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1 Introduction

At the RRC Ad-hoc meeting in Sophia Antipolis, a first discussion of value ranges of RRC timers was held. No agreements on the value ranges were taken, and it was agreed to continue the discussion on the RAN2 mail reflector until the next (RAN2 #62bis) meeting. 
The present document captures the outcome of this mail discussion. 

2 Discussion
Contribution R2-082930 included a set of proposed value ranges and preliminary default values for five RRC timers: T300, T304, T310, T311, and T312. The suggestions were discussed at the RRC Adhoc, and it was agreed to continue the discussion on the RAN2 mail-reflector. Further, it was agreed to introduce a timer T301 (R2-082965), which is also covered by this discussion.  

The goal of the present paper is to capture this mail discussion. The outcome of the ad-hoc discussion is used as a basis.
In response to R2-082930, some general comments are captured in the RRC Ad-hoc meeting minutes:   
· It was suggested to use only 8 values (3 bits) for each timer; 
· The meaningfulness of default-values was questioned, in case only 3 bits are used so signal the timer values.
These general comments have been captured in the initial value range suggestion below, i.e.:

· Eight values are used in the baseline proposal; 

· No default values are used. 

Companies where invited to comment if these general principles are agreeable.
Discussion (General):
· [Ericsson] If up to 3 bits are used for timer values, then we see limited gain of introducing any default values. If 4 (or more) bits are used, then we prefer to introduce default values. 

· [Nokia] The timer value ranges are quite huge. We should have proper analysis for each timer separately and then starting to consider what kind of ranges we should have. 
Summary (General):

Based on the comments received at the RRC Adhoc, it appears that 8 configurable values for each timer is the way forward. No default values to be specified unless additional values are needed. 
2.1 Value ranges

Below, the value ranges of each timer are treated separately. A list of arguments for discussion are included expressing the reason why a certain set of values should be included (alt. excluded). The first revision was based on R2-082930 and the discussion that followed. 
Companies were invited to provide additional input to this discussion. Further, since all 8 code-points (of a three-bit field) are used in the initial suggestion below, it is appreciated if companies also suggest which values to replace, rather than only proposing which values to add. It is our wish that this way of filling the value ranges is a progressive way forward.   
2.1.1 Range of T300 
T300 governs the RRC Connection Setup procedure. T300 should cover for MAC Random Access power ramping, contention resolution with RA retries, HARQ re-transmissions of the setup and response messages, respectively.
Initial value range suggestion for T300:
T300 is proposed to be configurable to [100, 200, 400, 600, 1000, 1500, 2000, 4000] milliseconds.
Discussion:
· [Ericsson] “Optimistic” values: If no contention is assumed (low load), limited power-ramping and HARQ retransmissions are required, below 50 ms is achievable for the RRC connection setup procedure (c.f. R2-074084).
· [Ericsson] We anticipate that a typical persistency desirable by the RRC setup procedure is around 1 second.
· “Large” values (such as 6 and 8 sec, as proposed in R2-082930) were questioned at the RRC Adhoc, since these values may exceed a typical value of the NAS timer. 

· [DCM] DCM is fine with the value range listed above.
· [Nokia] It would be extremely unlikely that anything over 1 second would ever be used. During T300, MAC would continue sending of RACH preambles every "position" (every RACH position allowed after RA reception window).

· [DCM] T300 has to cover the worst case considering RA backoff, scheduling delays and processing delays in practice. DCM asks what would be the benefit of limiting T300 to very low values but agrees that we should not define excessively large values. If establishment fails with a short timer value, the UE has to wait until NAS initiates retry   
Summary (T300):
There was support for the initial value-range suggestion. It was also questioned if any values beyond 1 second are useful.  
2.1.2 Range of T301 

T300 governs the RRC Connection Re-establishment procedure. T301 should cover for MAC Random Access power ramping, contention resolution with RA retries, HARQ re-transmissions of the res-establishment and response messages, respectively.

Initial value range suggestion for T301:
T301 is proposed to be configurable to [100, 200, 400, 600, 1000, 1500, 2000, 4000] milliseconds.
Discussion:
· [Ericsson] Our understanding is that the value-range should be common to T300, since the characteristics of two timers are very similar. 

· [DCM] DCM is fine with the value range listed below.
· [Nokia] Same reasoning as for T300. 
Summary (T301):
There was support for the initial value-range suggestion. It was also questioned if any values beyond 1 second are useful.  
2.1.3 Range of T304 

T304 governs the success of handover. The timer should cover for the RA procedure in the target cell. 
Initial value range suggestion for T304:
T304 is proposed to be configurable to [50, 100, 150, 200, 400, 600, 1000, 2000] milliseconds.  

Discussion: 
· At the RRC Ad-hoc, it was noted that the timer should cover for blind handovers (c.f. R2-082233).

· [Ericsson] In R2-082930, it was suggested that T304 should be biased towards lower values. 

· [Ericsson] “Optimistic” values: For handovers using dedicated RA, it is feasible to finalize  handovers in less than 50 ms.

· [Ericsson] “Pessimistic” values: For blind handovers (including cell search) and collision prone RA in target, realistic worst case values appears to be in the order of a few seconds.

· [DCM] DCM is fine with the value range listed below.
· [Nokia] T304 should cover RA procedure in the target (+synchronization to new cell, which should be neglible). This is assumed to be a bit shorter in range than T300/301 as it does not include sending of msg3/4 (2 HARQ RTTs). 
· [DCM] DCM agrees that T304 should be shorter than T300/T301. 
Summary (T304):
There was support for the initial value range suggestion. It was also felt that T304 should be shorter compared to T300/T301.   
2.1.4 Range of T310 
T310 governs the detection of radio problems prior to radio-link failure. 
Initial value range suggestion for T310:
T310 is proposed to be configurable to [0, 50, 100, 200, 400, 600 1000, 2000] milliseconds.  
Discussion:
· [Ericsson] In R2-082930, it was suggested that for a zero-value of T310, the UE should detect a radio link failure immediately when the physical layer reports radio problems.
· [Ericsson] T310 is not tied to any RRC procedure involving signaling. Therefore, it may be difficult to derive any “realistic” upper or lower bounds on T310. 

· [DCM] DCM prefers removing 50 and adding 4000 to the value range below.
· [Nokia] We should first understand how RLF is detected/filtered by lower layers, before we can really give any reasonable estimates.
· [DCM] The requirement on T310 comes from how long we can tolerate the "service unavailable".
· [Ericsson] We find that T310 can motivated and configured based on how long a service can sustain an outage.

Summary (T310):    
One longer value (4 sec) replacing 50 ms in the initial suggestion was requested. There was some uncertainty if we can decide on the values before the L1 mechanisms for detecting RLF are fully known. The value of T310 may also be set based on the tolerance of a loss of service.   

2.1.5 Range of T311 
T311 governs the time during which the RRC connection may be re-established. The timer covers for the cell-selection of an E-UTRA cell or an inter-RAT cell. 
Initial value range suggestion for T311:
T311 is proposed to be configurable to [0, 100, 400, 800, 1600, 4000, 12000, 24000] milliseconds.
Discussion:
· [Ericsson] In R2-082930 it was suggested that for a zero value of T311, the UE should go directly to idle without any re-establishment attempt.
· [Ericsson] T311 also governs the time during which the UE context in the network is preserved. Therefore, it may be difficult to derive any “realistic” upper or lower bounds on T311, as the value is dependent on the desired operation of the network.

· At the RRC Ad-hoc, support for large values (12 and 24 sec) was expressed. The usefulness of such large values was also questioned at the meeting. 
· [DCM] DCM does not see much benefit of values below 1 second and would prefer something like [0, 1, 3, 5, 10, 15, 30, 60] s instead. During T311 the UE needs to perform cell selection and acquire system info. 

· [Nokia] For EUTRAN cells UE needs to acquire SIB1/2. T311 should have similar value range to T300 + SIB reception (which is of course variable based on NW deployment).
· [DCM] We also have to consider the time required for cell search. If the UE has entered a tunnel/ elevator and cannot find a suitable cell until it gets out, we would need some longer timer values.
· [Ericsson] The value of T311 may depend on how long outage a service can sustain. 

Summary (T311):

Companies have diverse views on how T311 should be used. Support for values similar to or slightly higher than T300 was expressed. Large values (up to tens of seconds) were also supported. Unless a common view can be found, it appears that a fairly broad value range has to be specified.  
2.1.6 Range of T312 
T312 governs uplink (MAC) problems. Upon expiry, a radio link failure is declared.  
Value range suggestion for T312:

T312 is proposed to be configurable [0, 50, 100, 200, 400, 600 1000, 2000] milliseconds. 

Discussion:
· [Ericsson] In R2-082930, it was suggested that T312 should have a value range similar to T310. 
· [Ericsson] T312 is not tied to any RRC procedure involving signaling. Therefore, it may be difficult to derive any upper or lower bounds on T312.

· [DCM] DCM prefers removing 50 and adding 4000 to the value range above.

· [Nokia] The usage of T312 is not entirely clear. T312 is started always when MAC reaches preamble_max_trans and if it expires RACH is stopped (and cell selection). If during T312 MAC gets answer then the timer is stopped. In this sense, this seems to be very close T304.
· [DCM] Agree that the necessity of T312 is not entirely clear. 

· [Ericsson] The value of T312 may depend on how long outage a service can sustain. 

Summary (T312):

One longer value (4 sec) replacing 50 ms in the initial suggestion was requested. Some uncertainty of how to use T312 was expressed. Similarities to T304 where identified.
2.1.7 Other issues 
Discussion:

· [Nokia] T320 is missing from the analysis. Long values are anticipated, starting from 20 seconds to minutes.

· [DCM] T320 can also be used for load balancing purposes. We should have values up to hours or even infinity.

Summary (Other):
The mail discussion did not include T320, but it was identified that “long” values are desired. 

3 Conclusion

Input to the mail discussion was received from Nokia and DoCoMo. 
Since input from other companies are lacking, it is suggested that the value ranges of the timers are discussed at RAN2 #62bis with the present mail summary as a basis. 

We suggest that RAN2 first discusses the general principles, i.e. if it is agreeable that 3 bits are used for signaling of timer values, and no default values are defined.

We then suggest that RAN2 discusses the value-ranges of the timers T300, T301, T304, T310, T311, and T312 based on the initial value range suggestion, on the suggested adjustments, and on the summary in each subchapter. 
It is our wish that RAN2 could agree to value ranges that satisfy different needs as expressed by companies in the analysis above.
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