3GPP TSG-RAN WG2 Meeting #103bis	R2-1815452
Chengdu, China, 8th – 12th October 2018	
	

Agenda Item	: 10.3.1.1 (NR_newRAT-Core)
Source	: LG Electronics Inc.
Title	: Discussion for clarifying the meaning of RA initiation
Document for	: Discussion and Decision
1.	Introduction
In the current NR MAC specification, the expression of initiating a random access (RA) procedure are used as two meanings, i.e. triggering the RA procedure and performing the RA procedure. This document clarifies the meaning of RA initiation for each case and proposes modifications to distinguish between the two usages.
2.	Discussion 
The RA procedure is one of the core functionalities of the NR MAC, which works closely with other MAC functionalities. According to the current TS 38.321, when there is an ongoing RA procedure in the MAC entity, it is up to UE implementation whether to continue with the ongoing procedure or start with the new procedure. In other words, a triggered RA procedure may not be actually performed when another is already ongoing.
Observation 1. A triggered RA procedure may not be actually performed when another is already ongoing.
In the current TS 38.321, the expression of initiating RA procedure is used in both meanings of triggering RA procedure and performing RA procedure, and this causes ambiguity in the sequence of the MAC procedures which implies that some MAC procedures, such as BWP switching or carrier selection, could be unnecessarily or falsely performed due to the triggered RA procedure that would not be actually performed. On the contrary, most of other MAC procedures, e.g. SR, BSR, HARQ process, and PHR, use the term trigger to distinguish it from actual execution as follows:
	[bookmark: _Toc517229808]5.4.4	Scheduling Request
(…omitted…)
If an SR is triggered and there are no other SRs pending corresponding to the same SR configuration, the MAC entity shall set the SR_COUNTER of the corresponding SR configuration to 0.
When an SR is triggered, it shall be considered as pending until it is cancelled. All pending SR(s) triggered prior to the MAC PDU assembly shall be cancelled and each respective sr-ProhibitTimer shall be stopped when the MAC PDU is transmitted and this PDU includes a BSR MAC CE which contains buffer status up to (and including) the last event that triggered a BSR (see subclause 5.4.5) prior to the MAC PDU assembly. All pending SR(s) shall be cancelled and each respective sr-ProhibitTimer shall be stopped when the UL grant(s) can accommodate all pending data available for transmission.



	[bookmark: _Toc517229809]5.4.5	Buffer Status Reporting
(…omitted…)
A BSR shall be triggered if any of the following events occur:
(…omitted…)
2>	if a Regular BSR has been triggered and logicalChannelSR-DelayTimer is not running:
3>	if there is no UL-SCH resource available for a new transmission; or
3>	if the MAC entity is configured with configured uplink grant(s) and the Regular BSR was not triggered for a logical channel for which logical channel SR masking (logicalChannelSR-Mask) is setup by upper layers; or
3>	if the UL-SCH resources available for a new transmission do not meet the LCP mapping restrictions (see subclause 5.4.3.1) configured for the logical channel(s) that triggered the BSR(s):
4>	trigger a Scheduling Request.
[bookmark: _Toc517229810](…omitted…)

	5.4.6	Power Headroom Reporting
(…omitted…)
A Power Headroom Report (PHR) shall be triggered if any of the following events occur:
(…omitted…)
NOTE 2:	The MAC entity should avoid triggering a PHR when the required power backoff due to power management decreases only temporarily (e.g. for up to a few tens of milliseconds) and it should avoid reflecting such temporary decrease in the values of PCMAX,f,c/PH when a PHR is triggered by other triggering conditions.
(…omitted…)



Observation 2. In the current TS38.321, the expression of initiating RA procedure is used in both meanings of triggering RA procedure and performing RA procedure, whereas most of other MAC procedures use the term trigger to distinguish it from actual execution.
Considering the dictionary definition of initiation is to start something, the meaning of initiation is closer to performing than triggering. 
Observation 3. By definition, the meaning of initiation is closer to performing than triggering.
In subclause 5.1.1, before the UE implementation decides whether to continue the ongoing RA procedure or to stop it and start with a new process, the status of the new procedure should remain triggered. Thus, the expression of ‘initiated’ highlighted in the following should be revised to ‘triggered’.
	[bookmark: _Toc517229783][bookmark: _Toc517229784]5.1	Random Access procedure
5.1.1     Random Access procedure initialization
The Random Access procedure described in this subclause is initiated by a PDCCH order, by the MAC entity itself, or by RRC for the events in accordance with TS 38.300 [2]. There is only one Random Access procedure ongoing at any point in time in a MAC entity. The Random Access procedure on an SCell shall only be initiated by a PDCCH order with ra-PreambleIndex different from 0b000000.
NOTE 1:	If the MAC entity receives a request for a new Random Access procedure while another is already ongoing in the MAC entity, it is up to UE implementation whether to continue with the ongoing procedure or start with the new procedure (e.g. for SI request).
 (…omitted…)


Moreover, it is clear that the expression of initiating RA procedure used in other sections with reference to subclause 5.1 is used as the meaning of triggering RA procedure, and its actual execution would be determined in subclause 5.1. We highlights these cases in yellow as follows:
	5.4.4     Scheduling Request
(…omitted…)
As long as at least one SR is pending, the MAC entity shall for each pending SR:
1>  if the MAC entity has no valid PUCCH resource configured for the pending SR:
2>  initiate a Random Access procedure (see subclause 5.1) on the SpCell and cancel the pending SR.
1>  else, for the SR configuration corresponding to the pending SR:
2>  when the MAC entity has an SR transmission occasion on the valid PUCCH resource for SR configured; and
2>  if sr-ProhibitTimer is not running at the time of the SR transmission occasion; and
2>  if the PUCCH resource for the SR transmission occasion does not overlap with a measurement gap; and
2>  if the PUCCH resource for the SR transmission occasion does not overlap with a UL-SCH resource:
3>  if SR_COUNTER < sr-TransMax:
4>  increment SR_COUNTER by 1;
4>  instruct the physical layer to signal the SR on one valid PUCCH resource for SR;
4>  start the sr-ProhibitTimer.
3>  else:
4>  notify RRC to release PUCCH for all Serving Cells;
4>  notify RRC to release SRS for all Serving Cells;
4>  clear any configured downlink assignments and uplink grants;
4>  clear any PUSCH resources for semi-persistent CSI reporting;
4>  initiate a Random Access procedure (see subclause 5.1) on the SpCell and cancel all pending SRs.
(…omitted…)



	5.17      Beam Failure Detection and Recovery procedure
(…omitted…)
The MAC entity shall:
1>  if beam failure instance indication has been received from lower layers:
2>  start or restart the beamFailureDetectionTimer;
2>  increment BFI_COUNTER by 1;
2>  if BFI_COUNTER >= beamFailureInstanceMaxCount:
3>  if beamFailureRecoveryConfig is configured for the active UL BWP:
4>  start the beamFailureRecoveryTimer, if configured;
4>  initiate a Random Access procedure (see subclause 5.1) on the SpCell by applying the parameters powerRampingStep, preambleReceivedTargetPower, and preambleTransMax configured in beamFailureRecoveryConfig.
3>  else:
4>  initiate a Random Access procedure (see subclause 5.1) on the SpCell.



In the above six cases, the term initiate is used as the meaning of triggering and, thus, it should be changed to the term trigger in order to distinguish it from actual execution.
Proposal. For RA procedure, RAN2 confirms that the term initiate indicates the actual execution of RA procedure, and, for the cases where ‘initiate’ is used as the meaning of triggering RA procedure, it should be changed to ‘trigger’ in order to distinguish it from actual execution of RA procedure.
A related CR is provided in R2-1815453 [1].
3.	Conclusion
Observation 1. A triggered RA procedure may not be actually performed when another is already ongoing.
Observation 2. In the current TS38.321, the expression of initiating RA procedure is used in both meanings of triggering RA procedure and performing RA procedure, whereas most of other MAC procedures use the term trigger to distinguish it from actual execution.
Observation 3. By definition, the meaning of initiation is closer to performing than triggering.
Proposal. For RA procedure, RAN2 confirms that the term initiate indicates the actual execution of RA procedure, and, for the cases where ‘initiate’ is used as the meaning of triggering RA procedure, it should be changed to ‘trigger’ in order to distinguish it from actual execution of RA procedure.
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