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1. Introduction

This paper provides high level principles and overview on the solution to use EPS/GPRS domain specific timers (T3497/T3397) to solve the UE retry for cause code #8/#27/#32/#33 issue.
2. Principles and solutions
The general principles incorporated in the solutions are:

a) Support both network based control and UE based control on retry handling;

b) Retry for both RAT dependent and RAT independent deployments are supported, and RAT dependency behavior can be provided to the UE through either explicit indication by the network or through NAS MO and/or UICC configuration;
c) Retry time value can be provided to the UE either by the network via signalling or through NAS MO and/or UICC configuration. EPS/GPRS domain specific timers (T3497/T3397) are used for RAT dependent deployments and T3396 used for RAT independent deployments. Retry restriction is implemented on per APN/PLMN basis for each specific request rejection;
d) Ping-pong prevention both at the RAT level and PLMN level;

e) Cause code coverage: impacts limited to cause codes related to permanent/semi-permanent failures ( #8/#27/#32/#33);
f) No impact to existing cause #26 congestion control related handling.

g) Default UE behavior: no retry restriction and the UE is allowed to retry on the same RAT or at the RAT change. 

Depending on how RAT dependency indication is provided to the UE in above bullet b) during network based control, two solutons are possible:

· (Solution Alt 2)
RAT dependency indication is signalled to the UE using a new SM Re-attempt indicator IE from the network:

- if "RAT independent" is signalled, T3396 is used with the retry wait time value from the network;

- 
If "RAT dependent" is signalled, T3497/T3397 is used with the retry wait time value from the network; 
·  (Solution Alt 4)
RAT dependency indication is signalled simply based on timer type received from network: 

-
RAT independent if RAT independent timer T3396 is received, 

-
RAT dependent if T3497/T3397 is received.

The CRs implementing the solutions include:
- 24.368 CR on NAS MO configuration

- 31.102 CR on UICC configuration 

- 24.301/24.008 CRs (Alt 2 or Alt 4 above)

2. Scenarios
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Scenario 2: Inter-PLMN Intra-RAT changebetween two RAT Dependent networks
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Scenario 3: Inter-PLMN Inter-RAT changebetween RAT dependent deployments

LTE

PLMN A (RD)

APN A

MME SGSN

UE

UE

Rejected with T3497 

M

o

v

e

s

 

t

o

 

P

L

M

N

 

B

 

2

G

/

3

G

R

e

t

u

r

n

s

 

t

o

P

L

M

N

 

A

L

T

E

T3497 keeps running and 

same ESMReq to APN A from 

PLMN-Ais not allowed,

T3397 for APN-A/PLMN-B

keeps running

UE

UE

T3397 keeps running and 

same SMReq to APN A from 

PLMN-Bis not allowed

T3497 for APN-A/PLMN-A 

keeps running

No Ping-Pong happens

ESMReq (APN-A)

Rejected with T3397 

SMReq (APN-A)

same SMReq to APN-

A is allowed

ESMReq (APN-A)

X

same ESMReq to 

APN-A is not allowed

R

e

t

u

r

n

s

t

o

 

P

L

M

N

 

B

 

2

G

/

3

G

SMReq (APN-A)

X

same SMReq to APN-

A is not allowed

PLMN B (RD)

5)if a new PLMN is selected, timer T3497 for the same APN from the previous PLMN(s) shall be kept 

running. If T3497 for the same APN andthe newly selectedPLMN is already running, the UE shall not 

send another PDN CONNECTIVITY REQUEST message for the same APN until timer T3497 expires; 

4)if a new PLMN is selected, timer T3397 for the same APN from the previous PLMN(s) shall be kept running. 
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Scenario 4: Inter-PLMN changebetween two RAT Independent networks
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- if a new PLMN is selected, timer T3396 for the same APN from the previous PLMN(s) shall be kept 

running. If T3396 for the same APN and the newly selected PLMN is already running, the UE shall not 
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or a new PLMN is selected or UE is switched off or the USIM is removed.
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Scenario 5: Inter-PLMN Change from RAT Dependent to RAT Independent Network

LTE

PLMN A (RD)

APN A

MME SGSN

UE

UE

Rejected with T3497

M

o

v

e

s

 

t

o

 

P

L

M

N

 

B

 

2

G

/

3

G

R

e

t

u

r

n

s

 

t

o

P

L

M

N

 

A

L

T

E

T3497 keeps running and 

same ESMReq to APN A from 

PLMN-Ais not allowed,

T3396 for APN-A/PLMN-B

keeps running

UE

UE

T3396keeps running and 

same SMReq to APN A from 

PLMN-Bis not allowed

T3497 for APN-A/PLMN-A 

keeps running

No Ping-Pong happens

ESMReq (APN-A)

Rejected with T3396

SMReq (APN-A)

same ESMReq to 

APN-A is allowed

ESMReq (APN-A)

X

same ESMReq to 

APN-A is not allowed

R

e

t

u

r

n

s

t

o

 

P

L

M

N

 

B

 

2

G

/

3

G

SMReq (APN-A)

X

same SMReq to APN-

A is not allowed

PLMN B (RI)

5)if a new PLMN is selected, timer T3497 for the same APN from the previous PLMN(s) shall be kept 

running. If T3497 for the same APN andthe newly selectedPLMN is already running, the UE shall not 

send another PDN CONNECTIVITY REQUEST message for the same APN until timer T3497 expires; 

- if a new PLMN is selected, timer T3396 for the same APN from the previous PLMN(s) shall be kept running. 

If T3396 for the same APN and the newly selected PLMN is already running, the MS shall not send another 
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3. Conclusion

It is proposed to agree the UE (E)SM retry solution using EPS/GPRS domain specific timers (T3497/T3397), either by Alternative 2 or Alternative 4.
24.368 CR for NAS MO configuration is provided in C1-144433.

31.102 CR for UICC configuration is provided as revision of C6-140235 (CR#0582).
CRs for Alternative 4 are provided in C1-144434/C1-144435. CRs for Alternative 2 are provided in C1-144436/C1-144437. 

Appendix: Requirements Mapping
1). Coverage of agreed working assumptions

	Num
	Agreed working assumption
	Comment
	Implemented or not
	Notes 

	General Requirements

	A1.1
	The solution needs to include a network based control component
	This requirement intends to say that there needs to be a way for operators to achieve a retry behavior via network control. The deployment/usage of network control in Rel12+ networks is optional and the UE retry behavior needs to be predictable also in this case.
	Yes
(24.301

24.008)
	Explicit signalling supported

	A1.2
	The solution needs to include a UE based control component
	This requirement intends to say that there needs to be a way for operators to achieve a retry behavior via the UE (configuration). The deployment/usage of UE control is optional and the Rel12+ UE behavior from a network point of view needs to be predictable also in this case.
	Yes
(24.368, 31.102)
	UE based control achieved via NAS MO or UICC configuration 

	A1.3
	A1.1 has precedence over A1.2
	If both network control and UE control is deployed, the UE will follow network control
	Yes
(24.301,
24.008)
	Network control takes precedence

	A1.4
	A1.2 needs to be deployable without A1.1
	A solution shall work even if an operator does not deploy the network control part of the solution. Applicable also when the network is a legacy network.
	Yes
(24.301,
24.008)
	Network signalling is optional

	Retry Timer Requirements

	A2.1
	Retry restriction timer value provided by the network via signaling needs to be supported
	
	Yes
(24.301

24.008)
	Supported for both RAT dependent and independent 

	A2.2
	Configuration of a local UE retry restriction timer value needs to be supported
	It shall be possible to configure a timer value to be used in the UE control case. This configuration is not achieved via signaling but typically via SIM file or OMA DM. This UE configuration can be done only by the home operator.
	Yes
(24.368, 31.102)
	NAS MO Configuration or UICC configuration are supported

	A2.3
	A default local UE retry restriction timer value needs to be standardized
	There needs to be a well specified default timer value that is used by the UE in certain cases. This default value is not possible to change via configuration or signaling, but standardized value shall be used.
	Yes
(24.301,
24.008,

24.368, 31.102)
	Default value of 12min is specified

	A2.4
	A2.1 has precedence over A2.2 and A2.3
	If the network provide to the UE a timer value, the UE shall use this.
	Yes
(24.301,

24.008)
	Signalled timer value is used if received

	A2.5
	A2.2 has precedence over A2.3 in (E)HPLMN
	If the network does not provide to the UE any timer value, the value used by the UE in the (E)HPLMN will be the local configured value, if any.
	Yes
(24.301,

24.008)
	Configured timer value is used if available while in (E)HPLMN

	A2.6
	A2.2 is applicable only in (E)HPLMN
	The locally configured timer value is only used in the (E)HPLMN.
	Yes
(24.301,

24.008)
	

	A2.7
	A running retry restriction timer is APN specific
	Once the retry restriction timer is running, it is applicable for requests using the APN that was rejected, there can be parallel retry restriction timers running for different APNs
	Yes
(24.301,

24.008)
	Specified for both RAT dependent and RAT independent handling

	A2.8
	A running retry restriction timer is reset at power off or USIM removal.
	When a retry timer is running based it is stopped and reset at UE power off or USIM removal. The exception to this is a retry timer started at reject with cause value #26 which is handled according to current specification.
	Yes
(24.301,

24.008)
	

	A2.9
	A2.2 and A2.3 are UE wide
	Only one UE default parameter and one UE configurable parameter that will be applied for all (E)SM cause values and all APNs. The parameters are assumed to be limited to semi-permanent cause values. The current working assumption is that these cause values are: #8, #27, #32 and #33.
	Yes
(24.368, 31.102,

24.301,

24.008)
	Configuration is specified on per UE basis.

	A2.10
	The timer value in A2.3 is 12 minutes
	This is the value to be used by the UE if no value is received from the network, and, if in HPLMN, there is no UE local value configured. Typically this is the value used in legacy networks (unless HPLMN and there is a UE local value configured).
	Yes
(24.368, 31.102,

24.301,

24.008)
	Default value of 12min is specified

	RAT dependency Requirements

	A3.1
	Retry restriction of both RAT independent deployed APN and RAT dependent deployed APNs need to be supported by both the network and the UE
	It shall be possible to control the RAT applicability of a started retry timer, both in the network control component and the UE control component. RAT applicability means whether the retry timer is valid only in the RAT where the reject was received or if it is applicable across all 3GPP RATs.
	Yes
(24.301,

24.008)
	Retry restriction for both RAT independent and dependent deployment specified

	A3.2
	RAT dependency behavior control by the network via signaling needs to be supported by both the network and the UE
	
	Yes
(24.301,

24.008)
	RAT dependency can be signalled

	A3.3
	Configuration of a local UE RAT dependency behavior needs to be supported
	
	Yes
(24.301,

24.008)
	RAT dependency can be configured

	A3.4
	A default local UE RAT dependency behavior needs to be standardized
	
	Yes
(24.368, 31.102,

24.301,

24.008)
	Default RAT dependency supported

	A3.5
	A3.2 has precedence over A3.3 and A3.4
	
	Yes
(24.301,

24.008)
	Network signalled RAT dependency indication takes precedence

	A3.6
	A3.3 has precedence over A3.4 in (E)HPLMN
	
	Yes
(24.301,

24.008)
	Configured RAT dependency is use when available in (E)HPLMN

	A3.7
	A3.3 is applicable only in (E)HPLMN
	
	Yes
(24.301,

24.008)
	

	A3.8
	A3.3 and A3.4 are UE wide
	Only one parameter that will be applied for all (E)SM cause values and all APNs
	Yes
(24.301,

24.008)
	Configuration is specified on per UE basis.

	A3.9
	RAT dependent behavior allows retry at mode changes between S1-mode and A/Gb/Iu mode
	At RAT dependent behavior, retry is allowed (unless retry restriction already active in target RAT) at change to/from S1-mode from/to A/Gb-mode or change to/from S1-mode from/to Iu-mode, when retry restriction is active in source RAT
	Yes
(24.301,

24.008)
	RAT change is specified as a retry qualifying criteria

	EPLMN dependency Requirements

	A4.1
	To be handled as a separate issue.
	Align SM Retry solution after EPLMN issue is solved, if needed.

It is assumed a (E)SM retry solution should be expandable to work with a solution for the EPLMN issue
	N/A

Nothing to do for now
	N/A



	Ping-pong related requirements

	A6.1
	A solution shall not allow new retries if the UE that has moved away returns to a RAT.


	The solution may not allow repeated RAT change and service access attempts as long as the retry timer has not expired or been stopped for other reasons.
	Yes
(24.301

24.008)
	RAT specific timers T3497/T3397 have been defined to prevent ping-pong.




2). Coverage on additional requirements
	Num
	Additional Requirements
	Comment
	Implemented or not
	CR section

	Backward Compatibility related requirements

	P7.1
	No impact to cause #26;
	The solution for rejection retry shall not impact existing cause #26 handling related to congestion control.
	Yes
(24.301,

24.008)
	Specified in a way to have no impact to #26 handling

	P7.2
	When T3396 is sent along with #27, RAT independent handling needs to be maintained;
	This covers the use cases where legacy UE in updated network receiving rejection with T3396 along with #27, or updated UE in legacy network receiving rejection with T3396 along with #27. 
	Yes
(24.301,

24.008)
	Existing behaviour for #27 maintained

	P7.3
	When no timer is included, no RAT restriction is imposed on retry. 
	This covers the use cases where legacy UE in updated network receiving rejection with no timer included, or updated UE in legacy network receiving rejection with no timer included.
	Yes
(24.368,
31.102,

 24.301

24.008)
	UE is not restricted to retry at the RAT change.

	PLMN retry related requirements

	P2.4
	A running retry restriction timer is applicable only in the PLMN it was started
	
	Yes
(24.301,

24.008)
	It is specified that retry wait timer for the same APN from the previous PLMN(s) is kept running when a new PLMN is selected

	P2.5
	Each retry restriction timer instance is applicable to the APN/PLMN combination for which it was started.
	
	Yes
(24.301,

24.008)
	

	P2.6
	At PLMN change retry restriction timer instances for the previous PLMN is kept running.
	
	Yes
(24.301,

24.008)
	


3). Coverage of conclusions from CT1#88bis meeting lunch sessions
	Num
	Conclusion from lunch session
	Conclusion 
	Implemented or not
	CR section

	#1
	Default UE behavior
	No retry restriction. Meaning UE is allowed to retry on the same RAT or at the RAT change
	Yes
(24.368)
	Supported with optimization

	#2
	One timer vs two timers
	There are RAT specific timers keep running at the UE for (E)SM rejection at/after RAT change to avoid the ping-pong issue for RAT dependent deployment.
	Yes
(24.301

24.008)
	EPS/GPRS domain specific timers T3497/T3397 implemented


References
[1]
C1-143713: Discussion on UE (E)SM retry requirements and solution alternatives
Alcatel-Lucent, Alcatel-Lucent Shanghai Bell, CT1#88bis
[2]
C1-142962: Discussion on way forward to resolve UE retry restriction issue, Alcatel-Lucent, Alcatel-Lucent Shanghai Bell, Bell Canada, Verizon, LG Electronics, Huawei, HiSilicon, CT1#88
[3]
C1-141941: Discussion on way forward to resolve UE retry restriction issue, Bell Canada, Verizon, LG Electronics, Huawei, HiSilicon, AT&T. CT1#87
[4]
C1-141540: Considerations on default UE retry behaviour for ESM/SM procedures, Alcatel-Lucent, Alcatel-Lucent Shanghai Bell, Verizon, AT&T, Bell Canada, LG Electronics, Huawei, HiSilicon. CT1#86bis

[5]
C1-141310 24.301 CR: UE retry handling with optional network signalled timer, Alcatel-Lucent, Alcatel-Lucent Shanghai Bell, Bell Canada, AT&T, Verizon, LG Electronics, Huawei, HiSilicon. CT1#86bis

[6]
C1-141311 24.008 CR: UE retry handling with optional network signalled timer, Alcatel-Lucent, Alcatel-Lucent Shanghai Bell, Bell Canada, AT&T, Verizon, LG Electronics, Huawei, HiSilicon. CT1#86bis

[7]
C1-141312 24.368 CR: Addition of default retry wait time parameter, Alcatel-Lucent, Alcatel-Lucent Shanghai Bell, Verizon, AT&T, Bell Canada, LG Electronics, Huawei, HiSilicon. CT1#86bis
[8]
C1-140353: Discussion on Retry handling for cause #32/#33, Alcatel-Lucent, Alcatel-Lucent Shanghai Bell. CT1#86

[9]
C1-140233 24.301 CR: UE retry handling for ESM cause #32 and #33, Alcatel-Lucent, Alcatel-Lucent Shanghai Bell, Verizon, LG Electronics, Bell Canada, Huawei, HiSilicon, Qualcomm Incorporated, CATT, AT&T. CT1#86
[10]
C1-140234 24.008 CR: UE retry handling for ESM cause #32 and #33, Alcatel-Lucent, Alcatel-Lucent Shanghai Bell, Verizon, LG Electronics, Bell Canada, Huawei, HiSilicon, Qualcomm Incorporated, CATT, AT&T. CT1#86
[11]
C1-134959: "Further discussion on UE retry during UE initiated SM/ESM procedures", Alcatel-Lucent, Alcatel-Lucent Shanghai Bell, Verizon, LG Electronics, Bell Canada, Huawei, HiSilicon. CT1#85

[12]
C1-133953: "Discussion on UE retry during UE initiated SM/ESM procedures", Alcatel-Lucent, Alcatel-Lucent Shanghai Bell, Verizon, LG Electronics, Bell Canada. CT1#84bis

[13]
C1-121858, Discussion on IMS UE re-attempting to get IMS connectivity, NTT Docomo, CT1#78





































































