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1. Introduction
RAN2 discussed state transitions issues in RCLWI during RAN2#83bis meeting, but was not able to make agreements, and set up the following e-mail discussion [93bis#20]:
[93bis#20][LTE/LWI] State transitions (Samsung)

-
Discuss state transitions (related to R2-162388)

-
Intended outcome: Email discussion report and potentially draft CR to the next meeting.

-
Deadline: Thursday 05/05/2016

The contribution summarizes the outcome of the e-mail discussion, and suggests the way forward.
2. CONNECTED -> IDLE
When the UE goes from CONNECTED -> IDLE, the behaviour is captured by following specification parts:

	5.2.2.24
Actions upon reception of SystemInformationBlockType17
Upon receiving SystemInformationBlockType17, the UE shall:

1> if wlan-OffloadConfigCommon corresponding to the RPLMN is included:

2>
if the UE is not configured with steeringCommandWLAN with command set to steerToWLAN:

3> apply the wlan-Id-List corresponding to the RPLMN;
2> if not configured with the wlan-OffloadConfigDedicated:
3> apply the wlan-OffloadConfigCommon corresponding to the RPLMN;
5.3.12
UE actions upon leaving RRC_CONNECTED

Upon leaving RRC_CONNECTED, the UE shall:

1>
reset MAC;

1>
stop all timers that are running except T320, T325 and T330;

1>
release all radio resources, including release of the RLC entity, the MAC configuration and the associated PDCP entity for all established RBs;

1>
indicate the release of the RRC connection to upper layers together with the release cause;

1>
if leaving RRC_CONNECTED was triggered neither by reception of the MobilityFromEUTRACommand message nor by selecting an inter-RAT cell while T311 was running:

2>
if timer T350 is configured:
3>
start timer T350;
3>
apply steerToWLAN if configured, otherwise apply the wlan-Id-List corresponding to the RPLMN included in SystemInformationBlockType17;
2>
else:
3>
release the wlan-OffloadConfigDedicated, if received;

3>
if the wlan-OffloadConfigCommon corresponding to the RPLMN is broadcast by the cell:

4>
apply the wlan-OffloadConfigCommon corresponding to the RPLMN included in SystemInformationBlockType17;

4>
apply steerToWLAN if configured, otherwise apply the wlan-Id-List corresponding to the RPLMN included in SystemInformationBlockType17;
2>
enter RRC_IDLE and perform procedures as specified in TS 36.304 [4, 5.2.7];
1>
else:

2>
release the wlan-OffloadConfigDedicated, if received;

NOTE:
BL UEs or UEs in CE verifies validity of SI when released to RRC_IDLE.
1>
indicate the release of LWA configuration, if configured, to upper layers;
1>
perform LWIP release procedure as specified in section 5.6.17.3;


T350 configured

When configuring T350, it is mandatory to also configure wlan-OffloadConfigDedicated.  Based on this, if the UE is configured with steeringCommandWLAN steering to WLAN, and configured with T350, it will when going to IDLE:
· apply mobility set from steeringCommandWLAN
· apply thresholds from wlan-OffloadConfigDedicated
This mix of mobility set and thresholds seems not consistent:

	
	UE in CONN
	UE in IDLE (C->I)

	A) SSID’s
	WLAN mobility set
	WLAN mobility set

	B) WLAN AP selection
	Up to UE implementation
	Thresholds from wlan-OffloadConfigDedicated


Table 1.1: Current behaviour

As can be seen in Table 1.1, when the UE goes to IDLE it will use the AP’s from the WLAN mobility set configured dedicated, in combination with the thresholds from SIB. This while in CONN, reselection within the WLAN mobility set was left to UE implementation. Is it really good to use the thresholds from SIB (which will probably be tuned to the SIB wlan-Id-List) in combination with the WLAN mobility set?
I.e. as in CONNECTED, it seems more logical to have the mobility set used with the UE determined thresholds as shown in following figure:
	
	UE in CONN
	UE in IDLE (C->I)

	A) SSID’s 
	WLAN mobility set
	WLAN mobility set

	B) WLAN AP selection
	Up to UE implementation
	Up to UE implementation


Table 1.2: Alternative behaviour

Note that the operator has to make sure 2 sets of AP’s/threshold work (Options A and B in the below table). With the currently specified behaviour, the operator has to ensure that also the 3rd combination of AP’s/thresholds works (Option C in below table). Would it not be better to NOT have this option c, and instead specify the same behaviour in IDLE as in CONN for this case (i.e. option B)?
	
	ID's
	Thresholds
	Note

	Option A
	From SIB
	From SIB
	Rel-12 CONN/IDLE behavior

	Option B
	Dedicated (WLAN mobility set)
	Up to UE implementation
	Rel-13 CONN behavior

	Option C
	Dedicated (WLAN mobility set)
	From SIB
	Currently specified behavior


Question 1-1: Do companies agree that current behaviour for the case T350 is configured is inconsistent and should be updated as reflected in above table 1.2. ?
	Company
	Update needed?
	Remarks/ Suggestions

	Samsung
	Yes
	Behaviour in CONN and in IDLE should be consistent during T350, and should be the same.

	Mediatek Inc.
	Yes
	Agree with Samsung.

	CATT
	No
	We think we had made a conclusion at RAN2#93, and there is no reason to change that: “1
UE supporting RCLWI may support RAN rules.  1a
If UE supports RAN rules then the UE applies those rules in idle for the WLAN identifiers listed in the WLAN mobility set if configured in connected. Rules are the same as R12 rules but apply to the WLAN identifiers listed in the WLAN mobility set provided in connected instead of the broadcast identifiers.”

	Ericsson
	No? Not sure exactly what Samsung wants to change.
	Not sure I understand the tables. e.g. it is not clear what it means with "B) Rules + E-UTRAN command" since either the UE applies the rules or the UE applies the steering command.
Anyway, the difference between the two tables is whether the UE applies RAN rules in IDLE or applies the steering command in IDLE. The intention (as pointed out by CATT) is that if the UE supports and is configured with thresholds then the UE applies the RAN rules, otherwise the UE applies the steering command (stays in WLAN until failure).
It says "UE determined thresholds" in the above. Is this a typo or what is meant?

	ITRI
	No
	Agree with CATT. We prefer to stay with RAN2#93 agreements.

	NEC
	No
	It may not be the best option but it is a RAN2 agreement and we don’t prefer to change the agreement at this stage

	Nokia, Alcatel-Lucent Shanghai Bell
	No
	We are not sure anything is needed: The Rel-12 mechanism was relying on the thresholds since those were all that were defined, whereas the Rel-13 mechanism uses the mobility set and the Rel-12 thresholds. We don’t really see a big contradiction – the Rel-13 mechanism builds upon the Rel-12 one.
NOTE: The terminology above with “Rules” and  “E-UTRAN command” eems ambiguous: For LWA, there are no thresholds defined and the selection of WLAN is left up to UE implementation. To make thius clearer, we modified the table a bit – instead of “Rules”, it could say “WLAN AP selection”, and we also made it clearer that the “E-UTRAN command” actually means the Rel-13 traffic steering, which leaves it up to UE implementation which AP to select within the mobility set.

	Huawei/HiSilicon
	No
	Same as CATT, we prefer to stick to original agreements.

	Qualcomm
	Yes/No
	The answer to the first question is Yes since there is inconsistency between Connected and Idle mode behavior. However, I need to agree that this was the intended compromise so we should not change it. I am also not sure if there is any distinction between T350 configured or not as the UE either uses the steering command or SIB17 but never the dedicated thresholds.


T350 not configured

A similar issue arises when T350 is not configured. In this case the UE when going to IDLE will:
· apply mobility set from steeringCommandWLAN
· apply thresholds from wlan-OffloadConfigCommon
Again, mobility set and thresholds seems not consistent:

	
	UE in CONN
	UE in IDLE (C->I)

	A) SSID’s
	WLAN mobility set
	WLAN mobility set

	B) WLAN  AP selection 
	Up to UE implementation
	Thresholds from wlan-OffloadConfigCommon


Table 1.3: Current behaviour

I.e. as in CONNECTED, it seems more logical to have the mobility set used with the UE determined thresholds as shown in figure 1.2
Question 1-2: Do companies agree that current behaviour for the case T350 is not configured is inconsistent and should be updated as reflected in above the Table 1.2?
	Company
	Update needed?
	Remarks/ Suggestions

	Samsung
	Yes
	Behaviour in CONN and in IDLE should consistent

	Mediatek Inc.
	No
	Our understanding is that if T350 is not configured, then it is more appropriate for the UE to release all dedicated config and apply thresholds from wlan-OffloadConfigCommon. Note that if network desires otherwise, then it can always configure T350. This way, the network has full control over UE function. Since the UE can potentially be in IDLE state for a long stretch of time, it may be preferable to apply Rel-12 RAIWK rather than Rel-13 RCLWI.

	CATT
	No
	The same reason as that for Q1-1

	Ericsson
	No
	

	ITRI
	No
	No change is needed.

	NEC
	No
	

	Nokia, Alcatel-Lucent Shanghai Bell
	No
	See previous question.

	Huawei/HiSilicon
	No
	

	Qualcomm
	
	Same as previous question


3. CONNECTED -> IDLE -> reselection

In Rel-12 LWI, UE in RRC_IDLE releases the dedicated configurations upon cell (re)selection to a new cell as described below.

	5.6.12.5
Cell selection/ re-selection while T350 is running

The UE shall:

1>
if, while T350 is running, the UE selects/ reselects a cell which is not the PCell when the wlan-OffloadDedicated was configured:
2>
stop timer T350;

2> perform the actions as specified in 5.6.12.4;


As T350 is also applicable to Rel-13 RCLWI, there seem to be currently two different behaviours depending on whether T350 is configured:
A. If T350 is running:

UE releases the dedicated configuration upon cell (re)selection in RRC_IDLE.
B. If T350 is not running:
UE retains the old dedicated configuration at cell (re)selection in RRC IDLE.

Question 2-1: What should be the UE behaviour in case A? 

A.1. Removed dedicated configuration (i.e. mobility set & RCLWI command)

A.2. Keep dedicated configuration as long as T350 is running
	Company
	UE behaviour in case A?
	Remarks/ Suggestions

	Samsung
	A.1. 
	UE should clear all the dedicated configurations upon cell (re)selection to be aligned with Rel-12 LWI.

	Mediatek Inc.
	A.1
	Agree with Samsung.

	CATT
	A.1
	

	Ericsson
	A.2
	If the eNB told the UE to be in WLAN a time T350, the UE shall be in WLAN a time T350.
To steer back traffic to LTE (which it basically would mean when the UE discards) would result in excessive traffic steering which hurts user experience and generates a lot of signalling.

	ITRI
	A.1
	UE releases the dedicated configuration.

	NEC
	A.1
	It is clean to release the dedicated configuration on cell (re)selection as the situation on the network side may also be different. So, don’t fully understand the Ericsson proposal

	Nokia, Alcatel-Lucent Shanghai Bell
	A.2
	Using A.1 would be changing the current functionality. Is something broken with that? While the UE is in RRC_IDLE, there should be no issue with traffic continuing being offloaded. 

	Huawei/HiSilicon
	A.2
	Same view as Ericsson and Nokia

	Qualcomm
	A.1
	It makes sense to follow the Rel-12 procedures and release the mobility set. This is also consistent with Connected mode (handover) behavior as we should follow the new eNB command.


Question 2-2: What should be the UE behaviour in case B?

B.1. Removed dedicated configuration (i.e. mobility set & RCLWI command)

B.2. Keep dedicated configuration (at least as long as in IDLE (see next question))
	Company
	UE behaviour in case B?
	Remarks/ Suggestions

	Samsung
	B.1. 
	UE should clear all the dedicated configurations upon cell (re)selection to be aligned with Rel-12 LWI.

	Mediatek Inc.
	B.1
	If T350 is not running (either expired or not configured), then the UE should not be using any dedicated config in the first place (see our response to Q.1-2).

	CATT
	B.1
	

	Ericsson
	B.2
	If the eNB told the UE to be in WLAN until further notice, the UE shall be in WLAN until further notice.
As said, to steer back traffic to LTE (which it basically would mean when the UE discards) would result in excessive traffic steering which hurts user experience and generates a lot of signalling.
Note that the WLAN failure-mechanism was added to make the UE steer to LTE when WLAN no longer is available.

	ITRI
	B.1
	UE releases the dedicated configuration.

	NEC
	B.1
	

	Nokia, Alcatel-Lucent Shanghai Bell
	B.2
	Behaviour in case A and B should be aligned – we are also not sure whether there is any issue with this case, either.

	Huawei/HiSilicon
	B.2
	Same view as Ericsson and Nokia.

	Qualcomm
	
	Not sure the question is well defined. Agree with MTK that there is no dedicated config if T350 is not running (the UE will not keep RRC configuration from the previous connection).


4. CONNECTED -> IDLE -> CONNECTED

As described in R2-162388, RAN2 did not discuss the case for RCLWI when UE moves from IDLE back to CONNECTED, and even the current specification seems inconsistent:
A. If T350 is running:

UE releases the dedicated configuration upon entering RRC_CONNECTED as described in the specification below.
B. 
If T350 is not running:

UE retains the old dedicated configuration, which the E-UTRAN is not aware of.
	5.3.3.4
Reception of the RRCConnectionSetup by the UE

…
1>
stop timer T350, if running;
…
5.6.12.4
T350 expiry or stop
The UE shall:

1>
if T350 expires or is stopped:

2>
release the wlan-OffloadConfigDedicated and t350;

2>
release
 steeringCommandWLAN if configured;
2>
if the wlan-OffloadConfigCommon corresponding to the RPLMN is broadcast by the cell:

3>
apply the wlan-OffloadConfigCommon and the wlan-Id-List corresponding to the RPLMN included in SystemInformationBlockType17;


What should be the intended behaviour for these 2 cases?
Question 3-1: What should be the UE behaviour in case A (T350 running)? 
A.1. Removed dedicated configuration (i.e. mobility set & RCLWI command)

A.2. Keep dedicated configuration as long as T350 is running
	Company
	UE behaviour in case A?
	Remarks/ Suggestions

	Samsung
	A.1
	UE should release all the dedicated configurations. It seems dangerous to continue offloading with the network not aware. 

	Mediatek Inc.
	A.1
	Agree with Samsung.

	CATT
	A.1
	

	Ericsson
	A.2?
	The UE should not autonomously ignore/discard the steering command since WLAN does not become bad just cause an RRC connection was established. We have WLAN failure which ensures steering away from WLAN when it becomes unavailable.
As said, to steer back traffic to LTE (which it basically would mean when the UE discards) would result in excessive traffic steering which hurts user experience and generates a lot of signalling.
I dont understand Samsung's comment that it would be "dangerous" to use a WLAN.

	ITRI
	A.1
	UE releases the dedicated configuration

	NEC
	
	We have no strong preference but one option is that we rely on network behaviour when UE enters in Connected mode and align UE behaviour across all cases

	Nokia, Alcatel-Lucent Shanghai Bell
	
	It is not clear what the problem is – this could be clarified first before concluding.

In our view, A.2 conforms to the currently specified behaviour. A.1 would be simple behaviour to allow serving eNB to define UE offloading behaviour, but may come with a cost of potentially moving traffic from WLAN to LTE.

	Huawei/HiSilicon
	
	Same view as Nokia.

	Qualcomm
	A.1
	Agree that A.1 can introduce ping-pongs. However, if not released, the Idle mode configuration from SIB17 can continue across Connected modes making Rel-13 RCLWI unusable. It might be better not to stop T350 upon new RRC connection in order to keep the configuration while T350 is running but this will not be backwards compatible.


Question 3-2: What should be the UE behaviour in case B (T350 not running)?

B.1. Removed dedicated configuration (i.e. mobility set & RCLWI command)

B.2. Keep dedicated configuration forever (how long is forever?)
	Company
	UE behaviour in case B?
	Remarks/ Suggestions

	Samsung
	B.1
	UE should release all the dedicated configurations. It seems dangeruous to continue offloading with the network not aware. 

	Mediatek Inc.
	B.1
	We believe that if T350 is not running, then the UE should not should not be using any dedicated config in the first place.

	CATT
	B.1
	

	Ericsson
	B.2?
	The UE should not autonomously ignore/discard the steering command since WLAN does not become bad just cause an RRC connection was established. We have WLAN failure which ensures steering away from WLAN when it becomes unavailable.

As said, to steer back traffic to LTE (which it basically would mean when the UE discards) would result in excessive traffic steering which hurts user experience and generates a lot of signalling.
I dont understand Samsung's comment that it would be "dangerous" to use WLAN.

	ITRI
	B.1
	UE releases the dedicated configuration.

	NEC
	B.1
	Agree with Mediatek

	Nokia, Alcatel-Lucent Shanghai Bell
	
	See previous question - We would like to align behaviour in case A and B.

	Huawei/HiSilicon
	
	Same  view as Nokia.

	Qualcomm
	
	Agree with MTK. There shouldn’t be a dedicated configuration if T350 is not running so there is no issue here.


3. Conclusion

The conclusions from the e-mail discussion are summarized below:
· For the question 1 (i.e. 1-1 and 1-2), most companies are fine with the current text, and think no need to update the specification.

· For the questions 2 and 3, all the companies seems to agree that at least UE behaviors should be consistent irrespective of T350 configuration, so updates would be required.

· 
Although majority companies prefer A.1 (i.e. to release dedicated configuration upon cell (re)selection/ entering RRC_CONNECTED), further discussion seems needed.
Proposal: RAN2 to discuss which option should be implemented:
Upon entering RRC_CONNECTED or cell (re)selection in RRC_IDLE,
Option 1: To remove dedicated configuration.
Option 2: To keep dedicated configuration (e.g. until expiry of T350 if configured, or forever if T350 is not configured).
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