLE_BACKOFF;

1> delay the subsequent Random Access Preamble transmission by the backoff time.
The RA-RNTI associated with the PRACH in which the Random Access Preamble is transmitted, is computed as:
RA-RNTI= 1 + s_id + 14 × t_id + 14 × 80 × f_id + 14 × 80 × 8 × ul_carrier_id

where s_id is the index of the first OFDM symbol of the specified PRACH (0 ≤ s_id < 14), t_id is the index of the first slot of the specified PRACH in a system frame (0 ≤ t_id < 80), f_id is the index of the specified PRACH in the frequency domain (0 ≤ f_id < 8), and ul_carrier_id is the UL carrier used for Msg1 transmission (0 for NUL carrier, and 1 for SUL carrier).

5.1.4
Random Access Response reception

2>
if the Random Access Response contains a Backoff Indicator subheader:

3>
set the PREAMBLE_BACKOFF to value from initial backoff time to the BI field of the Backoff Indicator subheader using Table 7.2-1.

2>
else:

3>
set the PREAMBLE_BACKOFF to 0 ms.
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