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1. Introduction
This paper intends to discuss the findings of experiments conducted by GSMA as described in the LS received in C1-242671. 

2. [bookmark: _Toc153802148]General observations of the experiments conducted by GSMA
Observation 1: Support for the ESM back-off timer is mandatory at the UE from Rel-12 onwards, hence it is expected for Rel-11 or earlier UEs to not support it. Therefore, test results for Rel-11 or earlier UEs are irrelevant and updating the 3GPP specifications will not change behaviour of Rel-11 or earlier UEs.

Observation 2: For UE supporting the session management back-off timer (i.e. Rel-12 or later UEs in EPS, and Rel-15 or later UEs in 5GS), the concern from GSMA was about retry mechanism for cases of network not providing the session management back-off timer when rejecting the UE. The analysis is focused on this scenario, however the GSMA results show that very few UEs exhibit aggressive retry mechanism. 

Observation 3: Although GSMA experiments were about 4G ESM causes #26, #29, #38, CT1 should analyse the other reject cause values as well for both 4G and 5G.

3. Review session management retry when back-off timer is not included
The network does not provide back-off timer for permanent failures like:
a) PDN/PDU session type issue (causes #50, #51, etc)
b) Maximum number of PDN/PDU session reached (cause #65)
c) Uknown PDN/PDU session type (cause #28)

The UE needs to do modifications to the session management request according to network indicated rejection cause value and with upper layer (e.g. user) input, if necessary. Switch off might be the last resort used by the user to retry same request again.

Observation 4: For some session management failures the need for the user to perform power cycle or remove/change USIM cannot be completely removed.

The UE can be configured in NAS MO with SM_RetryWaitTime to define the retry timer value for causes #8, #27, #32, #33, #70 with default value set as 12 minutes.

Observation 5: The UE can be configured in NAS MO to set back-off timer to a specific value for some reject cause values.

For other reject cause values, it is explained in the following subsections.


3.1.  ESM retry behaviour
3.1.1. Attach rejection due to ESM failure
The MME has the option to send an Attach Reject message with EMM cause #15 due to ESM failure with cause #29; see below from subclause 5.5.1.2.5 in TS 24.301

If EMM-REGISTERED without PDN connection is not supported by the UE or the MME, the attach request included a PDN CONNECTIVITY REQUEST message, the attach procedure fails due to:
-	a default EPS bearer setup failure;
-	an ESM procedure failure; or
-	operator determined barring is applied on default EPS bearer context activation during attach procedure,
the MME shall:
-	combine the ATTACH REJECT message with a PDN CONNECTIVITY REJECT message contained in the ESM message container information element. In this case the EMM cause value in the ATTACH REJECT message shall be set to #19 "ESM failure"; or
-	send the ATTACH REJECT message with the EMM cause set to #15 "No suitable cells in tracking area", if the PDN connectivity reject is due to ESM cause #29 subject to operator policies (see 3GPP TS 29.274 [16D] for further details). In this case, the network may additionally include the Extended EMM cause IE with value "E-UTRAN not allowed".

In this case, the UE will follow F-TAI handling and re-attempt the attach procedure in the same TAI after at least 12 hours which can be used by network to back-off UEs for longer period of times. To be noted here that the lists of forbidden tracking areas will be erased due to power cycle or USIM removal/change.

Observation 6: In EPS, the network has the option to set the EMM cause value to #15 in the Attach Reject for internal ESM failure associated with cause #29 to throttle UE attach attempts in the same TA by at least 12 hours.

In all other cases, the MME sends an Attach Reject message with EMM cause #19 and the UE has the option to set the attach attempt counter to 5 (i.e. after N attempts where N < 5); see below from subclause 5.5.1.2.6 in TS 24.301: 

Upon reception of the EMM cause #19 "ESM failure", if the UE is not configured for NAS signalling low priority and the ESM cause value received in the PDN CONNECTIVITY REJECT message is not #54 "PDN connection does not exist", the UE may set the attach attempt counter to 5. Subsequently, if the UE needs to retransmit the ATTACH REQUEST message to request PDN connectivity towards a different APN, the UE may stop T3411 or T3402, if running, and send the ATTACH REQUEST message. If the UE needs to attempt EPS attach to request transfer of a PDN connection for emergency bearer services by including a PDN CONNECTIVITY REQUEST message with request type set to "handover of emergency bearer services", the UE shall stop T3411 or T3402, if running, and send the ATTACH REQUEST message.
NOTE 3:	When receiving EMM cause #19 "ESM failure", coordination is required between the EMM and ESM sublayers in the UE to determine whether to set the attach attempt counter to 5.

Once the attach attempt counter is set to 5, the UE throttles attach attempts in PS in this PLMN by T3402 (default 12 minutes). The UE behaviour does not show any excessive re-attempts (at most N ≤ 5 attach re-attempts) or a need for switch off (at most back-off by 12 minutes after N attach re-attempts) to retry the same failed attach attempt so the cases of attach reject with EMM #19 does not need any additional handling. 

Observation 7: The specified UE handling of receiving Attach Reject with EMM cause code #19 does not show any of the issues described in the GSMA LS and therefore no spec change is needed.

3.1.2. Standalone PDN failure
Rejection with cause #66 “Requested APN not supported in current RAT and PLMN combination” is considered a permanent failure and the resulting UE behaviour is specified.
For other ESM cause values such as: #26, #29, #30, #31, #34, #38, when the network does not include a back-off timer, the UE retry behaviour is up to UE implementation; see below from subclause 6.5.1.4.2 in TS 24.301:

If the Back-off timer value IE is not included and the PDN CONNECTIVITY REQUEST was sent standalone, then the UE may send another PDN CONNECTIVITY REQUEST, BEARER RESOURCE MODIFICATION REQUEST or BEARER RESOURCE ALLOCATION REQUEST message for the same APN.

As can be seen from the above excerpt, the specification does not include any UE requirement for such ESM cause value to retry only after switch off. Additionally, from the GSMA test results in C1-242672, it can be seen that only very few UEs require switch off:
· 0 out of 26 Rel-12 or later UEs tested required switch off for cause #26
· 2 out of 26 Rel-12 or later UEs tested required switch off for cause #29
· 0 out of 26 Rel-12 or later UEs tested required switch off for cause #38
Since the issues observed in the GSMA testing are seen only in very few UEs, it is sufficient to modify the NAS specification in release 18 only with an optional behaviour.

Proposal 1: In TS 24.301 Rel-18, we can add more options for standalone PDN rejection with ESM causes #26, #29, #30, #31, #34, #38 without back-off timer included for UE to retry but with fixed or exponential back-off retry scheme based on internal UE configuration.

3.2. 5GSM retry behaviour
The UE should retry after rejection with cause #39 “reactivation requested”. Rejection with cause #68 “not supported SSC mode” or cause #86 “UAS services not allowed” are considered a permanent failure and the UE behaviour is specified.
For other 5GSM cause values such as: #26, #29, #31, #38, #67, #69, #82, when the network does not include a back-off timer, the UE retry behaviour is up to UE implementation; see below from subclause 6.4.1.4.2 in TS 24.501
If the Back-off timer value IE is not included or no Back-off timer value is received from the 5GMM sublayer, then the UE may send another PDU SESSION ESTABLISHMENT REQUEST message or PDU SESSION MODIFICATION REQUEST message for the same DNN or without a DNN.

One aspect that is missing from the specification is to indicate that in 5GS the network does not need to include a back-off timer IE with 5GSM causes #82 and #86.

Proposal 2: In TS 24.501 Rel-18, we can clarify that the back-off timer IE is not included in PDU session management rejection messages for cause values #82 and #86.

The specification does not include any UE requirement for such 5GSM cause values to retry only after switch off. Since the issues observed in the GSMA testing are seen in very few UEs, it is sufficient to modify the NAS specification in release 18 only with an optional behaviour.

Proposal 3: In TS 24.501 Rel-18, we can add more options for PDU session rejection with 5GSM causes #26, #29, #31, #38, #67, #69, #82 without back-off timer included for UE to retry but with fixed or exponential back-off retry scheme based on internal UE configuration.

4. Conclusions 
Agree to CR in [1] (implementing Proposal 1) and CR in [2] (implementing Proposal 2 &3) and send reply to LS from GSMA in [3]. 
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