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Introduction

There has been some recent discussions on the CN1 reflector (initiated by “3”) in order to resolve a problem for paging. The problem stems from the fact that in R99 of 25.331 the mobile is allowed to unilaterally (without signaling to the network) transit from an RRC connected state (URA PCH, CELL PCH or CELL FACH) in to the idle state.

The list shown in the following section itemizes all these transitions.

The result of this behavior is that in the case the mobile comes back to “in service area” in the same RA, and the UTRAN maintains the RRC connection, the UE event will only be detected sometime later. During this period of time, paging from either of the MSC or SGSN or UTRAN can not be received by the UE (as this is performed using the U-RNTI which has been released by the UE). This outage of paging can last a considerable time and may not be acceptable for both the operator or the user.

RAN2 is asked to discuss and analyze this problem for each of the cases outlined in the following section. If RAN2 deems that these problems are of a seriousness nature what possible improvements (if any) could be brought to either R99 or other releases.

1 Events for the UEs to perform local end releasing of the RRC connection

The following events are those in 25.331 which cause the mobile to enter idle mode “locally” i.e. without signaling.

· Expiry of T302, N302+1 times.
This event signals the failure of Cell update and URA update procedures where there is no response from UTRAN.

· Since (in general) T302*(N302+1) is << than T305 the outage experienced is the setting of T305.

· Expiry of T307.
T307 is started when the mobile has been “out of service area” for a period of T305.
Its expiry indicates that the mobile has been “out of service” for a period of T307+T305.

This behavior should not cause a problem due to the fact that the UTRAN should have a timer running (in the order of T305 + T307) in order to supervise the RRC state. 

· Expiry of T317
T317 is started when the mobile has been “out of service area” in URA PCH and CELL PCH state for a period of T316, or when out of service is detected when in CELL FACH state.

Its expiry indicates either:

· that the mobile has been “out of service area” for a period of T316+T317

This is problematic as the value of T305 compared to T316 + T317 do not seem to be sized to ensure a minimum outage.
Assuming that T305 is set to be : T305 > T316 – T317 then the maximum outage is as follows:

T305 – T317 = Outage + T316 (Note T317 is chosen such that it reduces any outage)

(5min) 
300 – 180 = from 120 to 70 seconds
(approx 2 mins)
(10min) 
600 – 180 = from 370 to 300 seconds (approx 7 mins)
(30min) 
1800 – 1800 = from 0 seconds (approx 0 mins)
(60min) 
3600 – 1800 = from 1800 to 1750 seconds (approx 30 mins)
(120min) 5200 – 1800 = from 3400 to 3350 seconds (90 mins)
(360min) 15600 – 1800 = from 13800 to 13750 seconds (330 mins)
(720min) 31200 – 1800 = from 29400 to 29350 seconds (690 mins)

A problem occurs if the UTRAN wants to reduce load by setting T305 to a large value  then the outage suffered by mobiles is significant as the values of T317 is limited thus causing an outage in paging.

· or out of service area for a period of T317 (when in CELL FACH state).
Normally any problem during CELL FACH state would cause a re-initialisation of the RRC connection (normally by upper layers). However, the question is: can this behavior be guaranteed. Discussion is required as to whether this event would cause a problem.

1.1 Timer and parameter values

The values for T302, N302, T305, T307, T316 and T317 are shown below for information (extracted from 25.331).

T-302 ::=






ENUMERATED {











ms100, ms200, ms400, ms600, ms800,











ms1000, ms1200, ms1400, ms1600,











ms1800, ms2000, ms3000, ms4000,











ms6000, ms8000, spare }

N-302 ::=






INTEGER (0..7)

T-305 ::=






ENUMERATED {











noUpdate, m5, m10, m30,











m60, m120, m360, m720 }

T-307 ::=






ENUMERATED {











s5, s10, s15, s20,











s30, s40, s50, spare }

T-316 ::=






ENUMERATED {











s0, s10, s20, s30, s40,











s50, s-inf, spare }

T-317 ::=






ENUMERATED {











s0, s10, s30, s60, s180,











s600, s1200, s1800 }

2 Discussion

It is debatable what outage of paging is acceptable to both operator and user.

However, what is clear is that if UTRAN requires that T305 be set to values greater that 60 minutes (for load reasons). Then the outage suffered for paging can be significant and intolerable for both operator and user alike. RAN2 is asked to consider what changes (if any) should be required in R99 RRC.










