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1. Introduction
It has been proposed to remove T312 and handle the corresponding functionality by means of only the parameter preambleTransMax. It has also been proposed to transfer supervision of PDCCH-ordered Random Access from current eNB to UE RRC.

This contribution considers the consequences of the proposed simplifications and concludes that, while they on a superficial level appear to be simplifications, the changes  are associated with a number of side effects which compromise the efficiency and robustness of the E-UTRA Random Access procedure. Another approach, which is believed to result in similar simplification but be more robust is mentioned as a possible alternative.

2. Random Access supervision and persistency functions
The current E-UTRA Random Access (RA) procedure have the following supervision and persistency functions:
· Random Access is supervised by UE RRC except for the case of ‘DL data arrival’ triggered RA (a.k.a. PDCCH-ordered RA) where supervision/retry is the responsibility of the eNB. 
· The (primary) function of preambleTransMax is to ensure a minimum #of power ramping cycles.

· The function of the T312 timer is to provide a level of persistence to bridge occasional periods of poor UL conditions,  for UL data arrival triggered RA, before initiating RRC connection re-establishment.

· Corresponding persistence for HO completion triggered RA is provided by the T304 timer.
· Corresponding persistence for initial access triggered RA is provided by the T300 timer.

· Corresponding persistence for eNB or DL data arrival triggered RA shall not be provided.

The persistency mechanisms for the different RA cases are further summarized in table 1.

Table 1: Persistency mechanisms for different RA cases.

	Random Access trigger
	minimum #of power ramping cycles
	persistence before triggering re-establishment

	UL data arrival
	preambleTransMax
	T312

	HO completion
	preambleTransMax
	T304

	Initial access
	(preambleTransMax)
	T300

	DL data arrival (PDCCH-order)
	preambleTransMax
	N/A


3.  Consequences of T312 removal etc.
It has been proposed to remove T312 and handle the corresponding functionality by means of only the parameter preambleTransMax.

It has also been proposed to transfer supervision of PDCCH-ordered RA from current eNB to UE RRC.

While on a superficial level these changes appear to be simplifications there are a number of side effects: 

· Undesired dependencies between different functionalities:
As explained above, PreambleTransMax and T312 serves different purposes (ensuring power ramping and providing opportunity for recovery of bad uplink for UE triggered RA, respectively). It is in general not advisable to combine configuration of multiple functions with different objectives and properties into a single parameter. Combining them creates undesired ,and difficult to predict, dependencies which limits flexibility and may jeopardize future compatibility. 

· Reduced efficiency of contention-free RA:
To support currently agreed recovery periods (see value range for T312) preambleTransMax need to be extended to cover up to 2000 ms.  This implies that dedicated preambles for PDCCH-ordered RA need to be allocated for very long times leading to reduced preamble and PRACH efficiency.

· PDCCH false alarms: 
Larger preambleTransMax makes PDCCH false alarms corresponding to PDCCH-ordered RA  more persistent. This leads to more interference and higher load on PRACH. I.e., large preambleTransMax reduces robustness.

UE RRC supervision of PDCCH ordered RA reduces robustness/stability of PRACH due to making mentioned PDCCH false alarms more persistent.

Similarly, tying preambleTransMax to supervision of RA for UL data arrival significantly increases the persistency of PDCCH-ordered RA and thereby exacerbates the consequences of PDCCH false alarms.


Given the drawbacks listed above and noting that RA is an essential function that cannot easily be changed in a future release, it is imperative to ensure that the solution chosen for Rel-8 does not have side effects or impose unnecessary restrictions on future releases.

4. Other
As the objective of the proposal to remove timer T312 appears to be to reduce the number of timers, we recall the proposal to reuse the Radio Link Failure supervision timer T310 for RA supervision. While also this would create some dependencies, it is believed to be more robust since it only removes 1 degree of freedom out of 3 instead of 1 out of 2. Would L3 filtering of L1 in-sych/out-of-synch events be supported, the consequences of a combined T310 would appear to be further reduced. A combined T310 could be implemented by simply XOR-ing RLF and RA problem triggers.
5. Conclusion and proposal

The limited simplification achieved by removing T312 or aligning supervision of PDCCH-ordered RA with the other RA cases does not justify reducing RA robustness, flexibility and future compatibility. Hence, it is proposed to keep the current agreements.
Proposal 1: T312 is kept for robustness and future compatibility.
Proposal 2: Supervision of PDCCH-ordered RA remains eNB responsibility.
If felt necessary, it is proposed to discuss the possibility to reduce the number of timers by reusing T310 for the supervision of UL data arrival triggered RA.
Proposal 3: Discuss the possibility to reuse T310 for supervision of UL data arrival triggered RA.
