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1. Introduction
The random access procedure in LTE is initiated by a PDCCH order, by the MAC sublayer itself, or by the RRC sublayer, according to TS 36.321 [1]. Also the following events for the random access procedure are listed in TS 36.300.
-
Initial access from RRC_IDLE;

-
RRC Connection Re-establishment procedure;
-
Handover, except for NB-IoT or when RACH-less HO is configured;

-
DL data arrival during RRC_CONNECTED requiring random access procedure:

-
UL data arrival during RRC_CONNECTED requiring random access procedure:

-
For positioning purpose during RRC_CONNECTED requiring random access procedure:
However in LTE specifications, the relationship between above events and corresponding initiating entity is not specified, and it may increase the ambiguity in the specifications.
2. Discussion

The meaning of "Random access initiated by MAC sublayer itself" is hidden in the context of SR/BSR interaction. It denotes the case where SR triggered by regular BSR initiates a random access procedure if valid PUCCH resource for SR (section 5.4.4) is not configured. (But "Random access initiated by PDCCH order" and "Random access initiated by RRC" are self-explanatory.)
The modelling of random access triggering in LTE is the result of long debate during Release 8 time frame. There is no reason to define new modelling.
Proposal 1: As in LTE, the random access procedure in NR is initiated by a PDCCH order, by the MAC sublayer itself, or by the RRC sublayer.

Table 1 summarizes the mapping in LTE between the events and the cause that trigger the random access procedure. Note that PSCell management and STAG management, which are not listed in 36.300, are added in the table for the completeness.
Table 1: Mapping between the events and the cause that triggers the RA procedure in LTE
	Event
	Initiated by
	Note

	Initial access from RRC_IDLE
	MAC sublayer
	RRCConnectionRequest triggers R-BSR

	RRC Connection Re-establishment
	MAC sublayer
	RRCConnectionReestablishmentRequest triggers R-BSR

	Handover
	MAC sublayer
	RRCConnectionReconfigurationComplete triggers R-BSR

	DL data arrival 
	PDCCH order
	NW triggers random access

	UL data arrival
	MAC sublayer
	New data arrival triggers R-BSR

	Positioning
	PDCCH order
	NW triggers random access

	PSCell management
	RRC sublayer
	R-BSR triggered by RRCConnectionReconfigurationComplete does not initiate random access in PSCell

	STAG management
	PDCCH order
	NW triggers random access in SCell 


Except random access based positioning which will not be specified in Rel-15 NR, all other events and their mapping with causes summarized in table 1 are valid, and should be reused for NR.

Proposal 2: Random access for "Initial access from RRC_IDLE" is triggered by MAC sublayer itself.
Proposal 3: Random access for "RRC connection re-establishment" is triggered by MAC sublayer itself.
Proposal 4: Random access for "DL data arrival during RRC_CONNECTED when UL synchronisation status is non-synchronised" is triggered by a PDCCH order.
Proposal 5: Random access for "UL data arrival during RRC_CONNECTED when UL synchronisation status is non-synchronised" is triggered by MAC sublayer itself.
Proposal 6: Random access for "PSCell management" is triggered by RRC sublayer.
Proposal 7: Random access for "STAG management" is triggered by a PDCCH order.
Transition from RRC_INACTIVE to RRC_CONNECTED is similar to transition from IDLE to RRC_CONNECTED in a sense that UL CCCH message is transmitted during the random access procedure. 

Proposal 8: Random access for "Transition from RRC_INACTIVE" is triggered by MAC sublayer itself 

Request for other SI based on the message 3, where a RRC message is transmitted in the message 3, should be triggered by MAC sublayer itself. Request for other SI based on the message 1 cannot be triggered either by MAC sublayer (Regular BSR is not triggered) nor by PDCCH order. RRC sublayer can trigger message 1 based SI request because RRC knows whether SI request is needed or not based on the received minimum SI.

Proposal 9: Random access for "Request for Other SI using message 3" is triggered by MAC sublayer itself.

Proposal 10: Random access for "Request for Other SI using message 1" is triggered by RRC sublayer. 
3. Conclusion

Proposal 1: As in LTE, the random access procedure in NR is initiated by a PDCCH order, by the MAC sublayer itself, or by the RRC sublayer.

Proposal 2: Random access for "Initial access from RRC_IDLE" is triggered by MAC sublayer itself.
Proposal 3: Random access for "RRC connection re-establishment" is triggered by MAC sublayer itself.
Proposal 4: Random access for "DL data arrival during RRC_CONNECTED when UL synchronisation status is non-synchronised" is triggered by a PDCCH order.
Proposal 5: Random access for "UL data arrival during RRC_CONNECTED when UL synchronisation status is non-synchronised" is triggered by MAC sublayer itself.
Proposal 6: Random access for "PSCell management" is triggered by RRC sublayer.
Proposal 7: Random access for "STAG management" is triggered by a PDCCH order.
Proposal 8: Random access for "Transition from RRC_INACTIVE" is triggered by MAC sublayer itself 

Proposal 9: Random access for "Request for Other SI using message 3" is triggered by MAC sublayer itself.

Proposal 10: Random access for "Request for Other SI using message 1" is triggered by RRC sublayer. 
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9.2.6
Random Access Procedure

The random access procedure is triggered by a number of events, for instance:

-
Initial access from RRC_IDLE which is initiated by MAC sublayer;

-
RRC Connection Re-establishment procedure which is initiated by MAC sublayer;
-
Handover which is initiated by MAC sublayer;

-
DL or UL data arrival during RRC_CONNECTED when UL synchronisation status is "non-synchronised" which is initiated by a PDCCH order;

-
UL data arrival during RRC_CONNECTED when there are no PUCCH resources for SR available which is initiated by MAC sublayer;
-
PSCell management which is initiated by RRC sublayer;

-
STAG management which is initiated by a PDCCH order;

-
Transition from RRC_INACTIVE which is initiated by MAC sublayer;

-
Request for Other SI using message 1 (see subclause 7.3) which is initiated by RRC sublayer;

-
Request for Other SI using message 3 (see subclause 7.3) which is initiated by MAC sublayer.

Furthermore, the random access procedure takes two distinct forms: contention based and non-contention based as shown on Figure 9.2-1 below. Normal DL/UL transmission can take place after the random access procedure.
