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1 Introduction

This is the offline discussion report on 

=> Offline discussion 800 (Intel, R2-1911640): What does the WA mean for 1) re-establishment and 2) RLF/HOF triggering. Discuss also the benefits of the mechanism.

. 
2 Discussion
Based on email discussion report in [1], RAN2 discussed whether WA agreed in last meeting as  below can be confirmed or not. 
Working assumption (to be confirmed next meeting after checking further details)

3
At RLF the UE performs cell selection and if the selected cell is a CHO candidate then the UE attempts CHO execution, otherwise re-establishment is performed
4
At legacy handover failure (T304 expiry) or failure to access a CHO candidate cell (T304-like expiry), the UE performs cell selection and if the selected cell is a CHO candidate then the UE attempts CHO execution, otherwise re-establishment is performed
As indicated in the email discussion report, 

Summary: 25 companies provided views. 

1 company thinks more time is required to consider on the issue. 

19 companies prefer to confirm the WA: “At RLF the UE performs cell selection and if the selected cell is a CHO candidate then the UE attempts CHO execution, otherwise re-establishment is performed”. 3 companies of them want to further clarify that the UE should not release the configuration while performing cell selection. 2 companies of them want to clarify that in case of re-establishment, there are two times of cell selection since the initialization of re-establishment procedure already includes one step of cell selection. 2 companies of them want to prioritize the CHO candidate cells in cell selection. 

5 companies prefer not to confirm the WA. The main concerns are following: 

a. 1 company thinks the target CHO cell after HoF/RLF has no valid UE context. 
b. 1 company thinks the UE should perform CHO emulation before RLF is declared. 

c. 1 company thinks the UE will release all the configuration if it declares RLF. Thus, they prefer RLF is declared only if the CHO fails. 

d. 2 companies think re-establishment should be performed in this case. 
During online discussion, mainly three solutions are discussion:

Solution 1: WA;

Solution 2, refer to 2;

Solution 3 is revision of WA;

In following sections, we described the solution details, and try to do comparison. 
2.1 Solution details

2.1.1 Solution 0 follow legacy behavior, i.e. reestablishment for RLF/HOF

With this approach, nothing to be changed. 

2.1.2 Solution 1 WA
General procedure:

1 Upon HOF or RLF, the UE will initiate the connection reestablishment procedure as specified in 5.3.7;

2 in reestablishment procedure, 5.3.7, the UE performs handling in 5.3.7.2 and then in 5.3.7.3, if selected cell is candidate cell, the UE resumes all RBs, and then initiate CHO procedure;

The details are shown as below:
Trigger:

HOF: Based on  5.3.5.8.3
T304 expiry (Reconfiguration with sync Failure), the UE will:

2>
release dedicated preambles provided in rach-ConfigDedicated if configured;

2>
revert back to the UE configuration used in the source PCell;

2>
initiate the connection re-establishment procedure as specified in subclause 5.3.7.

RLF: Based on 5.3.10.3, the UE will

4>
initiate the connection re-establishment procedure as specified in 5.3.7.

Based on 5.3.7.2, the UE did not release CHO configuration, but SRB1 has been suspended;
Upon initiation of the procedure, the UE shall:

1>
stop timer T310, if running;

1>
stop timer T304, if running;

1>
start timer T311;

1>
suspend all RBs, except SRB0;
1>
reset MAC;

1>
release the MCG SCell(s), if configured;

1>
release spCellConfig, if configured;

1>
if MR-DC is configured:

2>
perform MR-DC release, as specified in section 5.3.5.10;

1>
release delayBudgetReportingConfig, if configured, and stop timer T342, if running;

1>
release overheatingAssistanceConfig, if configured, and stop timer T345, if running;

1>
perform cell selection in accordance with the cell selection process as specified in TS 38.304 [20], clause 5.2.6.

The changes to reestablishment procedure is in 5.3.7.3
5.3.7.3
Actions following cell selection while T311 is running

Upon selecting a candidate NR cell, the UE shall:

1>
resume all RBs;

1>
initiate CHO procedure as specified in  5.x.x;
Upon selecting a suitable NR cell, the UE shall:

1>
ensure having valid and up to date essential system information as specified in clause 5.2.2.2;

1>
stop timer T311;

1>
start timer T301;

1>
if T390 is running:

2>
stop timer T390 for all access categories;

2>
perform the actions as specified in 5.3.14.4;

1>
apply the default L1 parameter values as specified in corresponding physical layer specifications except for the parameters for which values are provided in SIB1;

1>
apply the default MAC Cell Group configuration as specified in 9.2.2;

1>
apply the CCCH configuration as specified in 9.1.1.2;

1>
apply the timeAlignmentTimerCommon included in SIB1;

1>
initiate transmission of the RRCReestablishmentRequest message in accordance with 5.3.7.4;

NOTE:
This procedure applies also if the UE returns to the source PCell.

In summary:

· Pros: WA did not change the trigger of RLF/HOF (T304/T310, etc);

· Cons: WA did change reestablishment procedure (including cell selection), i.e. in 5.3.7.3 to add additional condition as below:

Upon selecting a candidate NR cell, the UE shall:

1>
resume all RBs;

1>
initiate CHO procedure as specified in  5.x.x;
Do companies agree above descriptions for WA including the pros/cons.

	Company
	Yes or no
	Remark

	Qualcomm
	No
	The WA says that the UE performs this only if the selected cell is a CHO candidate. The above text does not have a condition.

	OPPO
	
	Above is just one option of implementing WA. Another option is that :

HOF: Based on  5.3.5.8.3
T304 expiry (Reconfiguration with sync Failure), the UE will:

2>
release dedicated preambles provided in rach-ConfigDedicated if configured;

2>
revert back to the UE configuration used in the source PCell;
2>
perform cell selection in accordance with the cell selection process as specified in TS 38.304 [20];
2> Upon selecting a candidate NR cell, the UE shall:

3>
resume all RBs;

3>
initiate CHO procedure as specified in  5.x.x;

2> Upon selecting a suitable NR cell, the UE shall:
3>
initiate the connection re-establishment procedure as specified in subclause 5.3.7.


	Nokia
	No
	The point in time when RLF/HOF is triggered may indeed stay the same with this option, but the following procedure for reestablishment is changed. As we have agreed yesterday not to impact the cell selection, we also believe the entire reestablishment (i.e. actions upon T304 expiry) shall remain intact.

	ITRI
	Yes
	We think the “cell selection” which mentioned in WA is the “cell selection” within the re-establishment procedure as specified in subclause 5.3.7.

Therefore, we agree above descriptions for WA.

However, based on this consideration, the WA may need to change to “3
At RLF the UE performs re-establishment and if the selected cell is a CHO candidate then the UE attempts CHO execution, otherwise re-establishment is continued
4
At legacy handover failure (T304 expiry) or failure to access a CHO candidate cell (T304-like expiry), the UE performs re-establishment and if the selected cell is a CHO candidate then the UE attempts CHO execution, otherwise re-establishment is continued”   
This may be more close to SPEC procedure.

	Interdigital
	Yes
	

	Samsung
	No
	The WA solution above does not seem to address all the issues. As indicated in the highlighted text, all the RBs are suspended on radio link failure and they are resumed on selecting a candidate cell. Also, we don’t agree that the current specification allows the UE not to release CHO config as it is expected to be part of spCellConfig. 

(RRCReconfiguration ​( CellGroupConfig ( SpCellConfig ( reconfigurationWithSync (which may include further configurations related to CHO candidate configuration)).  

Additionally, the impacts due to the below procedures are not captured in the solution. Based on the  agreement that we will not change cell selection, the below procedures during re-establishment also gets affected: 

1>
release the MCG SCell(s), if configured;

1>
release spCellConfig, if configured;

1>
if MR-DC is configured:

2>
perform MR-DC release, as specified in section 5.3.5.10;
Further during the other triggers for RRC re-establishment like reconfig failure, IP check failure etc were raised and whether the WA applies to these triggers was questioned. There was clarity on these aspects.

	Sharp
	Yes
	This is our understanding of one way to implement the WA. And this is a simple way.

	CATT
	yes
	This is our understanding of WA and we agree with the pros and cons listed.

	NEC
	Yes
	Agree with the above description that only one time of cell selection procedure is required to be performed.

	MediaTek
	Yes
	This way does change reestablishment procedure, but it is a relatively simple method.

	Ericsson
	Yes
	This is one possible way to implement the WA. But in our view, it is pointless to discuss these stage-3 details before agreeing on the principle which is: “the UE performs cell selection and if it finds a cell with stored CHO conditions it performs CHO handover”. Whether that is done as part of re-establishment procedure or not is a detail in the specification, more a modelling issue.

	Futurewei
	Still not very clear
	The inclusion of CHO configured candidates treatment is still not smoothly integrated with the RLF establishment failure procedure to idle. It is not clear if the first CHO candidate failed in re-establishment go to idle is a good solution. Why we should not try to select other candidate before T311 expiring? The performance impact of the new procedure is not clear.

	Lenovo&MM
	
	The above description is one of the understanding. Another understanding is that cell selection is performed before initiating re-establishment. If the selected cell is CHO cell, go for CHO procedure. Otherwise, UE initiates re-establishment.

	Xiaomi
	No
	Current procedure proposed by rapportuer mixed the WA and reestablishment procedure. We prefer the WA specified in a new section. The only complexity of separate procedure may be that UE would have to do cell selection twice due to two separate procedure, if selected cell is not candidate cell. However, we think this can be avoided by a condition judgement or UE implementation.

	Intel 
	Yes
	


2.1.3 Solution 1A WA

Based on offline discussion, looks like the compromised WA could be on top of solution 1 described in 2.1.2, we add follow two restrictions:

1 If the CHO performed  during reestablishment procedure failed, the UE will enter IDLE, i.e. we do not allow multiple attempts of CHO during failure case;

2 Introduce IOT bit to indicate whether the UE has passed the CHO based failure handling;

2.1.4 Solution 1B
RLF/HOF, the UE performs cell selection first and if selected cell is candidate cell, the UE performs CHO. Otherwise the UE initials reestablishment procedure (cell selection again. )
2.1.5 Solution 2 [2]
Keep the legacy actions after declaring RLF/HOF (i.e. at T310 or T304 expiry)

•The behaviour of T304 stays the same: it is started when CHO execution is triggered, it stops when CHO is successfully completed. On expiry, HoF is declared.

•The behaviour of T310 stays the same: on expiry RLF is declared. 

•New part for T304: New shorter timer, started together with T304, which controls the CHO attempts per cell. It is restarted if the UE tries with another CHO cell, when previous attempt was not successful. T305 is stopped when a CHO is successful. When T305 expires, the UE stops the CHO execution with the current target, releases the CHO preparation of the current target, selects an alternative target and begins to execute a CHO with the alternative target (it restarts T305)

•New part for T310: when T310 is running and the UE was prepared with CHO targets, the UE may try to execute early CHO even if the CHO execution condition has not been met (but some other, less restrictive condition, is met, such as the CHO candidate meets cell selection criteria). This is much better than waiting for the recovery in the source, which usually does not happen;)
In summary:

· Pros: Solution 2 did not change reestablishment procedure (including cell selection);

· Pros: Solution 2 did not change the timer T304/T310 handling);

· Cons: Solution 2 did change the trigger of HOF since new shorter timer is introduced to control CHO attempts per cell and T304 to control the total time for multiple CHO attempts;

· Cons: Solution 2 did change the trigger of RLF since the T310 may trigger CHO instead of waiting for RLF or recovery;

Do companies agree above descriptions for Solution 2 including the pros/cons.

	Company
	Yes or no
	Remark

	Qualcomm
	Yes
	The description is also our understanding for this option. It is preferable to Solution 1 since there is less impact to legacy behaviour.

	OPPO
	Yes
	We prefer not to change the trigger of HOF and RLF and prefer S-criteria-based CHO execution is only triggered in cased of HOF and RLF. 

	Nokia
	Yes
	This solution does not change the definitions of T304, T310, does not impact cell selection or reestablishment procedure. At the same time, it allows to take advantage of the prepared CHO candidate cells, when T310 is running in the source cell or before T304 expiry after any failed attempt to access the CHO candidate cell.

	ITRI
	Yes
	The descriptions for solution 2 is same as our understanding.

	Interdigital
	Yes
	

	Samsung
	Yes
	We agree to the description. However, how we handle the reattempts for CHO execution has to be discussed i.e. the introduction of T305 needs to be discussed and it may be possible to perform the same without the need for new RRC timer. 

	Sharp
	Yes
	

	CATT
	yes
	The description is also our understanding. However we see quite a bit sepc changes and discussions required to enable this solution.

	NEC
	Yes
	For T304, not sure how to decide the next candidate cell for CHO execution when T305 expires. 

For T310, it is too early to execute CHO execution before RLF really happens. 

	MediaTek
	Yes
	

	Ericsson
	Yes, to some extent.
	The solution also follows the principle in the WA as we stated in 1. And, it is another possible way to implement it. Herein the drawback is the need of a new timer. We agree with Samsung that in any solution we need some way to handle the re-attempts. Hence, if we go for 1 or 2 this needs discussion.

We suggest to agree on the WA and keep a mechanism for re-attempts + stage-3 details/modelling FFS.

	Futurewei
	Yes
	

	Lenovo&MM
	Yes
	Even T310 is started, it does not mean RLF must happen.  UE may recover in the serving cell before T310 expiry. If UE is allowed to perform CHO when T310 is running, it has a risk.

	Xiaomi
	
	Additional cons for solution 2:

Since solution 2 allows UE to execute early CHO even before T310 or T312 expiry, there would be false alarm, which would increase interruption time.

	Intel
	Yes
	


2.1.6 Solution 3:

Based on the explanation of solution during online discussion, it is similar to option 2 listed in [1]:

4- Network configures UE with CHO consisting some target cells and some conditions for HO
2- UE performs RRM measurements of the targets cells to detect when any HO condition is met

3- Before a CHO condition is met RLF (T310 expiries) or HOF (T304 expires)

4- UE verifies if any of latest RRM measurements of configured CHO target cells is beyond a threshold for cell selection


4-1: if some of CHO target cells have RRM measurements beyond the threshold, UE selects the best cell and perform CHO to that cell


4-2: if none of the CHO target cells has RRM measurement beyond the threshold, UE declares RLF and initiates RLF recovery process 

In summary:

· Pros: Solution 3 did not change reestablishment procedure (including cell selection);

· Pros: Solution 3 did not change the timer T304/T310 handling);

· Cons: Solution 3 did change the trigger of HOF/RLF since before initiate reestablishment procedure in 5.3.7, the UE needs to verify whether CHO cell is beyond a threshold or not; The changes are shown as below:

· For instance HOF: 5.3.5.8.3

· The UE shall:

· 1>
if T304 of the MCG expires:
· 2>
if one of candidate cell exceeds the threshold:
· 2>
initiate CHO procedure as specified in  5.x.x;
· 2>
else:
· 3>
release dedicated preambles provided in rach-ConfigDedicated if configured;

· 3>
revert back to the UE configuration used in the source PCell;

· 3>
initiate the connection re-establishment procedure as specified in subclause 5.3.7.

Do companies agree above descriptions for solution 3 including the pros/cons.

	Company
	Yes or no?
	Remark

	Qualcomm
	Not needed
	The agreed T312 solution already optimizes this.

	OPPO
	We agree with above descriptions.
	We prefer not to change the trigger of HOF and RLF and prefer S-criteria-based CHO execution is only triggered in cased of HOF and RLF.

	Nokia
	Unclear, not needed
	It changes actions upon T304/T310 expiry. It appears to be similar to the working assumption, with such a difference that the UE does not cell selection, but goes directly into checking other CHO candidate cells. If so, why to wait for T304 or T310 expiry? It is better to check those other cells BEFORE T304/T310 expiry.

	ITRI
	No needed
	Same view as Qualcomm.

	Interdigital
	Not needed
	Agree with QC.

	Samsung
	Not Needed
	This can be addressed using other mechanisms e.g. T312 expiry.

	Sharp
	Yes
	We consider it as another implementation of the WA. However, we prefer a cell selection procedure before initiating RRC reestablishment, instead of relying on a new defined threshold. Anyway, the UE can prioritises the CHO candidate cell in cell selection procedure according to UE implementation.

	CATT
	Not seen needed
	

	NEC
	Not needed
	For 3, may be updated as – Before a CHO condition is met, upon RLF (T310 expiries) or HOF (T304 expires)?

One concern is that if the best cell after the RLF/HOF is non-candidate cell, the UE does not select the best one and go to non-best (e.g. 2nd best) cell at step 4-1.

	MediaTek
	Not needed
	

	Ericsson
	Unclear
	This is going too much into the details of the modelling. In our view we could exclude solution 3 from discussions. 

	Futurewei
	Not needed
	

	Lenovo&MM
	
	If ‘beyond a threshold for cell selection’ means S criteria included in legacy cell selection, we are fine with solution 3. 

	Xiaomi
	Not needed
	

	Intel
	Yes
	


2.2  Comparison
Based on the discussion in  2.1, we try to summary the pros/cons of each solutions as below:
	
	Solution 0
	Solution 1/1A
	Solution 2
	Solution 3

	Interruption
	big
	Small if CHO is performed
	Small if CHO is performed
	Small if CHO is performed

	Spec impact
	No
	Reestablishment procedure
	HOF/RLF trigger procedure
	HOF/RLF trigger procedure


Companies are invited to express your analysis on each solution and your preference .

	Company
	Preferred solution (Solution 0,

Solution 1,

Solution 1A (compromised solution),
Solution 2, 

Solution 3)
	Remark

	Qualcomm
	Solution 0
	We don’t agree that interruption is “big”. Depending on the availability of UE context at the CHO cells, it can perform better that other solutions on average. Even when a CHO cell has the context, the gain of other options is 2 RRC messages, which should be less than 10-15ms which is not “big”. Among the other options, Solution 2 is better than Solution 1 and Solution 3 is not needed.

	OPPO
	Solution 1A
	Solution 1A provides one-shot try on CHO candidate cell in failure cases and avoids UE keep repeating CHO attempts, which is simple and efficient in our opinion.

	Nokia
	Solution 2. If not, Solution 0
	We believe Solution 2 offers the best performance (exploiting the benefit of having multiple CHO candidate cells) while not impacting the legacy definitions of T304, T310 and actions upon their expiry. If companies will fail to understand the genuine benefits of Solution 2, we are eager to do nothing (i.e. Solution 0), as other Solutions are too complex for uncertain for no real gains (i.e. no justification to support these).

	ITRI
	Solution 0, and solution 1.
After offline, we prefer solution 1a.
	We also think the interruption may not be a big impact for the CHO scheme. If we really want to optimize interruption, solution 1 will be enough.
We may need to emphasize that UE should only perform once “cell selection” in solution 1a.

	Interdigital
	Solution 1, 1A.  Solution 2 also acceptable if 1 cannot be agreed
	We think solution 1 is closer to the WA than solution 2 and the spec impact is less (i.e. no need to change both HOF and RLF procedures).  Solution 2 is also acceptable.  Solution 0 is not desirable because of the interruption which can be avoided when CHO candidates are configured.

	Samsung
	Solution 0
	We share the same view as Qualcomm. We don’t agree that the interruption is big. 

Moreover, even in case of the WA, if there are several candidate cells prepared for CHO, we don’t expect all CHO candidates to have SN Status transfer and data forwarding from the source. If the UE selects the candidate which has SN status/ data forwarding from the source. Then it provides the UE with a ‘minor’ gain in interruption. 

If the UE selects a CHO candidate to which SN status/ data forwarding from source is not available, then doing the WA has more impacts. The UE sends handover completion to a cell where SN status from source is not yet received and there is no mechanism to request the source for SN status during handover in current specification.

The WA seems to only be an optimization to a limited set of scenarios. As we have indicated above, this WA can lead to issues which need to be fixed further, and we have not evaluated if there are even more issues that will need to be addressed. We think this is a very limited optimization with significant specification impact. 

We prefer to keep CHO simple. We are open to consider Solution 2 while T310 is running.

	Sharp
	1 or 3
	We prefer to confirm the WA. For solution 2, we do not see the need for a new timer, as it adds more complexity.  Between 1 and 3, we slightly prefer 1 for less spec impact.

	Huawei, HiSilicon
	1A
	We think 1A should be a good compromise, so we can be supportive on it. In addition, we want to make a clarification to 1A:

1 If the CHO performed  during reestablishment procedure failed, the UE will enter IDLE, i.e. we do not allow multiple attempts of CHO during failure case;

// in our understanding, if the UE will enter IDLE, the UE should also remove the stored CHO configurations if stored and it could be clarified

	China Telecom
	Solution 1A
	Solution 1A seems more efficient and implementable.

	LG
	Solution 1A
	The interruption analysis may be different from the network implementation. Considering that interruption reduction solution can be work together later, we agree that the legacy procedure (i.e. solution 0) has ‘big’ interruption.

From the specification design point of view, solution 1 and solution 1A seems to have the simplest impact on change. After having offline discussion, we also support one shot trial to CHO execution when CHO failure as the compromised solution.

	CATT
	Solution 1A or solution 0
	

	NEC
	Solution 1A
	We prefer to confirm the working assumption and limit the number of CHO execution after RLF/HOF. 

	MediaTek
	Solution 1, if not agreeable, Solution 2 is also acceptable
	We think Solution 1 is the best interpretation of the WA.

	Ericsson
	1 or 2
	In our view both 1 and 2 are acceptable. It does not make sense to go back to 0 once we have a working assumption and no company has shown that it does not work.

A reasonable way forward could be to confirm the WA first and keep FFS options 1 or 2 for stage-3 and re-attempt mechanism. 

	Futurewei
	0
	Although consider the CHO candidates in the RLF re-establishment seems can reduce the delay, the current proposal on the table still have uncertainty on the impact to the re-establishment performance. Under this situation, solution 0 is a safe resolution. For further optimization, option 2 may be further discussed to see whether the performance improvement is worth the complexity increase.

	Lenovo&MM
	Solution1B’ (based on my understanding) or solution 3 (threshold is associated with legacy S-criteria)
	

	Xiaomi
	1A with the modelling of new separate procedure/1B
	

	Intel
	1/1A or 0
	We prefer the simple solution. 


Summary:

Solution 0: 7 companies

Solution 1/1A:  12 companies;

Solution 1B: 2 companies;

Solution 2: 4 companies;

Solution 3: 2 companies;

Based on inputs from companies, Rapporteur would suggest go for majority, i.e. option 1A:

Working assumption (to be confirmed next meeting after checking further details)

3
At RLF the UE performs cell selection in reestablishment procedure and if the selected cell is a CHO candidate then the UE attempts CHO execution, otherwise re-establishment is performed
4
At legacy handover failure (T304 expiry) or failure to access a CHO candidate cell (T304-like expiry), the UE performs cell selection in reestablishment procedure and if the selected cell is a CHO candidate then the UE attempts CHO execution, otherwise re-establishment is performed
If the CHO performed  during reestablishment procedure is failed, the UE will enter IDLE, i.e. we do not allow multiple attempts of CHO during failure case;

 Introduce IOT bit to indicate whether the UE has passed the CHO based failure handling;
3 Summary 
To be added.

4 
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