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1 Introduction

In RAN2#99 meeting, RAN2 agreed that:

Options:

1. No differentiation of parameters (8)

2. Differentiation of parameters (backoff indicator and power ramping) (16)

Agreements

=>
Differentiation of backoff parameter and/or power ramping will be supported.   FFS in what conditions/events the differentiation will be supported.   A TP should be submitted by next meeting

In this paper, we will discuss the necessity of differentiation of RACH parameters based on UE mobility speed in order to access the network fast for some UE in special scenario.
2 Discussion

The NR is deployed with high frequency and the signal will be deteriorated faster compared with low frequency deployment. Furthermore, for a high speed UE, the signal will change fast because the UE may move across the cell boundary quickly, and then the RACH procedure may not be finished before the signal is bad enough. So it is better to reduce the RACH delay for high speed UE.
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Case 1:The DL data arrive then the PDCCH 
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Proposal 1: the RACH delay for high speed UE should be reduced.
For the RACH procedure, the events trigger the RACH procedure is captured in 38.300 as below. So the idle state UE, inactive state UE and connected state UE can initialize the RACH procedure for different purpose. No matter what state the UE is, the UE will encounter RACH procedure during the high speed mobility.
The random access procedure is triggered by a number of events, for instance:

-
Initial access from RRC_IDLE;

-
RRC Connection Re-establishment procedure;
-
Handover;

-
DL or UL data arrival during RRC_CONNECTED when UL synchronisation status is "non-synchronised";

-
Transition from RRC_INACTIVE;

-
Request for Other SI (see subclause 7.3).
Proposal 2: for the idle state UE, inactive state UE and connected state UE, RACH delay reduction for high speed UE will be applied.
The RACH parameter preambleReceivedTargetPower indicates how to set the initial power to transmit the first preamble. The RACH parameter powerRampingStep indicates that how to increase the power to transmit the next preamble. If the preambleReceivedTargetPower and powerRampingStep are configured too small, it will increase the delay to access the network; otherwise, it will bring the interference to the network.
For high speed UE, the RACH parameters preambleReceivedTargetPower and powerRampingStep can be revised based on the UE speed in order to shorten the RACH procedure delay. E,g, a factor can be configured based on the UE speed for preambleReceivedTargetPower and powerRampingStep in SI. The UE can revised the parameters preambleReceivedTargetPower and powerRampingStep to preambleReceivedTargetPower* factor1 and powerRampingStep*factor2. The UE get the factor1 and factor2 based on the UE speed and configurations in SI.

The UE speed can be defined to three level as LTE, e.g. high-mobility state, medium-mobility state and normal mobility state. Of course, the mobility state will be up to agreements of the idle mode mobility discussion. The scaling factors for preambleReceivedTargetPower and powerRampingStep will be configured in SI for high-mobility state, medium-mobility state and normal mobility state respectively.

Proposal 3: the RACH parameters preambleReceivedTargetPower and powerRampingStep will be scaled based on UE speed or UE mobility state.

Proposal 4: the scaling factor configuration for RACH parameters preambleReceivedTargetPower and powerRampingStep will be configured in SI.
For backoff indication in the RAR, it will also delay the RACH procedure. So there also can have a scaling factor as that for preambleReceivedTargetPower and powerRampingStep for high speed UE. 
There are 2 options to scale the backoff indication.

Option 1: the backoff indication in RAR is scaled according to the UE speed, then the UE will random select a back off value between 0 to backoff*factor.
Option 2: the UE will random select a back off value between 0 to backoff, and the actual back off value is the random back off value * factor.

Proposal 5: the backoff indication in RAR will be scaled based on the UE speed or UE mobility state. And the UE will random select the actual back off value between 0 to scaled backoff value. 
Proposal 6: The scaling factor configuration for backoff will be configured in SI.
3 Conclusions:

In this contribution, we discuss the necessity of differentiation of RACH parameters based on UE mobility speed. We propose:

Proposal 1: the RACH delay for high speed UE should be reduced.
Proposal 2: for the idle state UE, inactive state UE and connected state UE, the RACH delay reduction for high speed UE will be applied.
Proposal 3: the RACH parameters preambleReceivedTargetPower and powerRampingStep will be scaled based on UE speed or UE mobility state.

Proposal 4: the scaling factor configuration for RACH parameters preambleReceivedTargetPower and powerRampingStep will be configured in SI.
Proposal 5: the backoff indication in RAR will be scaled based on the UE speed or UE mobility state. And the UE will random select the actual back off value between 0 to scaled backoff value. 

Proposal 6: The scaling factor configuration for backoff will be configured in SI.
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Case 1:The DL data arrive then the PDCCH order is triggered for the UE.
Case 2:the RRC connection establishment is triggered.
Case 3:….



