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1
Introduction

In RAN2#77, the agreements about RA failure on SCells have been reached as follows:

	Agreements
1
MAC will not inform RRC about reaching PREAMBLE_TRAN_MAX and consequently, RRC will not trigger RLF.

2
The UE does not report to the eNB that it has reached PREAMBLE_TRANS_MAX on an SCell.

FFS whether MAC stops the RA procedure when reaching PREAMBLE_TRANS_MAX


The remaining issue is whether MAC stops the RA procedure when reaching preambleTransMax.  In addition, during the discussion in the last meeting, some companies pointed out that for pre Rel-11 UE, the UE would continue the preamble transmission when the number of preamble transmissions reaches preambleTransMax based on the current spec [1]. Oppositely, some companies thought that the UE should stop the preamble transmission based on the meaning of preambleTransMax.  Hence, the conclusion from the last meeting is 

=>
Can take the decision on stopping preamble transmission in MAC or not one we agreed on the RA

Thus, in this contribution, we would like to review the handling of the RA failure (i.e., the number of preamble transmissions reaches preambleTransMax or called RA problem in [1]) in the pre Rel-11 UE.  Furthermore, for the Rel-11 UE, we discuss whether MAC needs to stop the RA procedure when the RA failure occurs, and give our proposals. 

2 Discussion
2.1
RA failure for pre Rel-11 UEs

According to the current spec [1]

 REF _Ref319916662 \r \h 
[2], when the RA failure occurs, MAC indicates the RA failure to RRC, and MAC would continue the preamble transmission.   In RRC layer, upon RA failure indication from MAC while none of T300, T301, T304 and T311 is running, the UE shall consider radio link failure to be detected.  Based on the radio link failure, an RRC connection re-establishment procedure would be triggered. Furthermore, in the initial phase of the RRC connection re-establishment procedure, the MAC would be reset. It means that the preamble transmission would be stopped.  However, when one of T300, T301, T304 and T311 is running, the UE would not declare the radio link failure, i.e., UE would do nothing for the RA failure.  According to the current procedure, we would like to examine whether the current spec is enough to deal with the RA failure.

	5.3.11.3
Detection of radio link failure

The UE shall:

1>
upon T310 expiry; or

1>
upon random access problem indication from MAC while neither T300, T301, T304 nor T311 is running; or

1>
upon indication from RLC that the maximum number of retransmissions has been reached:

2>
consider radio link failure to be detected;



The random access procedure is performed based on the six events in [4] as follows:
	The random access procedure is performed for the following six events:

-
Initial access from RRC_IDLE;

-
RRC Connection Re-establishment procedure;
-
Handover;
-
DL data arrival during RRC_CONNECTED requiring random access procedure;

-
E.g. when UL synchronisation status is “non-synchronised”;

-
UL data arrival during RRC_CONNECTED requiring random access procedure;

-
E.g. when UL synchronisation status is "non-synchronised" or there are no PUCCH resources for SR available.

-
For positioning purpose during RRC_CONNECTED requiring random access procedure;

-
E.g. when timing advance is needed for UE positioning;


We would like to examine how to handle the RA failure for each random access event.  Based on the current spec, MAC would continue preamble transmission and depends on the handling of RA failure in RRC.  Thus, the first thing to know is when the preamble transmission could be stopped for each RA trigger case.
Case 1:  Initial access from RRC_IDLE 
When T300 expires, the UE shall reset MAC, so the preamble transmission is stopped.
Case 2:  RRC Connection re-establishment procedure 
When T301 or T311 expires, the UE shall perform leaving RRC_CONNECTED. Afterwards, within the leaving RRC_CONNECTED procedure, the UE shall reset MAC.  As a result, the preamble transmission is stopped.
Case 3:  Handover 
When T304 expires, the UE shall reset MAC, so the preamble transmission is stopped.
Case 4/5/6:  DL/UL data arrival and position purpose during RRC_CONNECTED
Since none of T300, T301, T304 and T311 is running during RRC_CONNECTED mode, the UE shall declare radio link failure and furthermore, reset MAC.  So the preamble transmission is stopped immediately when the RA failure occurs.

Observation 1:  The preamble transmission could be stopped by RRC when the RA failure occurs.

The next question is whether there is any problem for the UE to transmit preambles during T300, T301, T304 or T311 running.  Here, we only need to consider Case 1/2/3 since T300, T301, T304 and T311 are only related to Case 1/2/3.  The factors are considered in this contribution as follows:
Power ramping 

If the number of preamble transmission exceeds preambleTransMax, the power ramping will continue until the preamble power reaches the maximum configured power, PCMAX,c [3].  It means that the power ramping function is still valid, i.e., the preamble power would not exceed the maximum UE power.
Interference 

If the preamble transmission is kept on, the preamble transmission would cause some interference for other UEs which also perform RA procedure at the same time.  For the contention based preamble, it is designed for contention so there is no interference issue.  For the non-contention based preamble, eNB should avoid assigning it to other UEs during the possible collision period.
RA success after RA failure

If the RA is successful during the corresponding timer running after RA failure, the UE could continue the normal procedure to complete the corresponding procedure, i.e., RRC connection setup, RRC connection re-establishment or handover.  The UE does not need to deal with the RA failure. 

 Observation 2:  It is no problem that the preamble transmission continues when the RA failure occurs.
According to Observation 1 and 2, the conclusion is that when the RA failure occurs, MAC continues preamble transmission until RRC stops it, i.e., that is the current UE behaviour in the spec.  
Proposal 1:  Confirm that when the RA failure occurs, MAC continues preamble transmission until RRC stops it (i.e., reset MAC). 
2.2
RA failure for Rel-11 UEs
RA failure on PCell
Since the RA on PCell for Rel-11 UEs is the same as for pre Rel-11 UEs, there shall be no different behaviour between them.  Therefore, for the RA failure on PCell, the current procedure is enough.
Proposal 2:  For the RA failure on PCell, keep the current spec, i.e., depending on RRC to stop preamble transmission.
RA failure on SCells

RA is performed on SCells only when the UE is in RRC CONNECTED mode. In addition, in the last meeting, RAN2 has agreed that when RA failure occurs, MAC will not inform RRC about the RA failure, i.e., no radio link failure.  Consequently, the remaining issue is to decide whether to stop the preamble transmission by MAC. 
Option1:  Continue preamble transmission
According to the analysis in the previous section, it seems no problem to continue preamble transmission.  Besides, it may have some gain of increasing the RA successful probability due to more RA attempts.  However, for the UE, it may waste energy to do retransmission till RA procedure is successfully completed.  In addition, if eNB initiates another RA procedure by a PDCCH order, UE needs to abort one of them.  From spec point of view, some extra modifications may be also needed.
Option2:  Stop preamble transmission

The UE stops the preamble transmission by MAC and waits for eNB to decide whether to continue the RA procedure on this SCell.  For this option, a stop function in MAC is needed.
Considering that the RA failure on SCells is a rare case, we think that stop preamble transmission is a simpler way.  So we propose that MAC shall stop the RA procedure when RA failure occurs on SCells.
Proposal 3:  For the RA failure on SCells, MAC shall stop the RA procedure.
3 
Conclusions

In this contribution, we have the following proposals:
Proposal 1:  Confirm that when the RA failure occurs, MAC continues preamble transmission until RRC stops it (i.e., reset MAC).
Proposal 2:  For the RA failure on PCell, keep the current spec, i.e., depending on RRC to stop preamble transmission.
Proposal 3:  For the RA failure on SCells, MAC shall stop the RA procedure.
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