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Discussion and Decision 
1 Introduction
In LTE and HPRD inter-working, UE is either handed over or redirected to HRPD network from LTE when needed. It is found that “optimized HO from LTE to HRPD” requires a lot of extra supports, e.g, S101/S103 interface, from CDMA specification and is not deployed yet in industry due to the complexity.

The enhanced redirection was initially introduced to improve the CSFB performance. The system information of potential target eNB is carried in RRCConnectionRelease message to save the SI acquisition delay at target network.

In HRPD network, some services, i.e. voice service and interactive services are also delay sensitive. It is valuable to introduce enhanced LTE-HRPD redirection feature which can decrease the delay further. In this contribution, we analyze the time delay of UE from different ways to illustrate the necessity of endorsing enhanced redirection.
2 Discussion
Based on C.S0024-A v3.0 [1], the delay to acquire HRPD SI for UE could be as large as 1.7s on top. The details are illustrated in Annex.
1) HRPD control channel cycle = 256 slots * 5/3ms

2) SectorParameter message sends at least once every NOMPSectorParameters(=4) control channel cycle, that is, 4*256*5/3ms = 1706ms

In deployed network, when NOMPSectorParameters sets to 2, the maximum delay to acquire HRPD SI is 1706ms/2=853ms. With the assumption that UEs are redirected to HRPD with an even distribution, the typical delay to acquire HRPD SI is averaged to be about 426ms. From the test data, the time interval between the end of the last TTI containing the RRCconnectionrelease message on the E-UTRAN PDSCH and the time the UE establishes the PPP session (point to point protocol) in HRPD is 2.3s. Please note that the HRPD session is assumed to be maintained during redirection and HO. And UE can perform HRPD pre-registration before redirection based on the procedure supported by 3GPP2, the registration and TAU procedure may not happen after UE redirects to HRPD.
To illustrate the delay visually easy, Table 1 analyzes the theoretical delay caused by different procedures in redirection. It’s observed that the 400ms delay (NOMPSectorParameters = 2) to acquire HRPD SI is the significant contribution to the extra delay caused by redirection.
Table 1. Theoretical illustration of delays

	Redirection Interruption
[1.7s~1.9s]

	LTE singaling  = 110ms [3]
Radio tune = 200ms
Network acquisition + Pilot Acquisition + synchronization =200ms~400ms
Receiving overhead messages = 426ms（NOMPSectorParameters=2）
CR + TCA =50ms
RCH frame + RTCACK + TCC = 150ms
PPP session establishment = 600ms



The following Table 2 shows the percentage of delay it could reduce by providing the SI from RRCConnectionRelease message when NOMPSectorParameters  sets to 2 and 4, respectively. Obviously we can observe that larger percentage of delay could be saved when larger NOMPSectorParameters is configured, and also smaller NOMPSectorParameters leads to higher overhead of signalling the system information in HRPD network.
Table 2. The percentage of delay to save by enhanced redirection

	NOMPSectorParameters
	Delay for SI Acquisition
	Whole Time Delay
	Percentage to Save by enhanced redirection
	Whole time delay after endorsing enhanced redirection

	2
	426ms
	2.3s
	18.5%
	1.874s

	4
	853ms
	2.7s
	31.6%
	1.847s


Note: the Whole Time Delay is between the end of the last TTI containing the RRCconnectionrelease message on the E-UTRAN PDSCH and the time the UE establishes the PPP session (point to point protocol) in HRPD network. After PPP establishment, UE is supposed to be able to start data transmission.
From following Table 3 [2], we can see that thanks to enhanced redirection, the voice messaging service could be supported.
Table 3: End-user Performance Expectations - Interactive Services

	Medium
	Application
	Degree of symmetry
	Data rate
	Key performance parameters and target values

	
	
	
	
	One-way

Delay
	Delay

Variation
	Information loss

	Audio


	Voice messaging


	Primarily

one-way
	4-13 kb/s
	< 1 sec for playback 

< 2 sec for record 


	< 1 msec 


	< 3% FER 


Finally, we think that SI acquisition is considered as the premier part to enhance to make redirection more competitive and propose to endorse enhanced redirection to LTE->HRPD case. Two corresponding Rel-11 CRs are provided in [3][4].

Proposal: We propose to endorse enhanced redirection in LTE->HRPD case.
3 Observation & Proposal
Proposal: We propose to endorse enhanced redirection in LTE->HRPD case.
4 Reference
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[4] Annex

Page 609 from C.S0024-A v3.0 illustrates “Control Channel Cycle”.
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The definition of SectorParameters message in page 532.
[image: image2.png]8.9.6.1.5 Access Network Requirements

The access network shall include a QuickConfig message in every Control Channel
synchronous Sleep State capsule. The access network should include a SectorParameters
‘message in the synchronous capsule at least once every Noussscorpsssmesss Control Channel
cyeles. The access network shall set the SectorSignature field of the QuickConfig message
to the SectorSignature field of the next SectorParameters message. The access network
shall set the AccessSignature field of the QuickConfig message to the public data
AccessSignature (see Access Channel MAC Protocol).
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The definition of Slot in page102.
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