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1. Introduction

This document propose to optimize RB setup procedure by estimating a more acurrate activation time.
2. Discussion
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Figure 1 legacy reconfiguration procedure
Figure 1 depicts how activation time is used during radio bearer setup procedure. First UTRAN send radio bearer setup message to UE which includes an activation time. If UE receives the message correctly UE will modify its radio configuration. When activation time arrives, UTRAN and UE change their radio configuration from old one to new one at same time. The whole process over radio interface could be divided into two main phase i.e. message transmission phase and UE modification phase. T1 and T2 are the estimated time resumption respectively. So when UTRAN want to estimate a proper activation time, T1 and T2 will be both considerred . T2 is relatively stable while T1 fluctuates very much because of retransmission.
Qualcomm has clearly described in [1] the impact of retransmission for reconfiguration messages. Table 1  below shows the probability of erroneous message transmission depending on the numbers of TTIs/TBs for one message and the number of RLC retransmissions.
	
	BLER = 5%, NACK error rate = 5%

	
	0 retransmissions
	1 retransmissions
	2 retransmissions
	3 retransmissions

	              Number of PDUs/TTIs per message (one PDU per TTI)


	1
	5.00%
	0.49%
	0.05%
	0.00%

	
	2
	9.75%
	0.97%
	0.10%
	0.01%

	
	3
	14.26%
	1.46%
	0.14%
	0.01%

	
	4
	18.55%
	1.94%
	0.19%
	0.02%

	
	5
	22.62%
	2.41%
	0.24%
	0.02%

	
	6
	26.49%
	2.89%
	0.28%
	0.03%

	
	7
	30.17%
	3.36%
	0.33%
	0.03%

	
	8
	33.66%
	3.83%
	0.38%
	0.04%


Table 1 Probability of message in error after 0, 1, 2 and 3 retransmissions
 (cited from [1])
The difference between one and two retransmissions assumes to be 200ms and 3.4kbps SRB is used. If reconfiguration message consists of 8 blocks and BLER is 5% , then 2 retransmissions are required to guarantee a message transfer prbability of higher than 99%. But as matter of fact about 2/3 cases are transmitted successfully without any retransmission! That means in most case activation time is overestimated. Figure 2 depicts how much part is overestimated based on above assumption and data from table 1.
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Figure 2

In order to guarantee more than 99% transfer probability, 720ms is estimated for T1 for all cases. But for example 66.34% cases needs no retransmission, about 400ms is overestimated. Totally about 45% part (shadowed part) is overestimated. 
3. Proposal
If radio reconfiguration message is assumed to be transmitted with AM RLC mode. Acctually it is unnecessary for UTRAN to estimate T1 part in the activation time because UTRAN can know the right time point when reconfiguration message is transmitted successfully by requiring RLC layer to feedback transmission confirm. Figure 3 depicts whole solution for radio bearer setup procedure:
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Figure 3 reconfiguration procedure with optimized activation time
In UTRAN side, take no retransmission case for example, when whole radio bearer setup message is transmitted successfully with AM RLC mode RRC layer in UTRAN will receive primitive “RLC-AM-DATA-Conf” from RLC layer. Then RRC layer waits for estimated T2 for UE to take modification of new radio configuration. After that RRC layer sends a message to nodeB to trigger transmitting new DPCCH in downlink and expect radio bearer setup complete message.
In UE side, when UE receive the radio bearer setup message, it first executes modification according to the reconfiguration information. When modification is complete (point A in Figure 3) UE will wait for the new DPCCH in downlink. If DPCCH is received before activation time arrives , then after first phase of synchronization PHY layer UE will report RRC layer with primitive “CPHY-Sync-IND”. RRC layer then know it is time to send radio bearer setup complete message which means the whole reconfiguration procedure is ended sucessfully in advance! If UE failed to receive downlink DPCCH then it will send radio bearer setup complete message at reconfigured activation time.
Figure 4 depict proposed radio bearer setup procedure.
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Figure 4 radio bearer setup procedure with optimized activation time
Step1: synchronization reconfiguration procedure over Iub interface. Activation time value CFN1 is included.
Step 2~ 3: radio bearer setup message is transmitted with AM RLC mode. The message could also be radio bearer reconfiguration, transport channel reconfiguration, physical channel reconfiguration, radio bearer release etc.
Step 4: RRC layer in UE receive whole radio bearer setup message and then modify radio reconfiguration according to message.

Step 5 RLC layer in SRNC sends primitive “RLC-AM-DATA-Conf” to RRC layer after message is transmitted successfully. 
Step 61: After waiting for estimated T2 RRC layer in SRNC sends a message to nodeB (maybe via user plane) to trigger sending new downlink DPCCH. 

Step 7: downlink DPCCH is transmitted

Step 8: PHY layer in UE gets first phase downlink synchronization and sends “CPHY-Sync-IND” primitive to RRC layer.
Step 91: If activation time hasn’t arrived UE decides to end radio bearer setup procedure in advance by sending radio bearer setup complete message. If it failed to receive the downlink DPCCH it will send the message at preconfigured activation time. 
Note1: The same scheme could be also applied for other reconfiguration procedure e.g. transport channel reconfiguration .
4. Backwards issue

Comapred with R99/R4/R5/R6 the proposal doesn’t introduce any new IE and new procedure over Uu interface but ask UE to monitor downlink DPCCH after radio reconfiguration is modified before precofigured activation time. All release which can accept the modification can benefit from this proposal. 
5. Conclusion

Since UTRAN can exactly know radio bearer setup message is transmitted successfully if AM RLC mode is taken activation tim can be estimated more accurately. Thus whole timing assumption of radio bearer setup procedure can be reduced for those cases which need no retransmission or less retransmission compared with worst case whose transmission is to be guaranteed.
6. References

[1] R2-042017, Default configurations , Qualcomm RAN2 Meeting #43






� Message Error Rate (without retransmissions) = 1 – (1 – BLER)^n, 


Message Error Rate (after k retransmissions) = 1 – (1 – BLER^(k+1)·(2-BLER)^k)^n, 


where n is the number of blocks per message.





_1201007906.vsd
320


520


720


66.34%


96.17%


99.62%


T1  ms


%


45% part is over estimated!



_1218253606.vsd
拖动侧边手柄更改文本块的宽度。�

UTRAN


UE


Radio bearer setup (old activation time)


Radio bearer setup complete



_1201155397.vsd
Radio bearer setup


UE PHY


nodeB


SRNC
 RLC


1 Synchronized reconfiguration procedure (CFN1)


3 AM PDU


9  radio bearer setup complete


UE RRC


UE RLC


SRNC
RRC


2 RLC-AM-DATA-Req


4 RLC-AM-DATA-Ind


3 STATUS PDU


5 RLC-AM-DATA-Conf


6 message to trigger new DPCCH


7 DL_DPCCH


8 CPHY-Sync-IND


3 AM PDU


。。。


N1 Frame


T2



_1201006552.vsd
拖动侧边手柄更改文本块的宽度。�

UTRAN


UE


Radio bearer setup (Activation time)


Radio bearer setup complete



