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Summary 
[bookmark: _Hlk164238009]The GSMA Terminal Steering Group (TSG)#55 San Diego, USA, thanks 3GPP CT1 for their LS (C1-239667) responding to GSMA TSG LS (TSG54_101 v07) asking for guidance on the variety of UE actions upon receiving LTE and 5G network session management reject cause values. 
The CT1 LS had a list of questions on the issue and this response LS provides additional information on the Network Configurations and answers to the CT1 questions. 
Additional information-Clarification of the Scope 
Following further discussion and evaluation amongst some Operators the proposal is to split the issue by Network Configuration and device issue:  
· Handling of Networks that support SM-Back off Timer 
· Handling of Networks that do not support SM-Back off Timer 
· Over signalling by device 
· Manual reset of device. 
and detail the solution for each issue separately.  
Networks support for Back off Timer. 
In 4G, as the deployment covers UEs from various releases, including UEs with earlier than Rel-11 implementation. This leads to the need for the network to identify the UE's implemented release to assess their support of Back off Timer.
Networks not supporting Back off Timer.
The additional evaluation has confirmed that 3GPP standards allows for UE vendor ’s implementation to send or not send signalling after receiving ESM cause values #29, #26 and #38 on Networks not supporting Back off Timer. This leads to unexpected UE behaviour and prevents the operator from dealing with the congestion in preplanned manner.
No or Excessive reattempts.  
To handle the risk of devices that make no reattempts or excessive reattempts, it is proposed to change the 3GPP standards from Release 15 to reduce the variety of Manufacturers implementation by mandating a minimum and maximum number of attempts. 
Manual retries. 
A requirement to make automatic retries to re-establish Session management should be
included in the 3GPP standards to remove the need for user intervention. 
[bookmark: _Hlk158311639]3GPP CT1 Request for additional information  
Within the response LS from CT1 (C1-239667), CT1 requested additional details and the description of the test set up including, e.g.:
[bookmark: _Hlk153463466]a) 	the standards release of the UE
[bookmark: _Hlk153463798]b)	when the ESM back-off timer is used, the values to be set for it
c)	standalone PDU session request or piggy-backed with the attach procedure
[bookmark: _Hlk153467576]d)	any mobility management mapping with session management cause codes
e)	the reaction of the UEs that are not compliant with the standards in re-attempting 
           session management procedures

f)	where the UE needs to be switched OFF/ON to gain services again
Answers to Questions from CT1#145   
One operator has performed the tests using an industry system simulator. The results are used to answer CT1 questions. 

Q-a) 	Receiving attach reject / PDN connectivity reject without the ESM back-off timer:

The test covered various releases of UEs supporting 4G (from Rel-10 to 16). The UE behaviour was tested by NW sending attach reject with EMM cause #19 including PDN connectivity reject along with ESM causes #26/29/38 without back-off timer IE. 

The UE behaviour was checked according to the following criteria. These behaviours are compliant with the standards but considered problematic from the Operator perspective.
-	Reaction 1: Excessive reattempts
· The UE re-attempts PDN connectivity request more times than the specified threshold, i.e., 18 in 75 minutes after being rejected.
-	Reaction 2: Recover by switch OFF/ON
· The UE should be switched OFF and ON to regain access to the network. This means no re-transmissions for 75 minutes.

Please see the results as follows:

Table 3.1.1 Results for ESM Reject Cause without Back off Timer showing the Device-excessive reattempts.

	ESM NW Reject Cause
	Population 
	3GPP Release
	Total Tested 

	
	
	~10
	11
	12
	13
	14
	15
	16
	

	#26
	Tested 
	22
	11
	6
	3
	1
	13
	1
	57

	
	excessive reattempts 
	3
	4
	1
	0
	0
	0
	0
	 

	#29
	Tested 
	20
	11
	6
	3
	1
	10
	1
	52

	
	excessive reattempts 
	2
	2
	0
	0
	0
	2
	0
	 

	38
	Tested 
	22
	11
	6
	3
	1
	13
	1
	57

	
	excessive reattempts
	0
	4
	0
	0
	0
	0
	0
	 







Table 3.1.2 Results for ESM Reject Cause without Back off Timer with Device-recover by switch OFF/ON

	ESM NW Reject Cause
	Population 
	3GPP Release
	Total Tested 

	
	
	~10
	11
	12
	13
	14
	15
	16
	

	#26
	Tested 
	22
	11
	6
	3
	1
	13
	1
	57

	
	Recover by switch OFF/ON 
	2
	0
	0
	0
	0
	0
	0
	 

	#29
	Tested 
	20
	11
	6
	3
	1
	10
	1
	52

	
	Recover by switch OFF/ON 
	12
	2
	1
	1
	0
	0
	0
	 

	#38
	Tested 
	22
	11
	6
	3
	1
	13
	1
	55

	
	Recover by switch OFF/ON 
	0
	0
	0
	0
	0
	0
	0
	 



As we know, if the back-off timer is not included in the attach reject / PDN connectivity reject, then the UE implementation can decide on the UE action.

Q-b)	receiving attach reject / PDN connectivity reject with the ESM back-off timer:
when the ESM back-off timer is used, the timer value is to be set for it.
 We conducted test which includes attach reject / PDN connectivity reject with ESM back-off timer set to a value of 20s, 60s. 

Q-c)	For the case of standalone PDU connectivity request or piggy-backed with the
                  attach procedure, there were the following four scenarios.

Q-c-1) Standalone PDN connectivity request was rejected with ESM cause values #26/38 
            including the ESM back-off timer set to a value.

Q-c-2) Standalone PDN connectivity request was rejected with ESM cause values
           #26/29/38 not including the ESM back-off timer IE.

Q-c-3) PDN connectivity request piggy-backed with attach procedure was rejected with 
           EMM cause value #19 and ESM cause values #26/38 including the ESM back-off
           timer set to a value.

    Q-c-4) PDN connectivity request piggy-backed with attach procedure was rejected with 
               EMM cause value #19 and ESM cause values #26/#29/38 not including the ESM 
               back-off timer IE.

Q-d)	Any mobility management mapping with session management cause codes.
            The test was conducted with the following EMM_cause and ESM causes.
    - EMM cause:19
    - ESM cause:26/29/38

The test results are shown in Q-a).

Q-e)	The reaction of the UEs that are not compliant with the standards in re-attempting 
             session management procedures:

There are two types of reactions as mentioned in Q-a). Those reactions of the UEs are compliant with the standards but considered problematic from the Operator perspective.
-	Reaction 1: Excessive reattempts
-	Reaction 2: Recover by switch OFF/ON

[bookmark: _Hlk163213993]Q-f)	Where the UE needs to be switched OFF/ON to gain services again.
According to current test results, the UE needs to be switched OFF/ON to gain services again. 
[bookmark: _Hlk163213886]There were following points of view to handle the UE which are up to UE implementation after receiving ESM causes values #26/#29/#38 without back-off timer IE:
· Clarify 3GPP specifications. 
· Introducing a new retransition timer 
Use of Back off Timer
One operator has performed the additional test for ESM Reject Cause with Back off Timer using an industry system simulator with ESM back-off timer set to = "20s" and "60s".
The additional evaluation has confirmed that the UEs supporting Release 12 and later releases follow the standards.
UEs supporting Release 11 and earlier need to be switched OFF/ON after receiving back-off timer IE from the Network. However, the results also show that UEs of Release 12 and later have the need to be switched OFF/ON. So, a Network using a Back off Timer does not solve the issue of the manual OFF/ON caused by the variety of UE implementation.
The test results are in the following tables:
Table 4.1.1 The standards release of the UE
	ESM NW
Reject
Cause
	VoLTE
	3GPP Release
	Total Tested

	
	
	11 and 
earlier
	12 and later
	

	#26
	Supported
	33
	24
	57

	
	Not supported
	29
	3
	32



[bookmark: _Hlk163213759][bookmark: _Hlk163213803]Table 4.1.2 Results for ESM Reject Cause with Back off Timer showing signalling reattempts.

	ESM NW
Reject
Cause
	Value
	3GPP Release
	Total Tested

	
	
	11 and
earlier
	12 and
later
	

	#26
	The number of UEs
	62
	27
	89

	
	20 seconds
	20
	0
	20

	
	60 seconds
	20
	0
	20



Table 4.1.3 Results for ESM Reject Cause with Back off Timer that Recover by manual switch OFF/ON
	ESM NW
Reject
Cause
	Value
	3GPP Release
	Total Tested

	
	
	11 and
earlier
	12 and
later
	

	#26
	The number of UEs
	62
	27
	89

	
	20 seconds
	7
	1
	8

	
	60 seconds
	7
	1
	8


[bookmark: _Toc327548006][bookmark: _Toc327548206][bookmark: _Toc330993689]Request to CT1
[bookmark: _Hlk163079268]GSMA TSG would like to request, that based on the requested feedback and additional information, can CT1 define a solution to the issues identified in the earlier GSMA LS and clarified in this LS, from Release 15 please?
Contact
If there are any questions regarding the content of this LS, please direct them to Paul Gosden Terminals Director GSMA - paul.gosden@gsma.com.
GSMA looks forward to continuation of the excellent cooperation between our organisations.
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