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Discussion and Decision
Introduction

This document proposes a new alternative compromise solution for the signalling and system behaviour related to the management of ‘Delay tolerant’ UE’s in the LTE system.    It is expected that the same underlying concepts can be applied to UMTS as well, but a detailed analysis of UMTS has not yet been undertaken. RAN2 are invited to discuss this proposed solution and decide whether it would make a good compromise solution.
Features of solution
Features of solution

· No ‘Delay tolerant’ indicator is carried in RRCConnectionRequest 

· Hence no concerns about legacy network interpretation of spare EstablishmentCause bits (in Request)

· No radio resource inefficiency arising from setting up an RRC connection only to later release it.

Summary of operation

· If an MME requests the eNB to block the establishment of RRC Connections for UE’s of type ‘Delay tolerant’ then during this overload period, if a UE provides an S-TMSI in the RRCConnectionRequest that corresponds to the overloaded MME then the eNB includes an  ‘eWaitTime’ in the RRCConnectionSetup message (irrespective of the establishment cause).
· If the UE receives an RRCConnectionSetup with an ‘eWaitTime’ IE included then the UE NAS determines whether or not the UE is of type ‘Delay tolerant’:

· If the UE is of type ‘Delay tolerant’ then the eWaitTime backoff is applied and the RRCConnectionSetupComplete is never sent.  The RRC Connection establishment is aborted by the UE.
· If the UE is not of type ‘Delay tolerant’ then the eWaitTime IE is ignored and the RRCConnectionSetupComplete is sent as normal.

· In order to handle the possible abortion of the RRC Connection Establishment procedure by the UE a timer in the eNB is used.  The timer is started when the RRCConnectionSetup message is sent, if the timer expires without an RRCConnectionSetupComplete having been received then the eNB assumes that the UE was of type ‘Delay tolerant’ and that the UE has aborted the RRC Connection establishment.  The C-RNTI is released. 

· If the CN has not indicated to the eNB that it is in overload but UE is of  type ‘Delay tolerant’ then the ‘Delay tolerant’ indicator is carried in the RRCConnectionSetupComplete.  In this way the CN can apply any ‘delay tolerant’ related CN-only processing for this UE.
· If the UE did not supply an S-TMSI in the Request then the eNB does not provide the eWaitTime in the RRCConnectionSetup.  Rather the eNB sends a conventional RRCConnectionSetup. If the UE is of type ‘Delay tolerant’ then the UE will indicate this in the Complete.  When the eNB receives the Complete it can at that point Release the connection if the target MME identified by the UE corresponds to an overloaded MME.
Solution description in diagrams
Figure 1 shows system behaviour when the eNB has been instructed to block RRC Connection establishment of UE’s which are ‘Delay tolerant’ and where the UE is of type ‘Delay tolerant’ (UE provides S-TMSI in Request).
Figure 2 shows system behaviour when the CN instructs the RAN to prevent RRC Connection establishment for ‘delay tolerant’ UE’s but the UE is NOT of type ‘Delay tolerant’.
Figure 3 shows system behaviour when the CN has not indicated to the eNB that it is in overload but the UE is of type ‘Delay tolerant’
Figure 4 shows system behaviour when CN instructs RAN to prevent RRC Connection establishment for ‘delay tolerant’ UE’s and UE is of type ‘Delay tolerant’, but UE cannot provide S-TMSI in RRCConnectionRequest
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Figure 1) System behaviour when CN instructs RAN to prevent RRC Connection establishment for ‘delay tolerant’ UE’s and UE is of type ‘Delay tolerant’ (UE provides S-TMSI in Request)
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Figure 2) System behaviour when CN instructs RAN to prevent RRC Connection establishment for ‘delay tolerant’ UE’s but UE is NOT of type ‘Delay tolerant’ (UE provides S-TMSI in Request)
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Figure 3) Shows system behaviour when the CN has not indicated to the eNB that it is in overload but the UE is of type ‘Delay tolerant’
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Figure 4) System behaviour when CN instructs RAN to prevent RRC Connection establishment for ‘delay tolerant’ UE’s and UE is of type ‘Delay tolerant’, but UE cannot provide S-TMSI in RRCConnectionRequest

Pro’s and Con’s of solution
Advantages of solution:

· No ‘Delay tolerant’ indicator is carried in RRCConnectionRequest 

· Hence no concerns about legacy network interpretation of spare EstablishmentCause bits (in Request).
· No radio resource inefficiency arising from setting up an RRC connection only to later release it (in the case where the S-TMSI in the Request provides sufficient information about the target MME).

· Existing EstablishmentCause values are still sent, so eg UE can indicate both that it is eg mo-Data and ‘delay tolerant’, hence providing the network with a complete set of information about the purpose of the RRC Connection establishment. 

· Does not consume any of the few spare EstablishmentCause bits, which makes the solution more ‘future compatible’. 

Disadvantages of solution
· eWaitTime IE carried in every RRCConnectionSetup on the occasions when the CN is in overload even though UE may not be of type ‘Delay tolerant’. Hence some radio resource efficiency impact (but CN overload is hopefully rare).
Other

· eNB implementations already expected to implement the timer (T_td), to cover the possibility that the UE does not generate an RRCConnectionSetupComplete.

· Compared to the ‘Request’ solution, effectively an RRCConnectionSetup message is sent instead of an RRCConnectionReject.

Conclusion
RAN2 are invited to discuss this potential solution for LTE and decide whether it would make a good compromise solution.

It is expected that the same underlying concept could be applied to UMTS but a detailed analysis has not yet been undertaken. 
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