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1. Introduction

In the past three RAN2 meetings, CHO for NR and LTE were discussed. Some progress have been made in RAN2#105bis and #106, with the following similar agreements for NR and LTE: 

Agreements

2
The source cell decides on the condition for the execution of CHO. 

3
The source cell adds the condition for the execution of CHO to the RRC message sent to UE.

4
Multiple CHO candidate cells can be sent in either one or multiple RRC messages. FFS on signalling details. FFS how CHO execution is handled.

5
CHO execution does not trigger measurement report.

6
On cell level A3/A5-like CHO execution condition shall be specified (other events will not be specified without clear justifications)

Agreements

1:
Separate CHO execution condition(s) can be configured for each individual candidate cells.

2
Define a CHO execution condition by the measurement identity which identifies a measurement configuration. (FFS to be addressed in stage 3 which parts of the measurement configuration are used for the CHO triggering)

3
As a baseline CHO can be triggered based on a condition consisting of a single event, single RS type, singe quantity.

3.1
The single trigger quantity can be configured to be RSRP, RSRQ or RS-SINR

3.2
The single RS type can be configured to be SSB or CSI-RS

FFS Whether multiple triggering conditions are required.

Agreements

1
Deconfiguration of CHO candidates is performed by RRC signalling (we will not introduce timer based mechanism for the UE to deconfiguration of the CHO candidates)

2
Baseline that configuration of all CHO candidates are released after successful (any) handover completion (sending complete message to the target cell).

FFS if it might be possible to keep CHO candidates after the HO.

Agreements

1
UE shall not stop T310 and shall not start T304 when it receives configuration of a CHO candidate 

2.
The timer T310 is stopped and timer T304-like is started when the UE begins execution of a conditional handover for a target cell. (Stage 3 detail whether we reuse T304 or define a new timer)

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

After meeting, an email discussion was scheduled to further progress on the details for CHO execution:

· [106#xx][NR and LTE CHO] CHO execution details (Vivo)


UE actions related to CHO execution


Intended outcome: Report to next meeting


Deadline:  Thursday 2019-08-08 

This contribution provides a report of this email discussion as well as associated proposals. 

The contributions submitted in RAN2#106 are provided for reference. The related proposals in these contributions have been considered as below.

Note: this email discussion is common for both NR and LTE. If companies think the answer for some issues should be different between NR and LTE, please kindly point it out in your answer. 

2. Discussion
According to the previous agreements, the general procedure for conditional handover is defined as UE having network configuration for initiating access to a target cell based on configured condition(s). Usage of conditional handover is decided by network. UE evaluates when the condition is valid. The baseline operation for conditional HO procedure assumes HO command type of message contains HO triggering condition(s) and dedicated RRC configuration(s). UE accesses the prepared target cell when the relevant triggering condition is met. The baseline operation for Conditional HO assumes the source cell remains responsible for RRC until UE successfully sends RRC Reconfiguration Complete message to target cell.
This email discussion aims at progressing on the detailed aspects of CHO execution as below:

1. CHO execution condition

2. CHO candidate cell release

3. CHO failure and corresponding handling
4. Fast handover failure recovery
2.1. CHO execution condition

Issue 1. CHO execution with multiple CHO candidate cells

In RAN2#106 meeting, it was agreed that multiple CHO candidate cells can be sent in either one or multiple RRC messages. FFS on signalling details. FFS how CHO execution is handled. 
In CHO, the UE evaluates the conditions for candidate cells. If the triggering condition is satisfied, then, CHO execution is performed. There may be multiple candidate cells satisfying the triggering conditions for CHO at the same time. Thus, how to handle the execution should be further discussed. There are several options:

Option 1: According to priority. How to determine the priority should be also discussed.

Option 2: According to configuration index. This option may be considered as a particular case of Option 1.

Option 3: Up to UE implementation. 

Option 4: Others. Please specify.  

Q1. How should CHO execution be handled if multiple CHO candidate cells satisfy the triggering conditions for CHO?

	Company
	Option 
	Comments

	MediaTek
	3
	

	NEC
	3
	It is very difficult to specify the exact timing or order of evaluating (i.e. checking) the condition. As far as the target is appropriate, the detail handling can be left up to UE implementation.

	ETRI
	4, and optionally 4+1
	Basically according to cell level qualities.
Optionally, the network allocates a priority (e.g., cell-specific offset) for different candidate cells to control the UE’s target selection.
In NR, the beam level quality can be used as an auxiliary information when cell level qualities of multiple candidate cells are deemed similar. This can be discussed in Q6 of [106#40].

	Samsung 
	3
	

	Spreadtrum
	3
	

	DOCOMO
	3
	

	Charter Communications
	3
	

	CATT
	1
	We think that the network is able to provide a priority for the CHO candidate cells, this would enables the network control on load distribution. 

	ITRI
	3
	

	OPPO
	3
	

	Huawei, HiSilicon
	FFS
	Firstly, we understand that the question is: how should the UE select the target cell to access among multiple cells that are satisfying the execution condition.

Based on our understanding, there is a similar question/discussion in “Report of Email Discussion [106#40][NR/Mob enh] Beam specific aspects of CHO (Qualcomm)”, i.e. Question 6: Which of the following options can be used to select among the cells which satisfy the CHO conditions? Option A), B), C), D), and E). Our understanding is that both questions are similar but the listed options are different. Maybe it is helpful to avoid discussing one question in two emails.

	Intel
	3
	Partially overlapping with email discussion Discussion [106#40][NR/Mob enh] Beam specific aspects of CHO (Qualcomm). 

	Ericsson
	3 is unacceptable. Option 1 is fine.
	If beam measurements are available, beam information should be used for cell selection if multiple cells have triggered the CHO conditions (see e-mail discussion #40 led by Qualcomm where most companies seemed to agree on that).

Without beam measurement, the cells could be ranked according to quality (based on highest RSRP first, then highest RSRQ, SINR, etc.) like cell selection/reselection rules.

Option 3 is not acceptable. It can lead to unpredictable UE behaviour in network-controlled mobility.

	SHARP 
	3
	

	Lenovo&MotoM
	1
	If more than one candidate cell meets the condition, UE selects one candidate cell with the best quality based on ranking.

We do not see the need to consider the beam information for candidate cell selection. The reason is that only ‘slow-change’ measurement result should be considered in the handover. However, the beam information is ‘fast-change’ information.

	Nokia
	3
	We believe this will be a rare case. Typically, the execution will trigger one after the other. Thus, we are fine with leaving this up to UE implementation.

	ZTE
	3
	The issue depends anyway on the maximum number of CHO candidates we allow to configure and the possibility that multiple candidates fulfill the execution condition at the same time. If there are not so many cases where multiple candidates would fulfill the corresponding execution condition at the same time, there’s no need to introduce any optimized solution at all. Besides, in case the network really wishes to handover the UE to a CHO candidate cell (or some CHO candidate cells) with higher priority, the network can configure a bias e.g. a3-Offset/a5-Threshold2 for this particular CHO candidate cell.

	Qualcomm
	3
	This is a rare event and it is not feasible to specify a UE behaviour considering the timing of triggering times.

	vivo
	1
	We think when to perform measurement and evaluation whether the trigger condition is satisfied is UE implementation. Thus, it is possible that multiple trigger conditions are satisfied. In this case, we think NW should take the responsibility, where a priority can be configured by network.  

	Sony
	3
	

	CMCC
	1
	Share the same view with CATT, network should provide priority for  the candidate cells for load balancing or some other purpose. And beam information should also be considered when UE makes a decision.

	LG
	3
	We also think this scenario does not frequently happen. In contrast with measurement reporting, UE would perform mobility as soon as any execution condition is satisfied so that multiple execution condition may be satisfied with candidate cells in intra frequency mostly. Then, practically considering cell deployment scenario, we wonder if there are multiple candidate cells which has almost same level to perform handover in the same frequency.

Thus, we think this discussion can be deprioritised. Due to lack of time to discuss CHO in this release, we prefer to discuss this issue later.

	Panasonic
	3
	

	Interdigital
	1
	The network should be able to configure a priority associated with each target so it can have some control of the target in case multiple candidates satisfy the trigger.  If the network does not provide such priority, the UE can select the best cell based on measurements. 

	Apple 
	3
	Adding any priority will increase the signalling and complexity. UE has all information to make a good choice.

	Xiaomi
	3
	It’s very rare case multiple target cells satisfying the condition at exactly same time.


Summary: 26 companies provided views. 
For beam specific issue:
4 companies indicate that if beam measurement is available, we should follow the discussion in Email Discussion#40. 

For LTE and NR common issue:
18 companies agree Option 3: 4 companies of them think the scenario does not frequently happen. 2 companies of them think it is difficult to specify the order since when to evaluate the measurement is UE implementation. 1 company of them concerns about the signalling and complexity. 
7 companies agree Option 1: 3 Companies of them think all the cells meeting the triggering condition should be ranked according to the cell quality. 4 Companies of them think the network is able to provide a priority for the CHO candidate cells. And one company indicates that Option 3 is unacceptable. 
Based on the inputs from companies, rapporteur suggests to discuss whether the majority can be agreed in RAN2: 

Proposal 1: RAN2 to have a short discussion on whether leave to UE implementation to select the target cell, if more than one candidate cell meets the triggering condition. 
2.2. Data forwarding for CHO

Issue 2.  “bye” message 
The handover execution is decided by the UE in CHO. The source cell does not know when to perform data forwarding for CHO and to which candidate cell(s), or when to stop the transmission to the UE, if the UE does not indicate to the serving cell the handover execution. Thus, on one hand, a “bye” message can help the source cell to stop transmission and start packet forwarding exactly when needed. On the other hand, the channel quality to the serving cell may be bad upon handover execution. Thus, there may be high probability of reception failure or long latency for data forwarding. 

Q2. Whether need “bye” message from UE to the source cell for CHO?
	Company
	Yes/No
	Comments

	MediaTek
	Yes
	The ‘bye’ message allows earlier packet forwarding, which helps reduce interruption time.

	NEC
	Yes (maybe)
	Firstly, we expect some benefit of having “bye” msg, but the CHO should work well without this. So, it is good to consider if time is allowed.
Considering the negative impact as Rapporteur summarized, we think one possible option could be L1 signaling to inform the source of execution of the handover procedure, i.e. no need for retransmission and no need for waiting the response but with more reliability even with one shot. However, the feasibility is to be investigated in RAN1 and what RAN2 can do is to send an LS for asking its feasibility. If RAN1 considers it infeasible, then it will be better not to consider “bye” msg.

	ETRI
	Yes
	As many companies observed, a “Bye” message is the best solution to balance the interruption time and the amount of data forwarding in CHO. 
The probability of reception failure is not high. For most of the time “Bye” message works well, and even if it is not transmitted successfully, there is no harm and no failure would happen, the source can start data forwarding after receiving HANDOVER SUCCESS message from the target.

	Samsung 
	No 
	This was already discussed. Bye msg basically cannot guarantee the reliability to be transmitted to the serving cell on CHO execution circumstance. We don’t know why this is related to the CHO execution and why this is discussed. We might agree with that this msg can help the network to operation accordingly for data forwarding. However basically the operating condition of CHO is assumed that no UL signalling cannot be guaranteed as well as DL. Moreover data forwarding is RAN3 area where it is also network implementation. If there is explicit request on introducing this indication, then we can further discuss on this.

	Spreadtrum
	Yes (maybe)
	It is beneficial for data forwarding with “bye” message. But the channel condition is very bad when UE finds CHO triggering condition is satisfied, the “bye” message may not be received correctly by the source PCell. We agree with NEC that CHO would work without “bye” message.

	DOCOMO
	No
	We concern the high probability of reception failure of this “bye” message. Regarding data forwarding, whether early data forwarding or late data forwarding or UE assistance data forwarding is preferable could be discussed in RAN3. 

	Charter Communications
	Yes
	Per our contribution (R2-1906400), we think that a light-weight L1 one-shot (i.e. no re-transmission) “bye” message (using PUCCH resource configuration) between UE and the source node does have merits. If source link quality has degraded enough wherein such “bye” message isn’t received at the source node, then the source node will be informed of the UE’s transition by the target node (via Xn/X2) anyways. In other words, “bye” message isn’t an essential feature for CHO to work, but it alleviates the issue of “when to start data forward from source to target node”. 

We do not advocate a L3- (RRC-) based “bye” message as this may incur transmission delays (e.g. due to re-transmissions on a degrading link). 

Feasibility and design of such L1- “bye” msg will be up to RAN1’s discretion, and can be triggered via an LS to RAN1 (and RAN3).

	CATT
	No
	It is not realistic to assume that the radio condition is good at the time of CHO execution (the poor quality radio condition at the HO execution is the main reason for introducing conditional HO).  Therefore, there is no guarantee that any UL transmission to the source cell at CHO execution would be successful.  Source cell should be informed of HO execution via a reliable path, which we think the source can be notified by target when CHO completes. In addition, there was discussion about the early data forwarding and RAN2 has informed RAN3 to work on necessary enhancement for data forwarding. 

	ITRI
	No
	Although the “bye” message has some benefit, the additional schemes will still need to be designed (e.g., the trigger condition or the exception case handling). We also consider that under the CHO use case, the “bye” message transmission may fail unpredictably. This will also reduce the utility of “bye” message. Hence, we don’t consider the need of “bye” message.

	OPPO
	No
	“Bye” message may be lost by the source cell due to poor radio condition, which may make data forwarding uncontrollable and unpredictable. We think data forwarding should be discussed in RAN3 and RAN2 wait for RAN3’s progress.

	Huawei, HiSilicon
	No
	We are concerned about the failure due to the transmission of “bye” message. The principle of CHO is to let UE send less signalling to the network if it is during or near execution phase. So the risks of failures should be justified.

In addition, one may use data forwarding to show potential benefits, but we think the main purpose is to improve the robustness of handover, i.e. any aspects related to handover robustness should be prioritized. In addition, we do see there are some spec impacts as well as additional UE behaviours due to the “bye” message.

In general, we are not in favour of the “bye” message.

	Intel
	No
	Similar view as Samsung and DOCOMO, we doubt whether the bye from UE can be guaranteed or not. 

	Ericsson
	No
	The purpose of the feature is to improve robustness and then the connection to the old cell needs to be released as quickly as possible as that connection is unreliable.

	SHARP
	Yes 
	For the concern that due to the bad quality of the link with source eNB during handover execution phase, such indication may not reach the source eNB. We consider such solution as a best effort one. That means, it is not a requirement for the source eNB to start data forwarding. In case that the source eNB receives the handover indication, it can rely on this indication to start data forwarding immediately. But the source eNB does not necessarily to wait for this indication, it can start data forwarding to potential target cells if it cannot find UE for a while or upon receiving data forwarding request in option 1.

The bye message may not help in all cases, it has some benefits, and we think it can be considered.

	Lenovo&MotoM
	No
	The ‘bye’ message cannot be ensured to be successfully received when executing CHO. In addition, the ‘bye’ message is proposed for data forwarding purpose. We can wait for RAN3 conclusion about data forwarding.

	Nokia
	No
	We cannot regard “bye message” as a mandatory component of the CHO solution. Bye message is likely to be lost due to poor radio conditions. It brings little gains while introducing significant signalling overhead and risk.

	ZTE
	No
	First, as indicated by the rapporteur, the proposal to introduce the “bye” message is mainly for two purposes: one is to assist data forwarding; the other is to assist the decision to stop the scheduling in the source cell. 

1) Regarding the data forwarding, it should be noted that RAN3 has reached a WA that when to start data forwarding is up to implementation (RAN3#104). In addition, RAN3 has also introduced a Handover Success procedure for CHO to enable the target cell to inform the source cell that the UE has successfully accessed the target cell [R3-193147]. Given that, the network may probably start late data forwarding after the reception of the Handover Success message. 

2) Regarding the stop of scheduling in the source cell, the source cell can deduce the departure of the UE from the lack of reception of ACK/NACK for a while. Besides, in case CHO is applied with the combination of eMBB, the UE should keep transmission on the source link for some time. The “bye” message is of no use in this case at all.
Secondly, to send the “bye” message to the source cell, the UE may need to wait a long time for a UL grant from the source cell (if it is a PUSCH “bye” message) or a long time for the assigned PUCCH resource (if it is a L1 “bye” message). Additionally, we agree with the rapporteur that the channel quality of the serving cell may be bad upon handover execution. Thus the UE may need to perform several retransmissions for the "bye" message (if it is a PUSCH “bye” message). Both aspects would delay the time to access the target cell. The risk of handover failure would increase as a result, which definitely conflicts the goal of introducing CHO.

Given the above, we see no merits to introduce a “bye” message.

	Qualcomm
	No
	This is against the core principle of CHO which relies on UE execution based on prior configuration by the source. The data forwarding aspects have been discussed in RAN3 and there is no such request from RAN3 to RAN2. The gNB/eNB implementation can start data forwarding based on implementation and can make decisions based on existing UL signals from the UE (PUCCH and SRS). As commented by others, sending a message to the source cell which now has worse channel conditions will unnecessarily waste UE resources (note that SRB messages use RLC AM and multiple retransmissions will likely be needed) and will delay CHO execution. An L1 message is also against security principle and there is no easy way to modify PHY signals to support this.

	vivo
	
	We understand this bye message can help the data forwarding and has the benefit for the interruption time. We also think this bye message is not a mandatory component of CHO, which is not so essential. From our side, we prefer to have this as an FFS.

	Sony
	No
	If the system can work without a new “bye” message in certain conditions then we think it is an optimisation and should be considered carefully. 

	CMCC
	No
	Although the “bye” message has some benefits, we still concern that it cannot be recepted by the source cell due to the poor condition. And “Bye” message is against the core principle of CHO.

	ETRI2
	
	For further clarification,

1) Regarding the stop of data transmission and the start of data forwarding in the source cell by the gNB/eNB’s estimation,
In further mobility enhancements in LTE WI, RAN2 asked RAN3 to “introduce X2 signaling for the target eNB to indicate to the source eNB that the UE has successfully completed the handover and as a result the source eNB can stop the data exchange with the UE”. The reasoning behind the request is that “the source eNB does not know when the UE disconnects from the source eNB” or “the source eNB can guess the UE’s handover based on the uplink transmissions from the UE, however, this can cause many false alarms”. Therefore, in [104#61][LTE/feMOB] Solution directions for minimizing user data interruption for UL/DL, “several solutions assume there is an explicit indication (either from the target eNB or from the UE), triggering such forwarding”.
2) Regarding the data forwarding triggered by HANDOVER SUCCESS message,
However, RAN3 has agreed not to specify it by reason that “X2 signaling for target to indicate to source eNB that the UE has completed handover successfully” is not necessary for any data forwarding mechanism. RAN3 concluded that “DL data will become available in the target eNB after a delay corresponding to the X2 round-trip delay + processing time in the source eNB and therefore, from the interruption time point of view, it is too late and has no advantage”.

3) Regarding the interruption time and the combination of CHO with eMBB,
Many companies have put “No” without consideration of the interruption time. Two companies proposed the gNB/eNB’s estimation to reduce the interruption time. However, it is inaccurate and unreliable. An “early” decision can be a “false” decision where the UE does not perform an HO execution yet and if the source eNB stops DL transmission to the UE, it can lead to the increased interruption time in the source cell. On the contrary, “late” decision to avoid a “false” decision can also lead to the increased interruption time in the target cell because DL data can not be available when the UE arrives at the target cell. 
In addition, if the combination of CHO with eMBB is configured, the gNB/eNB’s estimation is very unclear because the UE keeps transmission on the source link for some time. With regard to the combination of CHO with eMBB, one company said that “in case CHO is applied with the combination of eMBB, the UE should keep transmission on the source link for some time. The “bye” message is of no use in this case at all”. We have different understanding. In eMBB HO, it is obvious that to reduce the interruption time, the DL data should be available at the target eNB/gNB when the RA procedure to the target eNB/gNB is successfully completed. Therefore, many companies prefer “early” data forwarding. On the contrary, in CHO, many companies prefer “late” data forwarding to save the amount of data forwarding. “Bye” message can provide the best interruption time performance in eMBB. Also, “Bye” message can support the consistent data forwarding for eMBB and CHO and solve the trade-off between signaling costs and the interruption time. The UE sends “Bye” message just before the access to target cell to trigger data forwarding whether eMBB is configured or not.

4) Regarding the probability of reception failure of “Bye” message,
In our understanding, the CHO execution condition is similar to or even earlier than the event to trigger an MR in conventional HO. Therefore, the reception failure of “Bye” message may happen, but the probability of reception failure is not high but it works well for most of the time in similar or better level as the MR in conventional HO. Even though the reception failure of the MR in conventional HO may happen, the network-controlled HO is performed primarily and the UE-based HO (i.e. RLF recovery) recovers when an HO failure occurs, as a last resort for better performance (e.g, to decrease the interruption time). By the same reasoning, “Bye” message can be used primarily and HANDOVER SUCCESS message can recover when the reception failure (it is not an HO failure) occurs, as a last resort for better performance (e.g, to decrease the interruption time).
5) Regarding the case of reception failure of “Bye” message,
Some companies have concerns on the case of reception failure of “Bye” message. However, there is no harm and no failure would happen, the UE can continue the CHO execution to the target and the source can start data forwarding after receiving HANDOVER SUCCESS message from the target. RAN3 has already agreed to the introduction of HANDOVER SUCCESS message as a baseline.

	LG
	Yes
	We can discuss this issue later if there is no time but prefer to use bye message for early data forwarding. Actually we think this signalling can be optional and lower layer indication. It may be natural that the network is not able to receive the bye message but it wouldn’t be critical problem like connection failure.

	Panasonic
	No
	As pointed out by many companies, the chance of receiving the ‘bye’ message from UE is not high. We should avoid defining a new feature based on such unreliable message. 

	Interdigital
	No
	The reliability of uplink transmissions at execution of the conditional HO will likely be low, so it can’t be relied on in the source cell.  Since the NW still has to handle the scenario where it is not received, we see little advantage in specifying it.

	Apple
	No
	The UE most probably can’t send that message in FR2 due to rapid changes in signal quality.

	Xiaomi
	No
	This solution contradicts with the spirit of CHO. CHO aims at improving robustness in fast changing environment. However, “bye” message requires UE keeping connection with source cell until handover execution, which is the same as legacy handover. Robustness is not improved if “bye” message is introduced.


Summary: 26 companies provided views. 

18 companies think bye message is not necessary. 17 companies of them concern the probability of failure reception of this “bye” message as the source connection is not reliable. 2 companies of them think data forwarding should be discussed in RAN3. 1 company of them concern on the spec impact and additional UE behaviours due to “bye” message. 1 company of them think it brings little gains while introducing significant signalling overhead. 1 company of them think the UE may need to wait a long time for a UL grant from the source cell, and retransmission may be needed. These delay may increase the handover failure rate. 1 company of them think this was already discussed.
8 companies see some benefits of introducing “bye” message (on earlier packet forwarding as well as reducing interruption time): Regarding the failure probability of this “bye” message, 3 companies of them  think there is no harm to introduce this “bye” message, since it is not necessary for the source to always wait for such indication. 3 companies of them think the feasibility should be discussed in RAN1 as L1 signaling should be used, so an LS should be sent to RAN1. 2 companies of them think that CHO would work without “bye” message. 
Based on the inputs from companies, Rapporteur suggests to discuss whether the majority can be agreed in RAN2: 

Proposal 2: RAN2 to have a short discussion on the majority view that “bye” message from UE to the source cell for CHO is not needed. 
If the answer for the Q2 is “Yes”, a following question is when this “bye” message should be sent from the UE to the source cell for the CHO, for example, when the CHO triggering condition is satisfied. 
Q3. If the answer for the Q2 is “Yes”, when should this “bye” message be sent from the UE to the source cell for CHO?
	Company
	Comments

	MediaTek
	The ‘bye’ message is sent when the CHO triggering condition is satisfied.

	NEC
	When the condition is satisfied.

	ETRI
	Just before the handover execution:
if MBB handover is not configured, when the CHO execution condition is met;
if MBB handover is configured, when the UE executes initial uplink transmission to the target cell after the CHO execution condition is met.

	Spreadtrum
	When CHO triggering condition is satisfied.

	Charter Communications
	The one-shot L1 “bye” message in our proposal is expected to be sent by the UE to the source node after CHO triggering criteria are met, but before initiating RACH on the target cell.

	SHARP
	When the CHO condition is satisfied.

	LG
	When CHO condition is met


Summary: 7 companies provided views. 

All companies agree the “bye” message is sent when the CHO triggering condition is satisfied. In addition, one company pointed out that the “bye” message is sent when the UE executes initial uplink transmission to the target cell after the CHO execution condition is met, if MBB handover is configured.
Based on the inputs from companies, rapporteur suggests: 
Proposal 3: If “bye” message is agreed to be introduced, the “bye” message is sent when the CHO triggering condition is satisfied. 
Q4. If the answer for the Q2 is “Yes”, what is the content of “bye” message? 

	Company
	Comments

	MediaTek
	It’s a RRC message carrying at least the following information: UE ID, target cell ID (physical cell ID plus carrier frequency, or other kind of index)

	NEC
	The minimum content is to indicate the condition is satisfied and handover procedure is to be initiated. With this, the source can decide to stop providing the data to the UE.
If (as commented to Q2) RAN1 see more information can be included in the L1 signaling, then the target information (e.g., PCI or ID of CHO config list) is also included. With this, the source can start the data forwarding.

	ETRI
	At least target cell ID (e.g., PCI or ID of CHO configuration list) 
Optionally, PDCP Status Report can decrease the data interruption.
In NR, optionally, selected beam information or latest beam measurements can improve the mobility robustness and decrease the data interruption. This can be discussed in Q7 of [106#40].

	Spreadtrum
	CHO is introduced to deal with the potential measurement report issue due to bad UL channel condition. The “bye” message would be sent when the CHO triggering condition is satisfied, which means that the UL channel condition is worse. RRC signalling may be not suitable. If L1 signalling is used, since the allocated  uplink resources is UE specific, the content of “bye” message only includes target cell ID.

	Charter Communications
	It can be a L1- message on PUCCH resources with at least the following information: 1-bit “bye” indicator, 4-bit UE ID index (e.g. index value corresponding to certain C-RNTIs), and optional 10-bit target PCI. The required PUCCH format can be chosen depending on the information to be transmitted. The details are up to RAN1, triggered via RAN2 LS, should they decide to pursue this route.

	SHARP
	Target cell ID can be included to facilitate the data forwarding by source.

	LG
	Target cell ID or index only


Summary: 7 companies provided views. 

5 companies think the target cell ID is mandatory in the bye message.. And 2 companies think the target cell ID may be included in bye message.

2 companies mention that UE ID is mandatory in the bye message. And 1 company propose to include PDCP Status Report in the bye message.
According to the rapporteur’s understanding, the bye message has to indicate that it is sent from which UE, explicitly or implicitly, depends on whether L1 or L3 signalling is used to carry the bye message. Hence, the rapporteur has the following proposal:
Proposal 4: If “bye” message is agreed to be introduced, the ‘bye’ message indicates at least the UE ID and target cell ID. 
Q5. If the answer for the Q2 is “Yes”, what is the behavior for the source cell upon reception of this “bye” message? Whether need to send an LS to RAN3 for further discussion?
	Company
	Comments

	MediaTek
	Upon reception of the ‘bye’ message, the source cell starts SN status transfer and packet forwarding. We can send LS to RAN3 to confirm the feasibility of such behaviour.

	NEC
	The expected behaviour is as commented to Q4, but the detail can be left to RAN3. Once RAN2 can agree to introduce the “bye” msg, an LS should be sent to RAN3.

	ETRI
	The source stops the transmission to the UE, if MBB handover is not configured or MBB handover with no simultaneous reception is configured, and starts data forwarding. 
LS to RAN3 is needed.

	Spreadtrum
	Agree with MediaTek.

	Charter Communications
	Per our contribution (R2-1906400), we think that source node behaviour upon reception of L1 “bye” message will be under the purview of RAN3. Example behaviour of the source node could be that it could chose to start clean-up of resources on candidate CHO target cells not chosen by the UE in addition to beginning data forwarding to identified CHO target cell.

	SHARP
	Agree with MediaTek

	LG
	Agree with MediaTek


Summary: 7 companies provided views. 

All companies agree the source cell can start packet forwarding upon reception of the bye message. And an LS should be sent to RAN3 for the detail which can be left to RAN3.
Proposal 5: If “bye” message is agreed to be introduced, the source cell can start packet forwarding upon reception of the “bye” message.  And an LS should be sent to RAN3 for the details.
In RAN2#105, it was agreed that:

4. RAN2 assumes late packet forwarding (i.e. not done immediately when the CHO target cells become prepared) could be more suitable for E-UTRAN CHO when there are multiple candidate target cells. In case of single prepared candidate target cell, early packet forwarding could be considered as an option. Detailed decisions require RAN3 study.

In RAN2#105bis, an LS [R2-1905468] was sent to RAN3 to request RAN3 to study the data forwarding and HO preparation mechanisms for CHO in LTE and NR. 

Issue 3. Data forwarding for CHO
Some companies think that it is still not clear on when the packet forwarding can be done except the clue “(i.e. not done immediately when the CHO target cells become prepared)”. Besides, if the answer for the Q2 is “Yes”, there may be some impact to the data forwarding mechanism. Thus, RAN2 can further discuss when and how to perform the data forwarding for CHO, or just wait for RAN3 decision. 

Q6. When and How to trigger the source cell to perform the data forwarding for CHO? Or just wait for RAN3 decision?
	Company
	Comments

	MediaTek
	If the source cell receives ‘bye’ message, it can starts data forwarding. 

When RACH succeeds at target cell, if data forwarding is not yet started (either because ‘bye’ message is not configured or ‘bye’ message is lost), the target cell needs to send an “SN status transfer request message” to source cell to trigger data forwarding. This part requires RAN3 discussion and can be included in the LS to RAN3.

Notice that such mechanism works regardless of the reliability of ‘bye’ message delivery.

	NEC
	Wait for RAN3

	ETRI
	Same view as MediaTek except the phrase “When RACH succeeds at target cell”. The source starts data forwarding after receiving “Bye” message or HANDOVER SUCCESS message if data forwarding is not yet started. The target sends HANDOVER SUCCESS message when the UE has successfully attached to a target for CHO (i.e., when the target receives the handover complete from the UE) as RAN3 baseline agreement.

	Samsung
	We already agreed data forwarding is RAN3 issue. That’s network implementation, and we have to wait for the RAN3 discussion.

	Spreadtrum
	The source cell can trigger data forwarding. Besides, the UE may quickly trigger handover and access the target cell before the source cell performs the data forwarding. Under this condition, the target cell can request the source cell to perform data forwarding. Detailed can be determined by RAN3.

	DOCOMO
	Wait for RAN3 decision.

	Charter Communications
	We consider the messaging details of data forwarding to be under purview of RAN3. However, the trigger for doing so can be under RAN2 - if (per our response to Q2 and Q5) a CHO “bye” message is specified, then the source cell can start data forwarding accordingly. 

	CATT
	RAN2 already requested RAN3 to work on data forwarding. We believe that RAN3 has started discussion on data forwarding. RAN2 should wait for RAN3 decision. 

	ITRI
	Wait for RAN3

	OPPO
	Wait for RAN3.

	Huawei, HiSilicon
	We suggest to wait for RAN3 decision.

	Intel 
	Wait for RAN3. 

	Ericsson
	Wait for RAN3.

	SHARP
	Waif for RAN3.
RAN2 can discuss the bye message solution if it is agreed by RAN2.

	Lenovo&MotoM
	Wait for RAN3.

	Nokia
	We have taken some basic decisions in RAN2 and asked RAN3 to continue working on that aspect. Thus, we do not think we shall take further decisions as of now in RAN2.

	ZTE
	We agree we should leave this to RAN3. Actually, in our understanding RAN3 has already reached a WA that when to start data forwarding is up to implementation (RAN3#104). In addition, RAN3 has also introduced a Handover Success procedure for CHO to enable the target cell to inform the source cell that the UE has successfully accessed the target cell [R3-193147]. Given that, the network may probably start late data forwarding after the reception of the Handover Success message.

	Qualcomm
	Up to RAN3

	vivo
	Wait for RAN3.

	Sony
	Wait for RAN3

	CMCC
	Wait for RAN3.

	LG
	Agree with MediaTek

	Panasonic
	Wait for RAN3.

	Interdigital
	Given the LS that was sent by RAN2, we should leave this to RAN3 to decide.

	Apple
	Without a “bye” message it will be a network decision. We can wait for RAN3 to confirm.

	Xiaomi
	Late data forwarding is the baseline. It’s up to RAN3 decision whether early data forwarding is possible.


Summary: 26 companies provided views. 

22 companies agree to leave this issue to RAN3.
4 companies propose that data forwarding for CHO is triggered by “bye” message if “bye” message is agreed to be introduced and think RAN3 discussion is required.
Based on the inputs from companies, rapporteur suggests to go for the clear majority. 

Proposal 6: When and How to trigger the source cell to perform the data forwarding for CHO is left to RAN3 to decide. 
2.3. CHO fall back to normal HO or new CHO

In RAN2#105bis, the following agreements have been made: 

2  Conventional handover overrides any configured conditional handover command

3  The network can inform the UE to release CHO configurations (e.g. candidate cells) by RRC signaling.

=> FFS whether UE continues to receive source cell while executing CHO cmd. 

=> FFS what UE does if it receives HO cmd while executing CHO cmd. 

=> FFS what UE does if NW removes CHO cmd while executing the same CHO cmd. 

=> FFS whether UE stores CHO commands in failure cases.

=> FFS whether CHO candidates can be released via other means.

Issue 4. CHO fall back to normal HO before CHO execution

During condition handover procedure, the network cannot know when the triggering condition is satisfied at the UE side. That is, network cannot know when the conditional handover is executed. Thus, it is obviously possible for the network to send further configuration to the UE before any CHO triggering condition is satisfied. Thus, at this stage, it is possible for the UE to fall back to normal handover (other than conditional handover) procedure if the source cell indicate new handover command for normal handover to the UE.

Q7. Whether the UE can fall back to normal handover procedure before any CHO triggering condition is satisfied upon receiving normal handover command? If not, what may be the UE behavior?

	Company
	Yes/No
	Comments

	MediaTek
	Yes
	Upon reception of normal handover command (RRCConnectionReconfiguration with MobilityControlInfo), the UE should execute the indicated normal handover immediately regardless of CHO configurations. The CHO candidate cells, if configure, can be kept until normal HO completion.

	NEC
	Yes
	This was agreed already. By the way, this is not the fall back to us.

	ETRI
	Yes
	Same view as MediaTek.

	Samsung
	Yes 
	Obviously the network can command HO at any time whenever this can be reached to the UE.

	Spreadtrum
	Yes
	This is not fall back.

	DOCOMO
	Yes
	Normal handover command should be able to override CHO configuration.

	CATT
	Yes
	This is already the agreement.

	ITRI
	Yes
	We share the same vies as NEC. This should not be fall back.

	OPPO
	Yes 
	This is already agreed.

	Huawei, HiSilicon
	Yes
	We are not sure whether we should use “fall back” here because it is not a concrete wording. We think that it should be a common understanding that the UE should act on normal handover before CHO execution phase. However, it may need more time to check the following UE behaviours, e.g. whether the UE shall also remove all CHO configurations (the UE just relies on normal handover), or the UE can keep them in case of a normal handover failure (CHO can be still an option even if a normal handover is being performed).

	Intel
	Yes
	It has been agreed in LTE. It would be good to also confirm this for NR.

	Ericsson
	Yes
	Already agreed. No need to discuss this question or formulate a proposal based on that. This is not a fallback. It is simply the network triggering a handover, regardless what else the UE is doing with source (e.g. monitoring CHO conditions).

	SHARP
	Yes 
	We also think this is already agreed.

	Lenovo&MotoM
	Yes
	The configuration of normal HO should be applied immediately when receiving normal HO.

	Nokia
	Yes
	The UE shall execute legacy handover procedure when it has received and decoded corresponding RRC message, regardless of any pending CHO configurations.

	ZTE
	Yes
	It was agreed that conventional handover overrides any configured conditional handover command. Given the agreement, it’s straightforward that when receiving a normal handover command before any CHO triggering condition is satisfied, the UE performs the normal handover procedure immediately.

	Qualcomm
	Yes
	UE always follows NW commands. Agree with others that this is not fall- back but regular mobility procedure.

	vivo
	Yes
	The network can provide normal HO command at any time. Thus, the UE can fall back to normal handover procedure before any CHO triggering condition is satisfied upon receiving this command. 

	Sony
	Yes
	

	CMCC
	Yes
	It was agreed that “Conventional handover overrides any configured conditional handover command”. And we don’t think “fall back” is a suitable description here.

	LG
	Yes
	

	Panasonic
	Yes
	This has been agreed.

	Interdigital
	Yes
	We share the view of Ericsson and ZTE that we already agreed that conventional HO overrides any configured CHO command. 

	Apple
	Yes
	Legacy behaviour is not overridden by CHO

	Xiaomi
	Yes
	


Summary: 26 companies provided views. 

All companies agree that the conventional handover can override any configured conditional handover command before any CHO triggering condition is satisfied upon receiving conventional handover command. 

Hence, rapporteur suggests:
Proposal 7: The conventional handover can override any configured conditional handover command before any CHO triggering condition is satisfied upon receiving conventional handover command.  
Issue 5. CHO fall back to normal HO or new CHO during CHO execution

But during conditional handover execution stage, whether the UE can receive the configuration from the source cell should be discussed first. For example, it may be related to UE capability. 

Q8. Whether the UE can continue to receive and perform RRC configuration from source cell, while executing CHO command?

	Company
	Yes/No
	Comments

	MediaTek
	No
	We believe that “executing CHO command” starts from UE performing synchronization towards the selected target cell. Then UE cannot receive configurations from source cell anymore.

	NEC
	No
	Firstly, RAN2 may need to confirm what “executing CHO command” mean. If this also includes a step just for preparing (or initiating) synchronization to the target, then the UE (as per its capability) may be able to receive the source RRC signalling. Otherwise (i.e. meaning the UE initiates the synchronization), the UE cannot receive the source RRC. As also discussed in Q1, it is very difficult to specify the UE process timing within a very short time. Therefore, we consider this can be simply excluded from the UE behaviour.

	ETRI
	Sometimes Yes
	Only when MBB with simultaneous reception is configured and before SRB re-establish. 

	Samsung 
	No 
	CHO is a kind of HO where disconnection to the source cell is baseline when executing HO. Allowing reconfiguration during HO execution just makes the complexity without any benefit. We don’t like to mix the issue related to other HO enhancement with CHO.

	Spreadtrum
	No
	Once the UE executes CHO command, it will not continue to receive source cell signalling.

We want to clarify whether this scenario would happen: since RRC signalling processing latency is 10ms, when the UE triggers conditional handover, the UE finds that one received RRC signalling is legacy handover command. The legacy handover command is received before handover trigger condition is satisfied.

If this scenario happens, how to deal with this?

	DOCOMO
	
	We think it is better to clarify what does “executing CHO command” mean. If it means UE starts synchronization with target, then the UE cannot continue to receive RRC message from source. From network perspective, since network does not know when UE start executing CHO command, if network sends normal HO command to UE, the UE should still be able to receive it and conduct normal handover until the UE detaches from source. 

	CATT
	May be
	We think that the break point from source cell should be clearly defined from the UE side. Without such definition, it is difficult to provide comment on this question. 

	ITRI
	No
	We share the same view as NEC. 

	OPPO
	No
	As in legacy, UE stops monitoring the source cell when UE initiates HO execution. Once CHO execution starts, UE cannot receive RRC message from source cell.

	Huawei, HiSilicon
	FFS
	From the question as well as the related description, it seems to take all RRC messages as a whole picture for considerations. In our opinion, there may be different purposes for the source cell to send the configuration message, e.g. legacy HO, new CHO command (CHO configurations related/unrelated to the cell which the UE are accessing), and others. So we wonder whether we should differentiate among these messages.

	Intel
	
	It can happen only when simultaneous connectivity and CHO can work simultaneously. Otherwise the UE cannot receive data from source upon performing synchronization to target. We may discuss whether simultaneous connectivity and CHO can work simultaneously first. 

	Ericsson
	No
	Simplest solution is that once the UE has fulfilled a condition and has to execute CHO (i.e. to apply the target’s prepared RRCReconfiguration with reconfigurationWithSync) the UE should behave as in an ordinary handover. Any other flavour would be something like a CHO with a MBB like scheme and should be discussed later on.

	SHARP
	May be 
	In case of CHO is combined with eMBB, this may be happen based on the RRC handling in eMBB solution.

	Lenovo&MotoM
	No
	When UE executes the CHO, UE stops monitoring the source cell. If UE is allowed to monitor the source cell when executing CHO, it makes procedure complicated.

	Nokia
	No
	It is rather clear that the legacy UE will not be able to receive it, if it had already started executing the HO (i.e. the condition has triggered, and the UE accesses the candidate target cell). However, the UEs supporting any solution standardized in the second part of this WI (i.e. aimed at reducing the interruption time) may be capable of receiving it. However, in any case this shall not stop/impact the execution of CHO/HO. 

	ZTE
	No
	Upon initiating the CHO execution, the UE should re-establish SRBs according to the target configuration and stop receiving RRC signaling from the source cell.

	Qualcomm
	No 
	Once the UE starts tuning to the target cell, it will not have to monitor the source cell. The execution of CHO command should be regarded just like HO command in the sense that the UE breaks with the source cell after it starts executing the CHO command. 



	vivo
	
	We agree with Intel. We should discuss whether simultaneous connectivity and CHO can work together. If Yes, then, the UE can continue to receive and perform RRC configuration from source cell, while executing CHO command.

	Sony
	
	We share the view from rapporteur that it may depend on UE capability and whether dual stack has been configured. If network has configured dual stack for 0 msec interruption then in our opinion network should refrain from sending new HO command when dual stack and CHO is already configured. However such combination should be agreed explicitly by RAN2.

	CMCC
	No
	We think “executing CHO command”means CHO condition is satisfied and UE starts to perform synchronization to the target cell, UE could not receive RRC configurations from the source cell as in legacy HO.

	LG
	No
	If UE has capability to support simultaneous transmission between source cell and target cell, it is possible. However, since the issue is currently under discussion, once CHO execution condition is met, UE shouldn’t be required to monitor its source cell.

	Panasonic
	No
	While stepping into the phase of CHO execution, same as the legacy HO execution, UE will stop monitoring the source cell.

	Interdigital
	No
	The simplest approach would be for the UE to stop receiving RRC signalling from the source cell as soon as the conditional handover is initiated.  This avoids having to define complex UE behaviour which handles a corner case. 

	Apple
	No
	It is not a CHO specific capability.

	Xiaomi
	Yes, up to UE capability and NW configuration
	We understand the question is whether UE could implement CHO and eMBB at the same time. Technically, it’s possible up to UE capability and NW configuration.


Summary: 25 companies provided views. 

17 companies agree that the UE can’t continue to receive and perform RRC configuration from source cell, while executing CHO command. 3 companies of them want to clarify what “executing CHO command” means. 2 companies of them think if “executing CHO command” includes one step for preparing synchronization to the target, the UE may be able to receive the source RRC. 1 company of them thinks if the UE starts synchronization with target cell, then the UE cannot continue to receive source RRC. 2 companies of them think CHO with MBB like scheme can be discussed later on aiming at reducing the interruption time. 
7 companies think the issue depends on whether simultaneous connectivity and CHO can work simultaneously. 5 companies of them think it depends on the UE capability to support simultaneous transmission between source and target. 
1 company  suggests to clearly define the break point from source cell from the UE side firstly.
1 company wonders whether we should differentiate among the configuration message, e.g. legacy HO, new CHO command and others.
Based on the inputs from companies, rapporteur suggests to go for the majority first. CHO with MBB like scheme can be considered in the future.
Proposal 8: The UE can’t continue to receive and perform RRC configuration from source cell while executing CHO command (which means from the time when the UE starts synchronization with target cell), if simultaneous connectivity and CHO can’t work simultaneously. 

Proposal 9: It is FFS whether simultaneous connectivity and CHO can work simultaneously. 

If the answer for the Q8 is “Yes”, RAN2 should discuss how to transit to the new handover procedure or continue the current CHO procedure based on the configuration or command from the source cell. There are several cases:

Case 1: The source cell indicates the normal handover command (e.g. HO command other than the CHO).

In this case, whether the UE can follow the indication from the source cell, i.e. whether the UE can fall back to the normal handover, or continue the current CHO execution procedure, should be discussed. 

Q9. If the answer for the Q8 is “Yes”, whether the UE should fall back to normal handover procedure upon receiving the normal handover command when CHO command execution? If not, what may be the UE behavior?

	Company
	Yes/No
	Comments

	MediaTek
	
	(UE cannot receive configurations during CHO execution)

	NEC
	
	Basically we think this question should not be happened. However, if “CHO command execution” include a preparation step for synchronization (as commented to Q8), the UE may receive the source RRC. Even such case, it is very difficult to specify the UE behaviour within a very short time, so it should be up to UE implementation (e.g. can do either fall back or continue the CHO).

	ETRI
	No
	The UE can continue the current CHO execution procedure. Except in the case in Q8, the UE cannot receive the conventional HO command while perfoming CHO execution. Therefore, this option is consistent and simple.
In addition, a “Bye” message can be used to prevent the race condition in handover execution from occurring.

	Spreadtrum
	
	UE will not receive source cell signalling during CHO execution.

	DOCOMO
	
	If UE already starts synchronization with target, then UE cannot fall back to normal handover. 

	CATT
	Yes
	If the UE receives a RRC signalling from the source cell (the network), the UE should obey the command. The question here when would the UE stop receiving RRC signalling from the source cell. 

	ITRI
	
	We think the UE will not receive the signalling from source cell when CHO is under execution.

	OPPO
	
	Once CHO execution starts, UE will not receive RRC message from source cell.

	Huawei, HiSilicon
	Yes
	It is related to Q8. For Q8, we do not put Yes, and instead we put some comments. Generally, we think the normal handover has higher priority so that the UE should act on it first.

	Intel
	
	If the UE can still receive the message from source upon CHO execution, it would be good to let the UE continue the existing CHO procedure which is faster than fallback to normal HO.

	SHARP
	Yes 
	If yes for question 8, then UE should apply the latest received RRC signalling from network.

	Nokia
	
	We share the view expressed by DOCOMO.

	vivo
	Yes
	If the UE can receive the normal handover command from the source cell, the UE should fall back to normal handover procedure as it should have the higher priority. 

	Xiaomi
	No
	If UE fall back to normal handover to other cell, additional delay is introduced.


Summary: 14 companies provided views. 

4 companies think UE cannot receive configurations during CHO execution.
4 companies think the UE should fall back to the normal HO command if the UE receives a RRC signalling from the source cell. 
5 companies think UE would be good to let the UE continue the existing CHO procedure if it can still receive the message from source upon CHO execution.
1 company thinks it should be up to UE implementation (e.g. can do either fall back or continue the CHO).
For the opinions of companies are quite divers, rapporteur suggests to discuss this issue if it is agreed that the UE can continue to receive and perform RRC configuration from source cell, while executing CHO command. 
Proposal 10: It is FFS whether the UE should perform normal handover procedure or continue the executing CHO if the UE can receive the normal handover command during CHO command execution. 

Case 2: The source cell indicates the reconfiguration of the executing conditional handover, or new handover command, or new trigger condition, or modification of triggering condition for the executing conditional handover. 

In this case, the UE can:

Option 1: Continue the conditional handover execution.
Option 2: Restart to the new conditional handover procedure with new configuration.

Option 3: Up to UE implementation. 

Option 4: Others. Please specify. 

If the UE continues the executing conditional handover procedure, what configuration should be used (e.g. old or new one), also needs discussion.
Q10. If the answer for the Q8 is “Yes”, what is the UE behavior upon receiving reconfiguration of the executing conditional handover, or new handover command, or new trigger condition, or modification of triggering condition for the executing CHO, while executing the same CHO command? 

	Company
	Options
	Comments

	MediaTek
	
	(UE cannot receive configurations during CHO execution)

	NEC
	
	Same comment as Q9.

	ETRI
	Option 1
	The UE can continue the current CHO execution procedure with old configuration. As Q9, this option is consistent and simple. 
In addition, a “Bye” message can be used to prevent the race condition in handover execution from occurring.

	Spreadtrum
	
	UE will not receive source cell signalling during CHO execution.

	DOCOMO
	
	We think once UE detach from source and start synchronization with target cell, UE cannot receive new conditional handover command.

	CATT
	
	If the UE receives a RRC signalling from the source cell (the network) at any time, the UE should obey the command. The question here when would the UE stop receiving RRC signalling from the source cell.

	ITRI
	
	We think the UE will not receive the signalling from source cell when CHO is under execution.

	OPPO
	
	Once CHO execution starts, UE will not receive RRC message from source cell.

	Huawei, HiSilicon
	FFS
	On one hand, if the final answer to Q8 is Yes, we think option 2 is a reasonable option. On the other hand, considering that there are quite a lot of questions just in this email, we think that the CHO design+UE behaviours should be simplified as much as possible, so we may need to correlate some questions together to see how much complexities will be needed for a “combined” solution.

	Intel
	
	It would be good to discuss whether we need to consider CHO+simultaneous connectivity or not. If yes, for this case, it would be good to let the UE continue. 

	SHARP
	Yes 
	If yes for question 8, then UE should apply the latest received RRC signalling from network.

	Lenovo&MotoM
	
	We need to discuss the use case first before answering Q10. Whether is new dedicated RACH resource for the same candidate cell configured in the reconfiguration message? If yes, UE should stop the ongoing CHO because UE is using the out-of-date dedicated RACH resource.

	Nokia
	
	The same view as expressed by DOCOMO.

	vivo
	Option 2
	We think if the UE can receive the configuration from the source cell, it should follow the command.

	Xiaomi
	Option 1
	Similar view as Q9


Summary: 15 companies provided views. 

6 companies think the UE cannot receive configurations during CHO execution.
5 companies think the UE should obey the latest command if the UE receives a RRC signalling from the source cell.

3 companies think the UE can continue the current CHO execution procedure with old configuration.
1 company thinks it should be up to UE implementation (e.g. can do either fall back or continue the CHO).
For the opinions of companies are divers, rapporteur suggests to discuss this issue if it is agreed that the UE can continue to receive and perform RRC configuration from source cell, while executing CHO command. 
Proposal 11: It is FFS what is the UE behavior upon receiving reconfiguration of the executing conditional handover, or new handover command, or new trigger condition, or modification of triggering condition for the executing CHO, while executing the same CHO command. 
Case 3: The source cell indicates to remove the CHO command while executing the same CHO command, or the modification of the triggering condition of the executing CHO command, which is not satisfied any more. 

In this case, the UE can:

Option 1: Continue the conditional handover execution.
Option 2: Stop the conditional handover executing.

Option 3: Up to UE implementation. 

Option 4: Others. Please specific. 

Q11. If the answer for the Q8 is “Yes”, what is the UE behavior if the source cell indicates to remove the CHO command while executing the same CHO command, or the modification of the triggering condition of the executing CHO command, which is not satisfied any more? 

	Company
	Options
	Comments

	MediaTek
	
	(UE cannot receive configurations during CHO execution)

	NEC
	
	Same comment as Q9.

	ETRI
	Option 1
	The UE can continue the current CHO execution procedure. As Q9, this option is consistent and simple. 
In addition, a “Bye” message can be used to prevent the race condition in handover execution from occurring.

	Spreadtum
	
	UE will not receive source cell signalling during CHO execution.

	DOCOMO
	
	We think once UE detach from source and start synchronization with target cell, UE cannot receive new conditional handover command.

	CATT
	
	If the UE receives a RRC signalling from the source cell (the network) at any time, the UE should obey the command.  The question here when would the UE stop receiving RRC signalling from the source cell. 

	ITRI
	
	We think the UE will not receive the signalling from source cell when CHO is under execution.

	OPPO
	
	Once CHO execution starts, UE will not receive RRC message from source cell.

	Intel
	
	If it can happen, we can let the UE continue. 

	SHARP
	Yes 
	If yes for question 8, then UE should apply the latest received RRC signalling from network.

	Lenovo&MotoM
	
	Before answering Q11, we need to discuss the potential use case that the source cell removes the CHO command. Is the target cell overloaded? If yes, the CHO will be rejected.

	Nokia
	
	If the UE already executes the CHO command and synchronizes with the target, the UE will not receive the updated CHO command.

	vivo
	Option 2
	Same logic as Q10.

	Xiaomi
	Option 1
	Similar view as Q9


Summary: 14 companies provided views. 

6 companies think UE cannot receive configurations during CHO execution.

3 companies think the UE should obey the latest command if the UE receives a RRC signalling from the source cell.

3 companies think the UE can continue the current CHO execution procedure with old configuration. 
1 company thinks it should be up to UE implementation (e.g. can do either fall back or continue the CHO).
1 company suggests to discuss the potential use case that the source cell removes the CHO command firstly.
For the opinions of companies are divers, rapporteur suggests to discuss this issue if it is agreed that the UE can continue to receive and perform RRC configuration from source cell, while executing CHO command. 
Proposal 12: It is FFS what is the UE behavior if the source cell indicates to remove the CHO command while executing the same CHO command, or the modification of the triggering condition of the executing CHO command, which is not satisfied any more. 
Case 4: The source cell indicates reconfiguration of other CHO command which is not being executed. 

In this case, a reasonable behavior for the UE may be continue the CHO execution, and update the configuration of other CHO command which is not being executed. 

Q12. If the answer for the Q8 is “Yes”, what is the UE behavior if the source cell indicates the reconfiguration of other CHO command which is not being executed?

	Company
	Comments

	MediaTek
	 (UE cannot receive configurations during CHO execution)

	NEC
	same comment as Q9.

	ETRI
	The UE can continue the CHO execution, and update the configuration of other CHO command.

	Spreadtum
	UE will not receive source cell signalling during CHO execution.

	DOCOMO
	We think once UE detach from source and start synchronization with target cell, UE cannot receive new conditional handover command.

	CATT
	If the UE receives a RRC signalling from the source cell (the network) at any time, the UE should obey the command.  The question here when would the UE stop receiving RRC signalling from the source cell.

	ITRI
	We think the UE will not receive the signalling from source cell when CHO is under execution.

	OPPO
	Once CHO execution starts, UE will not receive RRC message from source cell.

	Huawei, HiSilicon
	We do not have strong opinion for the moment.

	Intel
	If it can happen, the UE can continue.

	SHARP
	If yes for question 8, then UE should apply the latest received RRC signalling from network.

	Nokia
	The same comment as we have provided to several preceding questions.  

	vivo
	We think the UE should continue the CHO which is being executed, and update the other CHO command. 

	Xiaomi
	Continue CHO execution and update other CHO configurations.


Summary: 14 companies provided views. 

6 companies think UE cannot receive configurations during CHO execution.
2 companies think the UE should obey the latest command if the UE receives a RRC signalling from the source cell. 
1 companies think the UE can continue the current CHO execution procedure with old configuration.
3 companies think the UE should continue the CHO which is being executed, and update the other CHO command. 
1 company thinks it should be up to UE implementation. (e.g. can do either fall back or continue the CHO).
1 company do not have strong opinion for the moment.
For the opinions of companies are divers, rapporteur suggests to discuss this issue if it is agreed that the UE can continue to receive and perform RRC configuration from source cell, while executing CHO command. 
Proposal 13: It is FFS what is the UE behaviour if the source cell indicates the reconfiguration of other CHO command which is not being executed? 
Issue 6. Multiple CHO procedure

During CHO execution, whether the UE can continue to evaluate the triggering condition of other candidate cell(s) should be also discussed. If yes, it is possible that the triggering condition of another candidate cell(s) is satisfied. In this case, the UE can:
Option 1: Continue the executing conditional handover.
Option 2: Stop the executing conditional handover, and start the new conditional handover execution. 
Option 3: Up to UE implementation.

Option 4: Others. Please specify.

Q13. Whether the UE can continue to evaluate the triggering condition of other candidate cell(s) during CHO execution? If yes, what is the UE behavior if the triggering condition of another candidate cell(s) is satisfied?
	Company
	Yes/No
	Comments

	MediaTek
	No
	During CHO execution, the UE establish connection with the selected target cell. It may not be able to measure other cells and evaluate CHO 

	NEC
	No
	Considering the UE complexity, we do not see strong need for this parallel processing.

	ETRI
	No
	Same view as NEC.

	Samsung 
	No
	HO execution is considered as an atomic operation. Already UE decided to execute to an appropriate target cell. We don’t think allowing another CHO execution during one CHO execution make any benefit.

	Spreadtrum
	No
	During CHO execution, UE stops condition evaluation for other candidate cells. But UE would store these candidate cell configurations until the UE completes the handover.

	DOCOMO
	No
	

	CATT
	No
	We don’t see a need or reason for the UE to continue evaluating other candidate cells while executing the CHO with the selected cell.

	ITRI
	No
	We share the same view as NEC.

	OPPO
	No 
	Agree with MediaTek and NEC.

	Huawei, HiSilicon
	No
	We wonder whether there are some benefits for UE to still continue such evaluations.

	Intel
	No
	Based on the working assumption, the UE should stop condition evaluation since it is useless. 

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

	Ericsson
	Not sure, the formulation is not clear.
	The UE executes only one CHO, and, only if there is a failure the UE is required to do something else. UE can measure whatever it wants to, but perhaps we should not agree on any requirements now.

	SHARP
	No
	

	Lenovo&MotoM
	No
	It is unnecessary to specify this point. Even if the evaluation is helpful, it can be left to UE implementation.

	Nokia
	Yes/Option 1
	It may be useful if the UE continues evaluating the triggering conditions for other cells, especially when CHO execution to currently chosen candidate cell fails. However, the UE shall not stop the ongoing CHO execution, thus Option 1 shall be regarded as a default behaviour. 

	ZTE
	No
	In the normal handover procedure, the UE should apply the measurement configuration from the target cell upon receiving the HO command. The similar principle should be applied in CHO, i.e. the UE should apply the measurement configuration provided by the CHO candidate cell upon initiating CHO executing. Therefore, the UE should perform measurement according to the measurement configuration configured by the CHO candidate cell (i.e. included in the CHO configuration). 

Besides, if accessing a CHO candidate cell fails, according to the WA at RAN2#106, 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. Here, we select a CHO candidate cell based on S criteria. So there’s no need to keep evaluating the triggering condition even for the following handover failure handling.

	Qualcomm
	No
	It can be left to UE implementation to do this but nothing should be specified to mandate this.

	vivo
	No
	It is not necessary for the UE to continue to evaluate the triggering condition of other candidate cell(s) during CHO execution. If CHO fails, the UE may evaluate the triggering condition of other candidate cells.

	Sony
	No
	We think even with the dual stack, UL is always to either source or target cell and never to both. So UE has no resource to send MR to source cell while performing RA procedure on the target cell.

	CMCC
	No
	Share the same view with Nokia.

	LG
	No
	If UE has capability to support simultaneous transmission between source cell and target cell, it is possible and discuss later. However, RAN2 have made agreement that T310 should stop when any CHO execution condition is met, it means UE doesn’t perform RLM and RRM isn’t also required naturally.

	Panasonic
	No
	It is up to UE implementation. 

	Interdigital
	No
	The UE should perform CHO without interruption until the CHO is successful or the CHO fails.  If the CHO fails, based on the current WA, the UE performs reselection and if the selected cell is a CHO candidate, the UE performs CHO to the cell, otherwise re-establishment is performed.  In either case, monitoring of trigger conditions during CHO execution is not needed.

	Apple
	No
	It is up to  UE implementation. 

	Xiaomi
	Up to UE implementation
	We have agreed UE could try other CHO target in case of HOF. Therefore, we see the benefit of continuous measurement from the aspect of reducing measurement delay in case of HOF.


Summary: 25 companies provided views. 

24 companies agree it is not necessary or not required for the UE to continue evaluating the triggering condition of other candidate cell(s) during CHO execution. 8 companies of them think there is no need for this. 6 of them think it should be up to UE implementation.  4 companies of them think the UE should stop the condition evaluation during CHO execution. 3 companies of them think it does not make any sense to allow another CHO execution during one CHO execution. 
2 company think it may be useful if the UE continues evaluating the triggering conditions for other cells during CHO execution, but the UE shall not stop the ongoing CHO execution. 
Based on the inputs from companies, rapporteur understands that all companies agree that the UE shall not stop the ongoing CHO execution. Thus, rapporteur suggests to go for the clear majority. 

Proposal 14: UE is not required to continue evaluating the triggering condition of other candidate cell(s) during CHO execution.
2.4. CHO failure and corresponding handling

Issue 7. RLF handling during CHO
In a legacy handover, timer T310 and T312 are stopped and T304 is started when UE receives the HO command from source node. This indicates that there will be no RLM monitoring in the source cell as UE disconnects the source. However, in CHO, source cell is not aware when UE would execute a CHO command after delivering the CHO command to UE successfully. The source cell can still send DL data to UE until it explicitly becomes aware that UE has executed the CHO command or disconnected from the source cell. 

In RAN2#106, it was agreed that the UE shall not stop T310 and shall not start T304 when it receives configuration of a CHO candidate. The timer T310 is stopped and timer T304-like is started when the UE begins execution of a CHO command for a target cell. (Stage 3 detail whether we reuse T304 or define a new timer)

Thus, there may be RLF declaration before the UE begins execution of a CHO command for a target cell (i.e. before any CHO triggering condition is satisfied). In RAN2#106, the UE behaviors have been discussed. A working assumption is made as “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”. 

The question is whether the working assumption can be agreed. If not, what alternative mechanisms may be considered? For example, performing re-establishment or attempting CHO execution directly. 

Q14. Whether to confirm the working assumption “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”? If not, what alternative mechanisms may be considered?
	Company
	Yes/No
	Comments

	MediaTek
	Yes
	

	NEC
	Yes (probably)
	We thought the working assumption (WA) would be workable in the last meeting, while we see one ambiguity on the UE processing. 

It is currently specified that upon RLF detection, the UE initiates the re-establishment procedure (if this is the case) and within this procedure, the cell selection process is done after some processing, e.g. stop T304, reset MAC, release spCellConfig. It is not clear if the WA introduce an additional step under cell selection process in the re-establishment procedure or right after the RLF detection (i.e. before going to re-establishment procedure). In the former option, it is not clear if e.g. stopping T304 is appropriate. In the latter option, the cell selection step comes twice, if the selected cell is not the CHO target cell. Maybe good to clarify.

	ETRI
	Yes
	In addition, the UE can prioritize CHO candidate cells in cell selection to decrease the data interruption.

	Samsung 
	No 
	Assuming this WA, during RLF and its handling (i.e., CHO execution), network can release the reserved resource on the candidate cell and the configuration in that cell given to the UE might not be valid anymore but UE doesn’t know that. This network initiated release is one of RAN3’s scenario. Because the timer based deconfiguration is not introduced, UE doesn’t know still the given configuration to that candidate cell is valid or not. If not valid and UE executes CHO, then it seems a kind of initial access to the target cell. Then UE might be not admitted to that cell, and going IDLE. This is more slow case than just doing RRE. For avoiding this case, basic procedure i.e., RRE need to be performed.

	Spreadtrum
	Yes
	It can reduce interruption and data loss.

	DOCOMO
	Yes
	

	CATT
	Yes as baseline
	We agree with the second part of the working assumption that the CHO execution should be performed if there is a good candidate cell. However we think the candidate cells should be prioritised in cell selection.  Cell selection takes time, if the candidate cells are prioritised for cell (re)selection, the RLF recovery can be speeded up. In addition, the UE should not release the configuration while performing cell selection as the CHO may be performed depending on the selected cell.

	ITRI
	Yes
	

	OPPO
	Yes 
	

	Huawei, HiSilicon
	Yes
	

	Intel 
	Yes
	For the scenario mentioned by Samsung, we suppose it should be the rare case, and could be handled by proper network implementation. 

	Ericsson
	Yes
	The working assumption works. It should only be reverted if companies find major issue on it. Upon RLF the network is not necessarily aware of that, at least not until a re-establishment is triggered.

	SHARP
	Yes 
	We share NEC’s comments that there is one ambiguity that need to clarify first.

	Lenovo&MotoM
	Yes
	

	Nokia
	NO
	If UE declares RLF, it will start re-establishment procedure, which will also wipe out part of UE configuration (namely, all SCell configurations and spCellConfig as per TS 38.331 subclause 5.3.7.2). Hence, the UE should not declare RLF at all when there are other CHO candidate cells available and the intention is to make use of these. The UE shall attempt the CHO execution before RLF is declared, and only if the CHO fails it would declare RLF. Thus, we believe the working assumption should not be confirmed, as it causes large specification and UE implementation impact (different handling of different RLFs, sometimes the UE will discard all the configurations, sometimes it will not). 

	ZTE
	Yes
	We agree with the working assumption.

	Qualcomm
	No
	The cell selection should be kept to UE implementation as it has always been. If the UE chooses a cell which happens to be CHO target cell and does have the valid UE context, the gain compared to re-establishment is just transmission of two messages. Note that recovery is not a latency sensitive procedure and the failure and cell selection will already take considerable time. If the UE selects a candidate CHO cell which deleted the UE context, the latency will be worse than regular re-establishment. The specification change is also not insignificant. RAN2 should evaluate pain/gain carefully. 

	vivo
	Yes
	At RLF, legacy procedure should be used as the baseline. If the selected cell is the CHO candidate cell, CHO execution should be performed. Otherwise, legacy procedure of re-establishment should be performed.  

	Sony
	No
	It is simpler if UE performs re-establishment in all cases. Firstly, RLF during CHO execution is rare but it can happen. Secondly, if we go with the working assumption then it will introduce a new behaviour with limited benefits, after the UE performs cell selection. UE shall remember if RLF was triggered during CHO and if the selected cell was a CHO target cell. If not then, perform legacy RLF and re-establishment procedure. The success of CHO execution procedure also dependent on how long will the target cell keep the UE context. If UE context does not exist then re-establishment is anyway performed.

For re-establishment case, If target cell has the UE context then it can recover quickly anyway.

	CMCC
	No
	We think the candidate cells should be evaluated first whether satisfying the cell selection criterion, if not, re-establishment is performed. This way helps to speed up the recovry procedure and improve success probability. Besides, UE should not release the CHO configuration while performing cell selection.

	LG
	
	The working assumption may be beneficial but it seems like requiring more time to consider.

	Panasonic
	Yes
	We think the working assumption can help reduce the interruption time due to RLF.

	Interdigital
	Yes
	As long as the validity of the CHO candidate to which the UE has reselected to following RLF has not expired, performing CHO instead of re-establishment can reduce interruption time and reduce the probability to perform a full re-establishment procedure.  It also reduces the burden on the NW in setting precise CHO triggers.

	Apple
	Yes
	We think the UE configured with CHO should declare RLF and perform reestablishment only if there is no CHO cell available.

	Xiaomi
	Yes
	


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. 
For the concern a), rapporteur thinks the target CHO cell is a prepared cell, so it is very likely the cell has valid UE context. 1 company also indicates that it is rare case. For the concern b), rapporteur thinks the WA is applied to the case that the CHO triggering condition is not fulfilled when RLF in serving cell is declared. For the concern c) and d), rapporteur think we can discuss together with the above further clarification on the WA. 
Based on the inputs from companies, majority concern focuses on how to apply this WA since the re-establishment initialization procedure includes part of configuration discarding/ timer stopping, and cell selection. Thus, rapporteur suggests the following proposal: 

Proposal 15: Before confirming the WA, RAN2 to clarify whether the WA is an additional step right after the RLF declare, i.e. before re-establishment initialization.
· Option 1): the WA is an additional step in the initialization procedure of re-establishment. At RLF, the UE performs cell selection and if the selected cell is a CHO candidate then the UE should restores the configuration of source cell and attempts CHO execution, otherwise re-establishment is performed. 
· Option 2): the WA is an additional step right after the RLF declare. 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. 
Issue 8. HOF handling during CHO

Before confirming the next working assumption, we first discuss how to determine the HOF and the related timer design. 

In legacy LTE and NR, handover procedure is controlled by T304. It starts at the beginning of handover, i.e. reception of handover command. If the UE doesn’t successfully access the target cell after this timer expiries, handover failure will be triggered. After that, the UE will initiate the connection re-establishment on the source cell.

In conditional handover procedure, similar timer with corresponding mechanism can be introduced to determine the handover failure. But the beginning of handover is quite different from the legacy handover procedure, which may start when the corresponding triggering condition has been satisfied at the UE side. Thus, T304 should start when the corresponding trigger condition has been satisfied. For CHO, it was agreed in RAN2#106 that UE shall not stop T310 and shall not start T304 when it receives configuration of a CHO candidate. Time T304 should be started when the UE begins execution of a conditional handover for a target cell. 

Q15. Whether need to introduce T304 time for CHO? If yes, what is the behaviors for this timer?

	Company
	Yes/No
	Comments

	MediaTek
	Yes
	As agreed in previous meeting.

	NEC
	Yes
	Only the start timing is different from legacy T304. Once it is started, the UE behaviour can be same as legacy HO, i.e. upon T304-like timer expiry, the UE declares the HOF. the next step may be different as discussed in Q14 about the previous WA.

	ETRI
	Yes
	T304 starts when the UE begins CHO execution, stops when HO completes, 
and if expired, declares the HOF, in option 1 in Q16; or
and if expired, the UE can try to access to other CHO candidate cell which the condition is met, and T304 starts again, if there is no other candidate cell which the condition is met, then declares the HOF, in option 2 in Q16.

	Samsung 
	Unclear question
	We are not sure we already made an agreement to use T304 to check the CHO failure as in rapporteur’s above statement. We basically think that there should be a timer to check the CHO failure, and its starting condition is one of condition for CHO execution is satisfied, and CHO is executed. The only remaining issue is to reuse T304 for this purpose or to introduce a new named timer.
Q15 should be modified to ask whether the UE is provided with T304-like timer in CHO configuration and the associated UE behavior during CHO execution for this T304-like timer.

	Spreadtrum
	Yes
	Similar behaviour as the current T304. Once the timer expires, the UE triggers re-establishment.

	DOCOMO
	Yes
	Start timing of T304 may start when the UE begins execution of a conditional handover for a target cell or when CHO condition is satisfied.

	CATT
	Yes
	We think there should be a T304 timer to trigger HO failure. 
2.
The timer T310 is stopped and timer T304-like is started when the UE begins execution of a conditional handover for a target cell. (Stage 3 detail whether we reuse T304 or define a new timer)

Is the question on whether to reuse T304 or introduce a new timer? We don’t have a strong view on whether to reuse or have a new timer. However, if T304 is reused, we need to consider the behaviour if normal HO command overrides the CHO execution.  

	ITRI
	Yes
	T304 starts when UE executes CHO.

T304 stops when CHO completes.

Once T304 expires, HOF will be declared and the UE behaviour will follow the working assumption from RAN2 #106.

	OPPO
	Yes 
	T304 is started when UE begins execution of a conditional handover for a target cell and HOF is declared upon T304 expires.

	Huawei, HiSilicon
	Yes
	We slightly prefer to have a new timer for CHO, but it should be similar as T304.

	Intel
	
	Same view as Samsung. 

	Ericsson
	Yes
	This is needed, but it is not necessarily a completely new timer. The CHO command is simply an RRCReconfiguration with a reconfigurationWithSync that is applied when the CHO is executed. Hence, a T304 instance exists in the stored message that is applied.

	SHARP
	Yes 
	Similar behaviour as current T304 except the start timing.

	Lenovo&MotoM
	Yes
	T304 for CHO starts when UE initiates CHO. T304 for CHO stops upon successful completion of random access. If T304 for CHO expires, UE initiates the connection re-establishment procedure.

	Nokia
	Yes
	We also wonder (like few predecessors) what is the actual intention of this question: to check if T304 is needed for CHO and what is its behaviour? Or to ask if we need to introduce a new timer (‘T304-like’)?

We believe T304 shall be started when CHO execution happens, stopped when CHO execution is successful, while HoF and reestablishment is triggered when T304 expires.

	ZTE
	Depends on the purpose of the timers T304 and T304-like mentioned in Q15 and Q16

	First we want to clarify the purpose of this timer T304. Looking at Q15~Q17 together, if we understand correctly, it seems that the "T304-like" timer is for the purpose of controlling the access to a single CHO candidate cell while timer "T304" is for the purpose of controlling the whole time period to perform a handover over procedure, for example as illustrated in Fig.15-1.

Fig.15-1
In other words, timer T304 is defined as a period the UE can perform CHO execution. During this period, multiple CHO candidate cells can be attempted.

If that is the correct purpose, we prefer not to introduce such a timer (whatever the name is). For example, in the scenario illustrated in Fig.15-1, the UE can’t find any qualified CHO candidate cells after T2. However the UE can initiate the cell selection only after T304 expires (at T3). This would definitely delay the initiation of the RRC re-establishment.
Besides, the double timers (T304-like and T304) would make things complicated. For example, as illustrated in Fig.15-2, if timer T304 expires when the UE is accessing to a CHO candidate (e.g. at T3 in Fig.15-2), what is the expected UE behavior? Initiate RRC Re-establishment or wait for the outcome of the current CHO attempt?

Fig.15-2
Given the above, we prefer not to introduce a timer during which the UE can try attempts on multiple CHO candidate cells, whatever the name is.
In addition to that, it was agreed at RAN2#106:

The timer T310 is stopped and timer T304-like is started when the UE begins execution of a conditional handover for a target cell (Stage 3 detail whether we reuse T304 or define a new timer)

The legacy timer T304 is introduced to define the maximum time the UE can try accessing the target cell. We see no difference between the conventional  HO and conditional HO on this aspect. So given that, T304 can be reused for conditional HO, i.e. T304 can be reused for the monitoring of an access to a CHO candidate cell.
In summary:
1) We prefer not to introduce a timer during which the UE can try attempts on multiple CHO candidate cells, whatever the name is;

2) No need to introduce a T304-like timer. Instead, T304 can be reused for the monitoring of an access to a CHO candidate cell;

3) The CHOF handling picture (illustrated in Fig.15-3) in our understanding is like follows:

· At failure to access a CHO candidate cell (T304 expire), the UE initiates RRC connection re-establishment. 
· UE performs cell selection and if the selected cell is a CHO candidate then the UE attempts CHO execution and start T304.
· If T304 expires, the UE goes to RRC_IDLE.
Fig.15-3

	Qualcom
	Yes to “T304-like” new timer
	A “T304-like” timer was already agreed. It is cleaner to define a new timer, instead of overloading the legacy T304, which starts at CHO execution time and stops at CHO success. When the new timer expires, the UE performs cell selection and re-establishment. 



	vivo
	Yes
	We think a time (can be named as T304) should be introduced to control the handover failure.

T304 starts when CHO is executed.

T304 stops when CHO is successfully completed.

When T304 expires, CHO failure should be declared and re-establishment should be triggered. 

	Sony
	Yes
	

	CMCC
	Yes
	We have the same wonder with Nokia. It was agreed in previous meeting “The timer T310 is stopped and timer T304-like is started when the UE begins execution of a conditional handover for a target cell. (Stage 3 detail whether we reuse T304 or define a new timer)”

	LG
	Yes
	It would be better to introduced new T304-like timer to handle CHO execution instead of reusing the legacy T304 timer. In our understanding, T304-like timer is introduced to check handover validity because the UE cannot start T304 as soon as CHO command is received i.e. the UE start to perform measurement for CHO. Thus T304-like timer should replace T304.

	Panasonic
	Yes
	It was agreed already using T304-like timer (could be a different timer than T304). This T304-like timers starts when the CHO execution starts, and stops when the CHO execution completes successfully. Upon expiry of this timer, UE performs re-establishment.

	Interdigital
	Yes
	T304 timer for conditional HO is started when CHO is initiated.  It stops when CHO is successful.  When T304 expires, the UE should perform cell reselection (as in the WA) 

	Apple
	Yes
	A new timer is preferred

	Xiaomi
	Yes
	UE starts T304-like timer upon execution of CHO. Upon the timer expiry, UE declares HOF to corresponding CHO target cell.


Summary: 25 companies provided views.  
All companies agreed that a time should be introduced to control the handover failure. And the behaviour of the timer is like T304, i.e. the timer starts when CHO is executed and stops when CHO is successfully completed. When the timer expires, UE declares HOF to corresponding CHO target cell.
Based on the inputs from companies, Rapporteur suggests the following proposal: 

Proposal 16: A time should be introduced to control the conditional handover failure. The timer starts when CHO is executed and stops when CHO is successfully completed. When the timer expires, the UE declares HOF to corresponding CHO target cell.
Summary: 6 companies provided views on the naming of this timer.
4 companies prefer to have a new timer for CHO. 
2 companies prefer to reuse terminology of T304. 
Proposal 17: RAN2 to discuss whether this timer used for CHO is a new timer (T304-like) or just reuses the terminology of T304. 
If the above T304 timer is introduced to determine handover failure for CHO, whether need an additional T304-like timer (T3xx) to determine whether an access to a CHO candidate cell is failure should be discussed. During conditional handover, the UE tries to access to a CHO candidate cell once the corresponding triggering condition is satisfied. Endless RACH procedure will be performed if there is no timer to control this access. Upon T304 expired, handover failure will happen in this case. 

Thus, another alternative is to let the UE have chance to access other candidate cells if the previous access to a CHO candidate cell fails before T304 expired. In this way, a T304-like timer (T3xx) can be considered. This timer can be used to determine the failure to access a CHO candidate cell. 

Q16. Whether need to introduce an additional T304-like timer (T3xx), e.g. for an access to a CHO candidate cell? If yes, what is the behaviors for this timer?

	Company
	Yes/No
	Comments

	MediaTek
	No
	When the T304-like timer expires, the CHO is considered failed, and then UE can access another CHO candidate. There should be only one T304-like timer for each CHO execution.

	NEC
	No
	We understood the T304-like timer is the same or corresponding to legacy T304 (with potentially slight difference). There should not be “additional” T304-like timer to avoid undesirable delay or interruption till the successful connection (re-)establishment.

	ETRI
	Yes or No
	Yes in option 1: T3xx starts when the UE tries to access to a CHO candidate cell, stops when HO completes, and if expired, the UE can try to access to other CHO candidate cell which the condition is met or to the first CHO candidate cell again if there is no other candidate cell which the condition is met, and T3xx starts again, before T304 expires.
No in option 2: T304 starts when the UE tries to access to a CHO candidate cell, stops when HO completes, and if expired, the UE can try to access to other CHO candidate cell which the condition is met, and T304 starts again, if there is no other candidate cell which the condition is met, then declares the HOF.

	Samsung 
	No 
	In our agreement, T304-like timer has the same purpose to check the single CHO execution failure like T304 in normal HO. There has been no discussion on timer for checking the whole sequential failure to the different CHO execution. This is redundant question. 

	Spreadtrum
	No
	One T304 is sufficient.

	DOCOMO
	No
	Only one T304 or T304-like timer is needed during conditional handover. The existing T304 is sufficient.

	CATT
	No
	We support that the UE should be given an opportunity to retry on another candidate cell if the CHO is unsuccessful. But that is what discussed in WA in Q17.

	ITRI
	No
	We don’t think additional T304-like timer is needed.

	OPPO
	No
	One T304 only is sufficient.

	Intel
	No
	Based on current WA, the UE will performs cell selection for failure to access a CHO candidate cell, i.e. 304 expires. So T304 is sufficient to guarantee the CHO procedure. And if failed, the UE will do cell selection and may perform CHO again. 

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


	Ericsson
	In principle No, but it could discussed.
	Solution works without any additional timer.

	SHARP
	No
	T304 for one single CHO procedure can work as in legacy.

	Lenovo&MotoM
	Yes or No
	If Working assumption is confirmed, this additional Timer is not needed. If the selected cell is associated with CHO configuration, CHO can still be performed. If Working assumption is not confirmed, this ‘additional’ timer is needed.

	Nokia
	Yes
	We believe another timer, started together with T304 in case there are other candidate target cells, could be beneficial (like noticed by Lenovo, it depends on the fate of the WA).

	ZTE
	No. 

Reuse timer T304.
	As replied for Q15, we suggest to reuse T304 for an access to a CHO candidate cell.

	Qualcomm
	No
	The “T304-like” timer discussed in RAN2#106 was for single CHO attempt and not related to the timer defined here for multiple access attempts. Agree with Lenovo and Nokia that this suggested timer has dependency on the WA and not needed if WA is confirmed. We don’t think optimizing CHO failure cases is important. If the attempt to the best CHO cell fails, it will likely fail to the other CHO target cells which the UE had already considered before attempting to this cell. Therefore, the UE should perform a clean cell selection and perform re-establishment. In conclusion, legacy HO failure and re-establishment procedures should be used after the first CHO attempt failure, similar to legacy HO.

	vivo
	Yes
	We think an additional timer should be introduced to control the UE attempts CHO execution on multiple candidate cells. Otherwise, before HOF (T304 expires), the UE can attempt only one candidate cell due to endless RACH during CHO procedure.

	Sony
	No
	It is not clear to us the need for the second timer

	CMCC
	No
	The UE will perform cell selection when fails to access a CHO candidate cell, i.e. 304 expires, based on the current WA. Therefore, T304 is enough.

	LG
	
	We need to consider more but it may require a common timer for simply terminating CHO execution including working assumption behaviour. If there is multiple candidate cell and HOF is continuously occurred i.e. every selected cell is in the candidate cell list, the UE may perform unnecessary procedure.

	Panasonic
	No
	Only one T304 or T304-like timer is sufficient.

	Interdigital
	No
	If we agreed to the WA discussed in Q14, there is no need to introduce an additional timer to support CHO attempts to multiple targets prior to re-establishment.  

	Apple
	Yes
	A mechanism is needed to enable UE to try multiple CHO cells when available. With existing T304, the UE will declare HoF after trying one cell. Given the rapid changes in FR2, a less suitable CHO cell may become best cell while T304 expires on the previous cell.

	Xiaomi
	Yes
	We understand the question is about how to control the number of CHO? Either timer or counter could be considered.

The timer or counter is triggered upon the first CHO execution. Up timer expiry or counter reaching maximum, UE triggers RRC connection re-establishment.


Summary: 24 companies provided views. 

16 companies think only one timer, for checking the failure of single CHO execution to one target cell, is enough for CHO. 2 companies of them think at failure to access a CHO candidate cell, the UE performs cell selection and if the selected cell is a CHO candidate then the UE attempts CHO execution and start T304. If T304 expires, the UE goes to RRC_IDLE. 2 companies of them thinks if the WA in Q17 is confirmed, there is no need for this new timer. 1 company of them thinks solution could be discussed. 
4 companies think an additional T304-like timer, for checking the whole sequential failure to the different CHO execution is also necessary.
2 companies think whether the additional timer is needed depends on the detailed solutions.
2 companies propose to think more about the issue. 
Based on the inputs from companies, rapporteur suggests to discuss this part after the conclusion of Q17 and Q18. Rapporteur suggests to go for majority first, and have some discussing for the case: at failure to access a CHO candidate cell, the UE performs cell selection and if the selected cell is a CHO candidate then the UE attempts CHO execution. According to the proposal 16, T304 will start in this case. What is the UE behaviour if T304 expires in this case should be discussed. 
Proposal 18: Only one timer, for checking the failure of CHO execution to one target cell, is applied for CHO. 
Proposal 19: At failure to access a CHO candidate cell, the UE performs cell selection and if the selected cell is a CHO candidate then the UE attempts CHO execution and start T304. If T304 expires, RAN2 to discuss the UE behaviours:
· Option 1: go to idle as legacy.
· Option 2: the UE performs cell selection based on the current WA.
Based on the above discussion on T304 timer and T304-like timer (T3xx), we can further discuss whether the working assumption can be agreed:
Whether to confirm the working assumption “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” or not?

We suppose one of the important online arguments for this working assumption is that whether these two cases will lead to the same UE behavior or not. Thus, we split this working assumption into two parts (based on the discussion for the above two questions Q15 and Q16 on T304 timer and T304-like timer (T3xx)). 
In conditional handover, there may be multiple candidate cells which have the UE context and resource. There is some chance for the UE to access the CHO candidate cells at CHO failure (T304 expiry). Thus, the question is whether the working assumption “At legacy handover failure (T304 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” can be agreed. If not, what alternative mechanisms may be considered? For example, performing re-establishment directly or selecting the best candidate cell.

It should be noted that the time related behavior can be discussed in the previous Q15 and Q16. Thus, we removed the content in brackets in the working assumption.
Q17. Whether to confirm the working assumption “At legacy handover failure (T304 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”? If not, what is the UE behavior?
	Company
	Yes/No
	Comments

	MediaTek
	Yes
	

	NEC
	Yes
	With the understanding that removing “(T304 expiry)” does not change anything for the WA.

	ETRI
	Yes
	In addition, the UE can prioritize CHO candidate cells in cell selection to decrease the data interruption.

	Samsung 
	No 
	As commented in Q14, there is no guarantee that UE has valid resource and configurate to be used in the target cell. So legacy HO failure leads to the RRE as in current NR.

	Spreadtrum
	Yes
	

	DOCOMO
	Yes
	

	CATT
	Yes as baseline
	We agree with the second part of the working assumption that the CHO execution should be performed if there is good candidate cell. However we think the candidate cells should be prioritised in cell selection.  Cell selection takes time, if the candidate cells are prioritised for cell (re)selection, the RLF recovery can be speeded up. In addition, the UE should not release the configuration while performing cell selection as the CHO may be performed depending on the selected cell.

	ITRI
	Yes
	

	OPPO
	Yes 
	

	Huawei, HiSilicon
	FFS
	If the question is to confirm the working assumption from the last RAN2#106 meeting (exactly the same), our answer is Yes.

Regarding the removal of “(T304 expiry)”, we would like to understand more about the motivation.

	Intel 
	Yes
	

	Ericsson
	Yes
	Working assumption works, no strong argument to revert it.

	SHARP
	Yes 
	

	Lenovo&MotoM
	Yes
	

	Nokia
	No
	The same as commented for Q14. If HoF is already declared (based on T304), then legacy re-establishment shall be attempted (no CHO attempts as the configurations have been discarded when HOF is declared).  

	ZTE
	Yes
	First, we want to clarify the understanding of the “legacy handover failure”. Looking at Q15~Q17 together, it seems that here the “legacy handover failure” means after the timer T304 during which the UE can try attempts on multiple CHO candidate cells expires? For example as illustrated in Fig.17-1:

Fig.17-1

As replied for Q15, we prefer not to introduce a timer during which the UE can try attempts on multiple CHO candidate cells. Besides, per our understanding, the “legacy handover failure” in the WA refers to the “normal handover failure”. The normal handover here refers to the ones the rapporteur pointed out in Issue4, i.e. the normal handover command received before the CHO execution.

With the above clarification, yes, we confirm the WA. And to avoid any misunderstanding, maybe it’s better to revise the WA as "At normal handover failure, 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."
And the HOF handling picture (illustrated in Fig.17-2) in our understanding is like follows:

· At normal handover failure (T304 expire), the UE initiates RRC connection re-establishment.
· UE performs cell selection and if the selected cell is a CHO candidate then the UE attempts CHO execution and start T304.
· If T304 expires, the UE goes to RRC_IDLE.
Fig.17-2


	Qualcomm
	No
	We should not change legacy HO failure behaviour.

	vivo
	No
	We agree with Nokia’s comments in Q14 that the UE can attempt other available CHO candidate cells instead of starting re-establishment procedure. 

	Sony
	No
	UE shall perform re-establishment in all cases.

	CMCC
	No
	The same as commented for Q14.

	LG
	
	Same as our response to Q14

	Panasonic
	No
	If UE is instructed by the network to perform legacy HO, then the previous CHO configurations/candidates may have been released by the network already. In this case if UE attempts CHO execution, it may end up with HO failure again. 

	Interdigital
	Yes
	It would be beneficial to align the UE behaviour following RLF, legacy HO failure, and CHO failure and stick to the WA.  The advantages mentioned in our response for Q14 (e.g. reduced interruption time) applies to each of these cases.

	Apple
	Yes
	Agreeing with IDC.

	Xiaomi
	Yes
	This also depends whether NW has released the preparation on the CHO target cells.


Summary: 25 companies provided views. 

17 companies prefer to confirm the WA: “At legacy handover failure, 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”. 

7 companies prefer to not confirm it. The main concerns are similar as Q14. 4 companies of them think re-establishment should be performed in this case. 
1 company thinks more time is required to consider on the issue. 
Based on the inputs from companies, rapporteur suggests to go with the similar proposal as Q14. As more companies think re-establishment should be performed in this case. Thus, rapporteur suggests to add one option of legacy re-establishment for this case.
Proposal 20: At legacy handover failure, 
· Option 1): the UE performs cell selection and if the selected cell is a CHO candidate then the UE should restores the configuration of source cell and attempts CHO execution, otherwise re-establishment is performed. 
· Option 2): 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. 
· Option 3): the UE performs re-establishment.
On one hand, at failure to access a CHO candidate cell (T304-like expiry), the UE can perform the same behaviors as handover failure (i.e. T304 expiry). On the other hand, we can assume the conditional handover configurations are still valid at least before T304 expiry. Thus, another alternative for UE behaviors is to perform conditional handover, i.e. when one of the CHO triggering condition is satisfied, the UE attempts CHO execution. 

Q18. Whether to confirm the working assumption “At 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”? If not, what is the UE behavior?
	Company
	Yes/No
	Comments

	MediaTek
	Yes
	

	NEC
	Yes
	With the understanding that removing “(T304 expiry)” does not change anything for the WA.

	ETRI
	No
	At failure to access a CHO candidate cell, if other CHO candidate cell which the condition is met, the UE can try a CHO execution to that cell. If there is no other candidate cell which the condition is met, the UE declares HOF and performs cell selection and if the selected cell is a CHO candidate then the UE attempts CHO execution, otherwise re-establishment is performed.

	Samsung 
	No 
	From the same analogy as Q14, there is no need of CHO execution in failure case. 

	Spreadtrum
	Yes
	

	DOCOMO
	Yes
	

	CATT
	
	Not clear of the question. What is the difference between Q17 and Q18? 

	ITRI
	Yes
	

	OPPO
	Yes 
	

	Intel 
	Yes
	

	Ericsson
	Yes
	Working assumption works, no strong argument to revert it.

	SHARP
	Yes
	

	Lenovo&MotoM
	Yes 
	

	Nokia
	
	Duplicate of Q17? Or is it asking about a single failed attempt compared to the failure of the entire procedure (Q18)?

	ZTE
	Yes
	As replied for Q15, we suggest reusing T304 for an access to a CHO candidate cell. When T304 expires, we see no difference between the conventional/normal HO failure and conditional HO failure on this aspect. So we confirm the WA.

	Qualcomm
	No
	Same response as Q14

	vivo
	No
	At failure to access a CHO candidate cell, the UE can continue CHO procedure before T304 expires, i.e. the UE continue to evaluate whether triggering condition is satisfied, if yes, HO execution is performed. 

	Sony
	No 
	Same as Q14

	CMCC
	No
	The same as commented for Q14.

	LG
	
	Same as our response to Q14

	Panasonic
	Yes
	

	Interdigital
	Yes
	It would be beneficial to align the UE behaviour following RLF, legacy HO failure, and CHO failure and stick to the WA.  The advantages mentioned in our response for Q14 (e.g. reduced interruption time) applies to each of these cases.

	Apple
	Yes
	Agreeing with IDC

	Xiaomi
	Yes
	


Summary: 24 companies provided views. 

15 companies prefer to confirm the WA: “At 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”.  
6 companies prefer to not confirm it with the similar concerns as in Q14. 
3 companies provide no clear preference. 
Based on the inputs from companies, rapporteur suggests to go with the similar proposal as Q14: 

Proposal 21: Before confirming the WA, RAN2 to clarify whether the WA is an additional step right after the RLF declare, i.e. before re-establishment initialization.

· Option 1): the WA is an additional step in the initialization procedure of re-establishment. At failure to access a CHO candidate cell, the UE performs cell selection and if the selected cell is a CHO candidate then the UE should restores the configuration of source cell and attempts CHO execution, otherwise re-establishment is performed. 
· Option 2): the WA is an additional step right after the RLF declare. At failure to access a CHO candidate cell, 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. 
Issue 9. Normal handover failure handling during CHO

Before CHO execution, the network cannot know when the triggering condition is satisfied at the UE side. If the answer for the Q7 is “Yes”, normal handover will be performed if normal handover command is received. During CHO execution, if the answer for the Q8 is “Yes”, normal handover will also be performed. 

In one of these two cases, the CHO candidates may not be released. Thus, after normal handover failure, there is still chance for the UE to attempt CHO execution, or perform re-establishment as legacy. Thus, the question is that whether the working assumption in Q17 is also applicable for the case of normal handover failure during CHO. If not, what is the UE behavior?
Q19. Whether the working assumption “At legacy handover failure (T304 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” is also applicable for the fallback normal handover failure during or before CHO execution? If not, what is the UE behavior?

	Company
	Yes/No
	Comments

	MediaTek
	Yes
	

	NEC
	Yes .. but
	the case of “during CHO execution” should be discussed under previous questions, e.g. Q8/9.

	ETRI
	Yes
	

	Samsung 
	No
	From the same analogy as Q14, there is no need of CHO execution in failure case.

	Spreadtrum
	Yes
	

	DOCOMO
	Yes
	

	CATT
	Yes
	Similar to comment to Q17, we would see the benefit of prioritising the candidate cells in cell selection.

	ITRI
	Yes
	

	OPPO
	Yes 
	

	Huawei, HiSilicon
	No
	We think it is reasonable for the UE to continue CHO execution after the normal HO fails, i.e. the UE evaluates the CHO candidate cell based on execution conditions, and then it tries to access the cell that fulfils the triggering condition.

	Intel 
	Yes
	

	Ericsson
	Yes
	In our view, simplest is to make the behaviour the same for a HO, a CHO or a HO while UE monitors CHO.

	SHARP
	Yes 
	

	Lenovo&MotoM
	Yes
	

	Nokia
	No
	If the UE has been updated with new command to execute the HO instead of CHO, then after failed HO attempt, it shall not return to CHO evaluations 

	ZTE
	Yes
	As replied for Q17, we confirm the WA. And to avoid any misunderstanding, maybe it’s better to revise the WA as "At normal handover failure, 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."

	Qualcomm
	No
	Same response as Q17

	vivo
	No
	We agree with Nokia, upon failure of normal handover procedure, we think similar procedure should be reused as the handover failure in Q17. 

	Sony
	No 
	Same as Q14

	CMCC
	No
	The same as commented for Q14.

	LG
	No
	If the network send the legacy handover command, the network want UE not to perform CHO procedure anymore. Thus, upon receiving the legacy handover command, UE should perform legacy handover behaviour and upon declaring the legacy handover failure, UE should perform re-establishment as the legacy principle.

	Panasonic
	No
	Same answer as Q17.

	Interdigital
	Yes
	Same response a Q17

	Apple
	Yes
	Agreeing with IDC

	Xiaomi
	Yes
	Same as Q17


Summary: 25 companies provided views. 

16 companies prefer to agree that the WA: “At legacy handover failure, 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” is also applicable for the fallback normal handover failure during or before CHO execution.  
9 companies think that the WA: “At legacy handover failure (T304 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” is not applicable for the fallback normal handover failure during or before CHO execution. 7 companies of them have the similar concerns as in Q14. 2 companies of them think we should follow the legacy procedure for HOF, i.e. re-establishments should be performed. 
Based on the inputs from companies, rapporteur suggests the proposal as Q17:
Proposal 22: In case of normal handover overrides the condition handover, at handover failure, 
· Option 1): the UE performs cell selection and if the selected cell is a CHO candidate then the UE should restores the configuration of source cell and attempts CHO execution, otherwise re-establishment is performed. 
· Option 2): 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. 
· Option 3): the UE performs re-establishment.
2.5. After CHO execution

Issue 10. Keep or release CHO candidates 

In RAN2#106 meeting, it was agreed that: 

1. Deconfiguration of CHO candidates is performed by RRC signalling (we will not introduce timer based mechanism for the UE to deconfiguration of the CHO candidates)

2. Baseline that configuration of all CHO candidates are released after successful (any) handover completion (sending complete message to the target cell).

FFS if it might be possible to keep CHO candidates after the HO.

Thus, whether to keep CHO candidate after the HO should be further discussed. 

Q20. Whether to keep CHO candidates after the successful HO completion?

	Company
	Yes/No
	Comments

	MediaTek
	No
	

	NEC
	No
	We do not see the need for this. We are wondering which part is specifically useful? Other candidate target cells configuration?

	ETRI
	No
	

	Samsung 
	Yes 
	Need to keep the configuration and reduce UE autonomous action is preferred since most of configuration will be the same even after CHO completion. This could reduce the signalling overhead to redo the same CHO configuration after CHO completion. This is the same for measConfig in NR. 

	Spreadtrum
	No
	The UE needs to delete CHO candidates after it completes handover. Otherwise, as the UE supports maximum 45kbytes RRC configuration size, the remaining CHO candidate cell configuration would result in new RRC configuration failure if the total RRC configuration size is larger than 45kbytes.

	DOCOMO
	No
	

	CATT
	No
	We don’t see a need for this. Even if the new cell configures CHO, the CHO configuration provides per cell specific values, therefore we think most of the CHO configuration would be different from that of old cell. 

	ITRI
	No
	

	OPPO
	No 
	

	Huawei, HiSilicon
	No
	

	Intel
	No
	After HO, the source cell has been changed. The candidate cell/RAN should be aware of this. In addition, we also need to consider how to maintain the previous configuration if allowed, e.g. can it be modified or not, how to support delta signalling based on current configuration from new cell?

Looks like the simpler way is to just release the configuration, and reconfigure in the new cell if needed. 

	Ericsson
	No
	There might a problem to keep these configurations as the target the UE executes the HO is not aware of the whole CHO configurations the UE has stored. The reason is that each target knows its own RRCReconfiguration with ReconfigurationWithSync, but it does not even know its trigger condition. Also, if the UE has configurations for other cells, the target is also not aware, otherwise we would have to require the source to information all targets of the final CHO configurations that a candidate UE has, which is complex and requires some inter-node signalling.

On the other hand, making a point of Samsung’s comment, we agree this needs some careful handling of measConfig(s). For example, the triggering conditions have to be a special type of measConfig that is not part of the UE’s current configuration considered by target. Otherwise, solution becomes complicated.

	SHARP
	No
	

	Lenovo&MotoM
	No
	After successful CHO/HO, the new serving cell may reconfigure the CHO based on the measurement result.

	Nokia
	No
	We do not think such behaviour is needed in the baseline solution. Once the CHO is successfully executed, the UE shall discard the CHO-related configurations. 

	ZTE
	No
	First, like the conventional handover, CHO is performed when the target is good enough and remains stable, i.e. fulfils event A3/A5. And with a good network management, the reasonable assumption is that the Ping-Pong rate or handover failure rate (e.g. due to handover to a wrong candidate cell) is very low. Given that, it's no use to keep the CHO candidates after HO at all. 

Secondly, per the analysis in our contributions [R2-1907089, R2-1907106], delta configuration for CHO candidate shall be allowed. And the delta configuration of the CHO candidate cells shall always be the delta configuration to the current serving cell (i.e. not the delta to the previous stored configuration for the candidate cells). After handover, the serving cell has changed from the source to the target. In this case, the previous CHO candidates configuration which is delta configured based on the source cell turns to be invalid. 

Given the above, we prefer to stick to the baseline we made at RAN2#106 that configuration of all CHO candidates are released after successful handover completion.

	Qualcomm
	No
	As it was discussed in the meeting, the earlier delta configurations were w.r.t. the previous source cell. Keeping them is not feasible and there will be many complications unless the old and new source cells have the exact same RRC configuration. It is much simpler and safer to reconfigure the UE. 

	vivo
	Yes
	We think it is beneficial for the delta configuration of trigger conditions of multiple candidate cells. 

	Sony
	
	We are not sure but think that there is no harm in keeping the configuration and update as required if it remains relevant in the new cell. Otherwise we should not rely on UE autonomous actions.

	CMCC
	No
	After successful CHO/HO, the new serving cell may reconfigure the CHO, the previous configuration may be not suitable.

	LG
	No
	We don’t see the useful scenario.

	Panasonic
	No
	It is not so meaningful to keep such out-of-date candidates. First, we should not expect that UE will perform HO again immediately after one HO. Second, the candidates should be updated based on the new measurement report reported to the new serving cell.  

	Interdigital
	Depends
	We see some benefit of keeping the stored configuration if the configuration of the CHO candidates is relative to the last stored candidates (and not the source cell).  This is because avoids/reduces signalling of new CHO targets and trigger conditions – such conditions may be the same/similar in the target cell as they were in the source.  Otherwise, we do not see any benefit.

	Apple
	Yes
	As we have seen in different papers, the number of HO attempts in FR2 is huge and time of stay within a cell is short. Knowing that in many scenarios the UE may rotate among some neighbouring cells, it is highly beneficial if the UE can keep CHO configurations to reduce amount of RRC signalling needed for such configurations. 
Regarding the delta configuration, we note that regardless the reference for delta configuration, the UE can always deduce and record the full configuration information and use that information whenever performing CHO. Furthermore, in many network deployments it is possible that neighbouring cells have similar configurations and that information should be known to the network. It is therefore possible for the network to convey that message to UE and inform it if the UE can use same configuration for consecutive handovers.

	Xiaomi
	No
	


Summary: 25 companies provided views. 

5 companies prefer to keep CHO candidates after the successful HO completion. 3 companies of them think this could reduce the signalling overhead. 2 companies of them think it is benefit to keep the CHO candidates after the successful HO completion, if the configurations remain relevant in the new cell.
20 companies prefer to delete CHO candidates after the successful HO completion. 

Based on the inputs from companies, rapporteur thinks this is optimization, and suggests to go for majority. 

Proposal 23: CHO candidates should be removed after the successful HO completion. 
Q21. If the answer for the previous question is “Yes”, how long should the CHO candidates be kept or when should the CHO candidates be released?

	Company
	Comments

	MediaTek
	(CHO candidate should not be kept after successful HO completion)

	NEC
	same view as MediaTek

	ETRI
	Same view as MediaTek and NEC

	Samsung 
	If there is any network command to release, UE should release. Otherwise UE can keep the configuration. 

	DOCOMO
	CHO candidates should be released after CHO completion.

	CATT
	The answer to Q20 is No.

	Intel
	Simpler way is to release after HO completion.

	vivo
	It can be up to network to explicitly release or configured timer to control. 

	Interdigital
	Whether the UE keeps the CHO candidates, and when the UE releases it can be entirely upto NW control (e.g. by explicit signalling)

	Apple
	Network has that information and can inform UE for which of the neighbouring cells the existing configurations can be reused.


Summary: 10 companies provided views. 

6 companies think CHO candidate should not be kept after successful HO completion. 
4 companies think when to release CHO candidates after successful HO completion is left to NW control (e.g. by explicit signalling). 

Based on the inputs from companies, rapporteur has the following proposal: 

Proposal 24: If it is agreed to keep CHO candidates after the successful HO completion, when to release CHO candidates is left to NW control (e.g. by explicit signalling). 
When releasing CHO candidates, the corresponding CHO command should be released. What configurations associated with CHO command should be also released together? For example, triggering condition(s), and measurement object configuration. In current mechanism, measurement is triggered by MO configuration and measurement report. But in CHO, it was agreed that CHO execution does not trigger measurement report in RAN2#106. 

Q22. When releasing CHO command, what configurations associated with CHO CMD should be released?

	Company
	Comments

	MediaTek
	CHO candidate cell identification and all configurations specifically for this candidate cell should be released. Measurement objects that are also used for other purpose can be kept. 

	NEC
	All the configuration associated with CHO CMD for candidate target cells other than actual target cell where the UE completes the HO. 

	ETRI
	Same view as NEC

	Samsung 
	We think the object to release is the candidate cell. And associated configuration to be used in that candidate cell, and the condition will be released. Here the condition consists of measurement object information, and some other report configuration type of information.

	Spreadtrum
	Agree with NEC.

	DOCOMO
	Similar view with NEC. All CHO configurations (configured candidate cells and triggering conditions) except the configuration of target cell UE accessed should be released. 

	CATT
	Similar view with NEC.

	OPPO
	All the configuration in CHO CMD.

	Huawei, HiSilicon
	We think there are at least two cases for releasing CHO candidates:

(1) before the UE completing CHO, the source cell indicates release of at least one candidate cell

For this case, we share the same view as MediaTek. Based on other discussions, it seems that most of companies prefer to only put a measure id as a part of CHO configuration, so it is reasonable to just remove the id but still keep the measurement configurations.

(2) after the UE completing CHO, the UE should automatically release CHO candidates

For this case, we think NEC’s comments are generally ok. 

	Intel 
	Agree with DOCOMO

	Ericsson
	Upon successful CHO execution i.e. random access and transmission of RRCReconfigurationComplete in a selected target, the UE shall release at least all remaining CHO configurations which includes RRCReconfiguration(s) associated to other target candidates and trigger conditions configurations (e.g. something like reportConfig with CHO conditions).

	SHARP
	Agree with NEC

	Lenovo&MotoM
	Release the CHO configuration which has not been applied. The condition configured for actual target cell also need to be released.

	Nokia
	We also share NEC’s viewpoint. All configurations, apart from those to be used in the accessed cell, shall be discarded. 

	ZTE
	The configuration information of target cell (i.e. CHO configuration) and the CHO execution condition (i.e. the measurement identity included in the CHO command) should be released. 

While for the measurement configurations that relates to the CHO execution conditions (e.g. the measurement identity, the measurement object, the report configuration included in MeasConfig), considering that the same measurement configuration may also be used for the normal/conventional handover purpose, whether to release these measurement configurations or not should be up to network decision. And if the network decides to release, it should inform the UE explicitly in the MeasConfig. For example, if the release of the CHO command is triggered by the source cell, the source cell indicates explicitly in the MeasConfig to release the CHO execution condition related measurement configurations. If the release of the CHO command is triggered after a successful handover, the target cell indicates explicitly in the MeasConfig to release the CHO execution condition related measurement configurations.

	Qualcomm
	The UE should delete everything which were exclusively configured for CHO. The measurement objects defined also for other purposes can be kept.

	vivo
	We also agree with NEC. 

	CMCC
	Agree with NEC

	LG
	All CHO configuration should be released after HO completion.

	Panasonic
	Same view as NEC.

	Interdigital
	We have the same view as ZTE.

	Xiaomi
	Agree with NEC


Summary: 22 companies provided views.
20 companies agree when releasing CHO candidates, all the configurations (i.e. RRCReconfiguration(s) associated to candidates associated with CHO CMD for candidate target cells other than actual selected target and trigger conditions configurations) should be release. 

2 companies think all CHO configuration in CHO command should be released after HO completion. 
Based on the inputs from companies, Rapporteur suggests the following proposal. 

Proposal 25: When releasing CHO candidates, all the configurations (i.e. RRCReconfiguration(s) associated to candidates associated with CHO CMD for candidate target cells other than actual selected target and trigger conditions configurations) should be released. 
In addition, 2 companies point out measurement objects that are also used for other purpose can be kept. 

Rapporteur suggests to the follow proposal:

Proposal 26: The measurement objects that are also used for other purpose can be kept.
Issue 11. UE context discard at candidate cells

In legacy handover, the source cell may prepare multiple cells as candidate target. After handover complete, the target cell will inform source the handover complete. Then, the source cell will inform all other candidate cells to cancel the handover and discard UE context. In CHO, similar procedure can be reused. For example, after handover complete, the source cell will inform all other candidate cells to discard the UE context. 

Q23. After HO complete, when or how should other candidate cells discard UE context?

	Company
	Comments

	MediaTek
	Candidate cells may be be informed by source cell, or there can be validity timers for UE context. This is up to RAN3.

	NEC
	source can trigger the CHO cancel for other candidate target(s). The detail should be left to RAN3.

	ETRI
	Same view as NEC

	Samsung
	We think to keep the candidate cell and its associated configuration can be kept even after CHO complete. Therefore, there is no UE context discard until network has its own release cause.

	Spreadtrum
	Decided by RAN3.

	DOCOMO
	Agree with NEC’s view. 

	CATT
	Agree with NEC. We should follow the legacy procedure. 

	OPPO
	Agree with NEC. Details should be left to RAN3.

	Huawei, HiSilicon
	We think that the source eNB can inform all other candidate cells of discarding the UE context after it receives handover success indication from the target eNB. This should be discussed and decided by RAN3.

	Intel
	Agree with Rapporteur. Legacy procedure can be reused, i.e. After handover complete, the target cell will inform source the handover complete. Then, the source cell will inform all other candidate cells to cancel the handover and discard UE context.

	Ericsson
	Source cancels other candidates after handover complete.

	SHARP
	Up to RAN3

	Lenovo&MotoM
	Explicit message or timer can be used to cancel the UE context. But, this is RAN3 scope.

	Nokia
	We agree with NEC. Source cell sends HO cancel to the pending candidates. 

	ZTE
	With the reception of Handover Success message:
RAN3 has introduced a Handover Success procedure for CHO to enable the target cell to inform the source cell that the UE has successfully accessed the target cell [R3-193147]. With the reception of the Handover Success message, the source cell can inform all other candidate cells to discard UE context.

	Qualcomm
	RAN3 will define the necessary signalling to support deletion of CHO candidates. When to do this after successful CHO completion is up to gNB/eNB implementation.

	vivo
	We agree source cell should inform other candidate cells to cancel CHO.

	Sony
	Same view as NEC

	CMCC
	Share the same view with NEC. The detail should be left to RAN3.

	LG
	Up to RAN3, source cell may indicates.

	Panasonic
	A signal from the source node or a validity timer associated with the UE context can be used to discard the UE context; but this should be up to RAN3 design.

	Interdigital
	This can be left to RAN3

	Apple
	This is up to RAN3

	Xiaomi
	RAN3 issue


Summary: 24 companies provided views
19 companies think this issue can be left to RAN3. 
3 companies think legacy procedure can be reused. The source cell will inform all other candidate cells to discard UE context. Rapporteur understand anyway need RAN3 to final check.
1 company thinks there is no UE context discard until network has its own release cause.
Based on the inputs from companies, rapporteur suggests to go for the majority. 

Proposal 27: After HO complete, when or how other candidate cells should discard UE context is left to RAN3. 
2.6. Other issues
Issue 12. Reconfiguration validity evaluation

Since the handover command is transparent for the source cell, the UE should evaluate whether it is able to comply with (part of) the reconfiguration with handover command. If not, re-establishment should be performed in legacy. In legacy handover procedure, this evaluation is performed upon reception of the handover command. But in CHO, the CHO command is executed when the triggering condition is satisfied. Thus, the following options for when to evaluate the reconfiguration with CHO command can be considered:

Option 1: Upon receiving CHO command.

Option 2: When CHO execution.

Option 3: UE implementation, i.e. any time.

Option 4: Others. Please specify. 

Q24. When should the UE evaluate whether it is able to comply with (part of) the reconfiguration with handover command?
	Company
	Options
	Comments

	MediaTek
	1
	If the reconfiguration is not valid, UE should not add the cell to its candidate cell list.

	NEC
	1
	BTW, there seems to be some overlap with the other Email discussion [106#42].

	ETRI
	1
	

	Samsung 
	1
	There is no difference between option 1 and 2 for the compliance result perspective. Compliance check is mainly necessary when this reconfiguration is about to be applied, which is the LTE behaviour (not for receiving). But in CHO, it is possible to check compliance either when receiving or executing. We think if there is configuration which cannot be comply with the UE, then letting the network know ASAP is better than waiting until failure happens at CHO execution. 

Moreover, In CHO, there could be the possiblility that Reconfiguration msg include multiple CHO configurations for cells generated from other target node. In addition to this, there could be also the source cell configuration in the same reconfiguration message. So we think in these cases, still the same policy is applied needs to be discussed. i.e., if some configuration can be compliable but others not, then do the RRE or responds with Reconfiguration complete msg with possibly some indication of failure. And so on.

	Spreadtrum
	1
	

	DOCOMO
	1
	

	CATT
	1
	Whether the UE can comply with the CHO command or not should be checked upon reception of the command.

	OPPO
	1
	

	Huawei, HiSilicon
	1
	

	Intel
	1
	

	Ericsson
	1
	It is not clear what CHO command is (didn’t we agree not to use that term for that reason?). If this is the triggering conditions, we think UE shall verify compliance. If this is the reconfiguration prepared by target, it shouldn’t be required to do.

In our understanding this is the RRCReconfiguration with reconfigurationWithSync prepared by target. If we go for option 1, the UE shall verify each CHO command from each target candidate, even though they may never be executed. That may introduce unnecessary processing delays for CHO messages that may never be executed i.e. unnecessary processing every time something is configured for the sake of an error handling that rarely happens: not such a good idea, unless we can assume a negligible processing delay per message? It seems much more reasonable to assume that in most cases this should not happen.

	SHARP
	1
	

	Lenovo&MotoM
	1
	

	Nokia
	
	We see no reason why UE’s behaviour should be different than in the legacy HO, i.e. immediately when the UE receives the RRC message, it shall be known whether the UE complies with it (whatever ‘complies’ exactly means).

	ZTE
	1
	The UE should evaluate upon receiving the CHO command. In case the UE is unable to comply with any of the CHO candidate cells, the UE should provide information about the failed CHO candidate cells to the source cell. Given that, in the extreme case that the UE can’t comply with all of the CHO candidate cells, the network can be aware of the issue and take proper actions. Otherwise, if we adopt option 2, the UE can’t know the issue until initiating CHO execution, which would result in the handover failure.

	Qualcomm
	3
	The UE can do this any time after it gets the CHO command, either immediately or only when it is triggered for that cell with the latter being the better implementation since reconfiguration failures and re-establishment happen only when necessary.

	vivo
	1
	

	Sony
	1
	

	CMCC
	1
	The UE should evaluate it upon receiving CHO command and some feedback may be necessary.

	LG
	1
	

	Panasonic
	1
	

	Interdigital
	1
	It would be simpler, and avoid any mobility failures, if the  UE checks whether it complies with the CHO configuration immediately, and not delay such check until after that.

	Apple
	3
	Agreeing with Qualcomm. UE has can evaluate from receiving configuration till CHO execution but it is not necessary to verify all configured cells right away if not executing CHO towards them.

	Xiaomi
	1
	


Summary: 24 companies provided views. 

21 companies agree that whether the UE can comply with the CHO command or not should be checked upon reception of the command.
2 companies think the UE can do this any time after it gets the CHO command, either immediately or only when it is triggered for that cell. 
1 company thinks triggering conditions should be checked upon reception of the command and the reconfiguration prepared by target can be checked just before it is decided to be performed.
Based on the inputs from companies, rapporteur suggests to go for the clear majority. 

Proposal 28: Whether the UE can comply with the CHO command or not should be checked upon reception of the command. 
If the UE is not able to comply with (part of) the reconfiguration with handover command, what the UE behavior is should be discussed in RAN2. 

Q25. What is the UE behavior if the UE is not able to comply with (part of) the reconfiguration with handover command?
	Company
	Comments

	MediaTek
	Just ignore it.

	NEC
	The simplest (and sufficient) way is to trigger the reconfiguration failure (i.e. re-establishment procedure), as we do not see this will happen frequently.
Same as Q24. Overlap with [106#42].

	ETRI
	Same view as NEC

	Samsung 
	As commented in Q24, there could be some variations on reconfiguration message composition. We need to discuss on UE behaviour for these possible cases. 

	Spreadtrum
	Reconfiguration failure is declared and RRC reestablishment is triggered.

	DOCOMO
	Trigger reconfiguration failure.

	CATT
	Should follow the legacy procedure, trigger reconfiguration failure. Also this is discussed in email discussion no 42.

	OPPO
	Triggering RRC reestablishment is the simplest way to handle this failure case.

	Intel
	Reconfiguration failure is simpler way. 

	Ericsson
	Same as if this would be an ordinary HO: Reconfiguration failure.

	SHARP
	UE declares a reconfiguration failure just as current behaviour.

	Lenovo&MotoM
	Following the legacy procedure upon reconfiguration failure, namely reconfiguration failure.

	Nokia
	Wouldn’t that be a default behaviour to trigger reconfiguration failure, assuming CHO was configured by means of RRC reconfiguration?

	ZTE
	As replied for Q24, the UE should evaluate upon receiving CHO command. In case the UE is unable to comply with any of the CHO candidate cells, the UE should provide information about the failed CHO candidate cells to the source cell. 

	Qualcomm
	Can follow the legacy reconfiguration failure procedure.

	vivo
	Similar as the legacy procedure: reconfiguration failure.

	Sony
	Same view as Vivo

	CMCC
	Overlap with [106#42].

	LG
	Re-establishment should be initiated by reconfiguration failure

	Panasonic
	Follows the legacy behaviour: triggering the re-establishment procedure.

	Interdigital
	Agree with Ericsson.

	Xiaomi
	Reconfiguration failure


Summary: 22 companies provided views. 

18 companies agree that UE should trigger reconfiguration failure if the UE is not able to comply with (part of) the reconfiguration with handover command. 
1 company thinks the UE should provide information about the failed CHO candidate cells to the source cell.
1 company thinks UE should just ignore the reconfiguration with handover command if the UE is not able to comply with (part of) the reconfiguration with handover command. 

1 company thinks we need to discuss on UE behaviour for different variations on reconfiguration message composition.
1 company thinks this is overlap with the email discussion 106#42. 
Based on the inputs from companies, Rapporteur suggests to go for the clear majority. 

Proposal 29: UE should trigger reconfiguration failure if the UE is not able to comply with (part of) the reconfiguration with handover command.  
Issue 13. To be added.

Q26. Any other issues that should be discussed in this email discussion? Please kindly specify, if any.
	Company
	Comments

	SHARP
	Is CHO optional in the UE?  Is CHO support optional in the gNB?

	
	

	
	

	
	

	
	

	
	


Summary: 1 companies provided views on whether CHO feature is optional at the UE side and gNB side. No other views. 
Rapporteur suggests the following proposal: 
Proposal 30: RAN2 to discuss whether CHO is optional or not for both LTE and NR. 
3. Conclusion

26 companies provided views. Based on the inputs from companies in the email discussion, following proposals are made: [Note: Rapporteur suggests to change some order of proposals for online discussion]
Proposal 1: RAN2 to have a short discussion on whether leave to UE implementation to select the target cell, if more than one candidate cell meets the triggering condition. 
Proposal 2: RAN2 to have a short discussion on the majority view that “bye” message from UE to the source cell for CHO is not needed. 
Proposal 3: If “bye” message is agreed to be introduced, the “bye” message is sent when the CHO triggering condition is satisfied. 
Proposal 4: If “bye” message is agreed to be introduced, the ‘bye’ message indicates at least the UE ID and target cell ID. 
Proposal 5: If “bye” message is agreed to be introduced, the source cell can start packet forwarding upon reception of the “bye” message.  And an LS should be sent to RAN3 for the details.
Proposal 6: When and How to trigger the source cell to perform the data forwarding for CHO is left to RAN3 to decide. 
Proposal 7: The conventional handover can override any configured conditional handover command before any CHO triggering condition is satisfied upon receiving conventional handover command.  
Proposal 8: The UE can’t continue to receive and perform RRC configuration from source cell while executing CHO command (which means from the time when the UE starts synchronization with target cell), if simultaneous connectivity and CHO can’t work simultaneously. 

Proposal 9: It is FFS whether simultaneous connectivity and CHO can work simultaneously. 
Proposal 10: It is FFS whether the UE should perform normal handover procedure or continue the executing CHO if the UE can receive the normal handover command during CHO command execution. 

Proposal 11: It is FFS what is the UE behavior upon receiving reconfiguration of the executing conditional handover, or new handover command, or new trigger condition, or modification of triggering condition for the executing CHO, while executing the same CHO command. 
Proposal 12: It is FFS what is the UE behavior if the source cell indicates to remove the CHO command while executing the same CHO command, or the modification of the triggering condition of the executing CHO command, which is not satisfied any more. 
Proposal 13: It is FFS what is the UE behaviour if the source cell indicates the reconfiguration of other CHO command which is not being executed? 
Proposal 14: UE is not required to continue evaluating the triggering condition of other candidate cell(s) during CHO execution.
Proposal 15: Before confirming the WA, RAN2 to clarify whether the WA is an additional step right after the RLF declare, i.e. before re-establishment initialization.

· Option 1): the WA is an additional step in the initialization procedure of re-establishment. At RLF, the UE performs cell selection and if the selected cell is a CHO candidate then the UE should restores the configuration of source cell and attempts CHO execution, otherwise re-establishment is performed. 
· Option 2): the WA is an additional step right after the RLF declare. 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. 
Proposal 21: Before confirming the WA, RAN2 to clarify whether the WA is an additional step right after the RLF declare, i.e. before re-establishment initialization.

· Option 1): the WA is an additional step in the initialization procedure of re-establishment. At failure to access a CHO candidate cell, the UE performs cell selection and if the selected cell is a CHO candidate then the UE should restores the configuration of source cell and attempts CHO execution, otherwise re-establishment is performed. 
· Option 2): the WA is an additional step right after the RLF declare. At failure to access a CHO candidate cell, 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. 
Proposal 20: At legacy handover failure, 
· Option 1): the UE performs cell selection and if the selected cell is a CHO candidate then the UE should restores the configuration of source cell and attempts CHO execution, otherwise re-establishment is performed. 
· Option 2): 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. 
· Option 3): the UE performs re-establishment.
Proposal 22: In case of normal handover overrides the condition handover, at handover failure, 

· Option 1): the UE performs cell selection and if the selected cell is a CHO candidate then the UE should restores the configuration of source cell and attempts CHO execution, otherwise re-establishment is performed. 
· Option 2): 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. 
· Option 3): the UE performs re-establishment.
Proposal 16: A time should be introduced to control the conditional handover failure. The timer starts when CHO is executed and stops when CHO is successfully completed. When the timer expires, the UE declares HOF to corresponding CHO target cell.
Proposal 17: RAN2 to discuss whether this timer used for CHO is a new timer (T304-like) or just reuses the terminology of T304. 
Proposal 18: Only one timer, for checking the failure of CHO execution to one target cell, is applied for CHO. 
Proposal 19: At failure to access a CHO candidate cell, the UE performs cell selection and if the selected cell is a CHO candidate then the UE attempts CHO execution and start T304. If T304 expires, RAN2 to discuss the UE behaviours:

· Option 1: go to idle as legacy.

· Option 2: the UE performs cell selection based on the current WA.

Proposal 23: CHO candidates should be removed after the successful HO completion. 
Proposal 24: If it is agreed to keep CHO candidates after the successful HO completion, when to release CHO candidates is left to NW control (e.g. by explicit signalling). 
Proposal 25: When releasing CHO candidates, all the configurations (i.e. RRCReconfiguration(s) associated to candidates associated with CHO CMD for candidate target cells other than actual selected target and trigger conditions configurations) should be released. 
Proposal 26: The measurement objects that are also used for other purpose can be kept.
Proposal 27: After HO complete, when or how other candidate cells should discard UE context is left to RAN3. 
Proposal 28: Whether the UE can comply with the CHO command or not should be checked upon reception of the command. 
Proposal 29: UE should trigger reconfiguration failure if the UE is not able to comply with (part of) the reconfiguration with handover command.  
Proposal 30: RAN2 to discuss whether CHO is optional or not for both LTE and NR. 
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