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1
Introduction

According to the current spec, the connection re-establishment procedure can be triggered by the expiration of T304 and the RL failure which may be caused by the RLC layer when the maximum retransmissions number has been reached. In the field test, it has been found that the timer T304 may expire after a successful connection re-establishment procedure triggered by the RLC layer in the contention based handover procedure, and a redundant connection re-establishment procedure will be triggered by UE. The intention of this contribution is to discuss the handling of T304 in this scenario.

2
Discussion

In the intra-RAT handover, the T304 will be started when the RRCConnectionReconfiguration message including the MobilityControl Info is received and stopped when the criterion for successful completion of handover to EUTRA is detected. For the contention based intra-RAT handover, the criterion for successful completion of handover is the reception of a PDCCH transmission with correct C-RNTI after the transmission of msg3 (RRCConnectionReconfigurationComplete). Considering the message RRCConnectionReconfigurationComplete will be transmitted by RLC with AM mode, if the retransmission number reach the maximum retransmissions number, a RL failure will be detected and a RRC connection re-establishment procedure will be triggered by the RL failure. According to the current spec, T304 will not be stopped by the RRC connection re-establishment procedure, so T304 may expire during or after the RRC connection re-establishment procedure, in this case, a redundant RRC connection re-establishment procedure will be triggered. The whole procedure is shown as follow:
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Figure 1: RRC connection re-establishment procedure caused by RLF in the handover
The default configuration of SRB1 can be found in TS 36.331 as follow:

9.2.1.1
SRB1

Parameters

	Name
	Value
	Semantics description
	Ver

	RLC configuration CHOICE
	am
	
	

	ul-RLC-Config

>t-PollRetransmit
>pollPDU

>pollByte

>maxRetxThreshold
	ms45
infinity

infinity

t4
	
	

	/*omitted*/
	
	
	


A typical configuration for RACH-ConfigCommon and T304 can be found in TS 36.508 as follow:

RACH-ConfigCommon-DEFAULT 

Table 4.6.3-12: RACH-ConfigCommon-DEFAULT

	Derivation Path: 36.331 clause 6.3.2

	Information Element
	Value/remark
	Comment
	Condition

	RACH-ConfigCommon-DEFAULT ::= SEQUENCE {
	
	
	

	/*omitted*/
	
	
	

	    preambleTransMax
	n6
	Under the condition of Case 1 in RAN1 simulation assumptions, an UE with pathloss of CDF = 90% reaches the maximum transmit power in 4 successive retransmissions.

6 has been selected considering the margin of 2.
	

	    ra-ResponseWindowSize
	sf10
	The maximum value is preferable.
	

	    mac-ContentionResolutionTimer
	sf48
	Allows for a sufficient number of msg3 retransmissions.
	

	}
	
	
	


–
MobilityControlInfo-HO
Table 4.6.5-1: MobilityControlInfo-HO
	Derivation Path: 36.331 clause 6.3.4

	Information Element
	Value/remark
	Comment
	Condition

	MobilityControlInfo-HO ::= SEQUENCE {
	
	
	

	/*omitted*/
	
	
	

	  t304
	ms1000
	
	

	}
	
	
	


It’s assumed that the average attempt times of preamble transmission before receiving the RA-response in each RA procedure is 3 and the average delay caused by the back off parameter is 60ms (index 7 is configured). Based on the typical parameters, the total retransmission time for the message RRCConnectionReconfigurationComplete can be calculated as follow:

(ra-ResponseWindowSize* average attempt of preamble transmission times + mac-ContentionResolutionTimer+ delay caused by the back off parameter)* (maxRetxThreshold+1) + ra-ResponseWindowSize* average attempt of preamble transmission times = (10ms*3 + 48ms+60ms)*5 + 10ms*3= 720ms < 1000ms (T304)

According to the calculation above, it is easy to see that the retransmission time of message RRCConnectionReconfigurationComplete may reach the maximum retransmissions numbers before timer T304 expire. Once the maximum number of retransmissions has been reached, a RRC connection re-establishment procedure will be triggered. 

The operation of T304 in the current spec is shown as follow:

	T304
	Reception of RRCConnectionReconfiguration message including the MobilityControl Info or

reception of MobilityFromEUTRACommand message including CellChangeOrder
	Criterion for successful completion of handover to EUTRA or cell change order is met (the criterion is specified in the target RAT in case of inter-RAT)
	In case of cell change order from E-UTRA or intra E-UTRA handover, initiate the RRC connection re-establishment procedure; In case of handover to E-UTRA, perform the actions defined in the specifications applicable for the source RAT.


According to the current operation of T304 specified in TS 36.331, the T304 will keep running during the RRC connection re-establishment procedure, which is triggered by the RLF, and maybe expires during or after the RRC connection re-establishment procedure, then another RRC connection re-establishment procedure will be triggered. Considering the second RRC connection re-establishment procedure caused by the expiration of timer T304 is redundant and may cause some negative impact on the user experience, we give our proposal as:

Proposal: When UE initiate a RRC connection re-establishment procedure, UE shall stop the timer T304 if running.
3
Conclusion

In this contribution, we discussed the scenario that the retransmission time of message RRCConnectionReconfigurationComplete reach the maximum retransmissions numbers before timer T304 expire during the contention based intra-RAT handover and give our proposal as follows:
Proposal: When UE initiate a RRC connection re-establishment procedure, UE shall stop the timer T304 if running.

The related CR can be found in R2-121251. 
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