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Introduction
CRs on "Handling maximum number of active EPS contexts" have been agreed in Prague and are likely revised for this meeting. The revision for TS 24.301 may include the text below:

If the ESM cause value is #65 "maximum number of EPS bearers reached", the UE shall determine the PLMN's maximum number in S1 mode (see subclause 6.5.0) as the number of active EPS bearer contexts it has when all outstanding ESM requests as specified in subclause 6.4 and subclause 6.5 have been completed. If any of the outstanding ESM requests resulted in the deactivation of EPS bearers, then the UE shall take this into account when determining the PLMN’s maximum number in S1 mode.
The current text covers the situation where one of the outstanding ESM procedures involves deactivation of an EPS bearer context. E.g. when a rejection with #65 is received, two active EPS bearer context exist at the UE, and one outstanding ESM procedure is a deactivation, then the above procedures calculates that the maximum number of EPS bearer contexts in S1 mode as soon as the outstanding ESM procedure completes:


1 remaining active EPS bearer + 1 successful bearer deactivation = 2
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Figure 1
An example of this scenario is depicted in Figure 1. The UE needs to keep track of the number of ESM procedures occurring in parallel every time an ESM procedure may result in a rejection response with a #65 cause code. In addition, if any of these ESM procedures result in deactivation of an EPS bearer context, the UE needs to compensate for the deactivation.

Problem description

Complex UE implementation

The algorithm for determining the "PLMN's maximum number in S1 mode", requires that the UE keeps track of all concurrent ESM procedures just in case a rejection with cause code #65 is received. Furthermore, the UE needs to keep track of any context deactivations while an ESM procedure requesting an EPS bearer context is active. This complicates the UE implementation only to address the infrequent occurrence of receiving a cause code #65.
Overestimating "PLMN's maximum number in S1 mode"

Figure 2 shows an unlikely sequence of events where the UE upon conclusion of ESM procedure 3 determines the maximum is 3, before it is informed by the AS that an EPS bearer connection was deactivated. Because the "PLMN's maximum number in S1 mode" is determined when receiving "Connect3 Reject (#65)", the "PLMN's maximum number in S1 mode" is set to 3 (as opposed 2, the actual "PLMN's maximum number in S1 mode").
[image: image2.png]Twoactive PON
connections





Figure 2
Overestimating the "PLMN's maximum number in S1 mode" would allow the UE to initiate unnecessary signalling at least once more.

Proposal

To prevent:

· rarely used complexity in the UE (and therefore likely insufficiently tested, i.e. likely misbehaving); and
· overestimating the "PLMN's maximum number in S1 mode" causing further unnecessary signalling,
it is proposed that the MME/SGSN provides the "PLMN's maximum number in S1 mode" in an IE in the rejection message which has a cause code set to #65.
Conclusion

It can be seen that the proposal is much simpler for UE implementation and prevents a UE from determining an inaccurate "PLMN's maximum number of contexts". 

If the proposal is agreeable, then the author of the CRs on "Handling maximum number of active EPS contexts" against TS 24.301 (and its companion against TS 24.008) is requested to reflect the proposal.
