3GPP TSG-RAN WG2 Meeting #107bis                                                     R2-1912779
Chongqing, China, Oct 14th – 18th, 2019                          
Agenda item:
6.9.3.1 

Source:
Intel Corporation

Title:
Email discussion report for [107#30][NR/LTE/Mob-enh] Configuration of CHO and execution condition

Document for:
Discussion and Decision

1. Introduction 

This is the email discussion report on  [107#30][NR/LTE/Mob-enh] Configuration of CHO and execution condition (Intel).

[107#30][NR/LTE/Mob-enh] Configuration of CHO and execution condition (Intel)


Applicable to both LTE and NR


What parameters are needed for execution condition, and CHO command;


Signalling structure for execution condition;


Signalling structure for CHO configuration, including the contained from target is DL-DCCH, RRCReconfig?


Open issues on CHO configuration handling,


FFS whether the UE is required to check the compliance of the target cell configuration within CHO configuration upon reception or whether it is allowed to check upon execution.


FFS whether different RRC processing requirements are defined for the reconfiguration with CHO command.


FFS whether CHO commands need to be updated after source reconfiguration.


Intended outcome: Report and potential TP on ASN.1 part to next meeting


Deadline:  Thursday 2019-10-03

In order to have time to prepare the draft TP, Rapporteur would suggest to have two phases of discussion:

Phase 1 (09-27-2019): Companies are invited to provide your view on questions:

Phase 2 (10-03-2019): Rapporteur will provide summary based on inputs from companies and potential TPs. Companies are invited to provide comments on the summary and potential TPs.

2. Discussion 

2.1 Issues on handling of CHO configuration

In RAN2#107, RAN2 discussed the issues related to CHO configuration based on [1], and had following agreements. 

Agreements

1
As part of CHO configuration to be sent to the UE, RRC container is used to carry target cell configuration and source cell is not allowed to alter any content of configuration from the target cell.

2
Use add/mod list + release list to configure multiple CHO candidate cells. CHO execution condition can be updated by modifying the existing CHO configuration, Target cell configuration can be updated by modifying the existing CHO configuration.

3
Reuse the RRCReconfiguration/RRCConnectionReconfiguration procedure to signal CHO configuration to UE.

4
A RRC complete message is required for UE to confirm receipt and proper comprehension of CHO configuration (execution condition, FFS target cell configuration) to the source eNB/gNB. 

FFS whether the UE is required to check the compliance of the target cell configuration within CHO configuration upon reception or whether it is allowed to check upon execution.

FFS whether different RRC processing requirements are defined for the reconfiguration with CHO command.

5
After CHO configuration has been sent to the UE, source configuration can be updated.

FFS whether CHO commands need to be updated after source reconfiguration.

6
Delta configuration for CHO commands is based on latest source configuration

7
Allow having multiple triggering conditions (using “and”) for CHO execution of a single candidate cell. Only single RS type per CHO candidate is supported. At most two triggering quantities (e.g. RSRP and RSRQ, RSRP and SINR, etc.) can be configured simultnaeously. FFS on UE capability.

8
TTT is supported for CHO condition (as per legacy configuration)

RAN2 agreed:

· The delta configuration is based on latest source cell configuration;

· Source configuration can be updated after CHO configuration is sent to UE;

· Target cell configuration can be updated by modifying the existing CHO configuration.

What use cases are supported, concerning which node may trigger a modification of CHO configurations?

A. Source may trigger the modification e.g. if it wants to update UE’s current configuration (add/remove PDU session/EPS bearer);

B. Target may trigger the modification e.g. if it wants to update the RRCReconfiguration (or equivalent);

C. Up to RAN3 to decide. 

D. Both source and target;

Question 0 , Which node may trigger a modification of CHO? 

	Company
	A, B, C, D?
	Remark

	Ericsson
	A or C 
	

	OPPO
	D
	

	Intel
	D
	

	MediaTek
	D
	

	vivo
	D
	

	Docomo
	D
	

	CATT
	D
	

	Qualcomm
	D
	

	Apple
	D
	

	Spreadtrum
	D
	

	NEC
	A and C (for target trigger)
	As some companies responded, target may trigger the modification, while instead of modification, the target can cancel the CHO configuration as per RAN3 discussion. Whether modification triggered by target should be up to RAN3. On the other hand, we are fine with conclusion that RAN2 prefer to D, if this is the majority view. 

	Sharp
	D
	

	ITRI
	D
	

	CMCC
	D
	

	ETRI
	D
	

	Xiaomi
	D
	Up to RAN3.

	Huawei, HiSilicon
	D
	

	ZTE
	C or D
	

	Lenovo&MotM
	A or C
	After CHO is configured to UE, UE is still requested to report the measurement including beam quality. Once source notices the difference of beam quality. Source can trigger to update the CHO configuration. The possible way is to reuse the current procedure. For example, source gNB cancels the CHO. And transmits a new handover request.

	Samsung
	D
	

	Vodafone
	D
	

	LG
	D
	

	Nokia, Nokia Shanghai Bell
	A or D
	At least source must be able to trigger updates and we assume target can at least always cancel a previously-configured CHO.

	Futurewei
	A or D
	We consider A is essential. Since it is the source has the most updated data from the UE, in most cases source makes the decision, notify the target and get feedback from the target and triggers the delta reconfiguration. The only use case for the target initiate a change would the target need to block the UE due to its own reason. In this case, normally the target will anyway bar the access at the air interface.


27 companies provided view.

Only Source trigger: 7 companies;

Only Target trigger: 0

Up to RAN3: 6

Both source and target can trigger: 24
Rapporteur would suggest:

Proposal 1. From RAN2 perspective, both source and target can trigger the modification of CHO configuration, and leave the final decision to RAN3. 
[Ericsson] We suggest the following modification to the proposal, as further discussion is needed for the target use case. In our view, one can summarize a consensus that at least source may trigger the procedure. In RAN2, we suggest a discussion on use case for the target being able to modify. When it comes to CHO modifications triggered by target candidates, the main use case we foresee is when the target decides to cancel a CHO configuration for a given target cell candidate. Is that what is meant here by modification? If so, that is currently being discussed in RAN3. 



If we consider above agreements together, for the case the complete target configuration is not change when source configuration is changed, but in future the complete target configuration may need to be changed, it looks like the source has to send the updated source configuration to target in order to let the target update it’s configuration in future based on latest source configuration. That could be:

A. Whenever source configuration is changed, source sends the updated configuration to target.

B. Whenever target wants to update the CHO configuration, it asks source if there is any new updated source configuration.
C. Others
Note: this is related to whether target can initiate the change of target cell configuration configured to UE in previous CHO command;
Question 1 which option do you prefer? 

	Company
	A, B or C?
	Remark

	Ericsson
	In our understanding the fundamental question here is if modification can be triggered by source and/or target and/or both. Same is being discussed by RAN3 (i.e. we should avoid overlaps).

Reminder: shouldn’t RAN2 primarily discuss UE behaviour?

 [Rap] How to handle UE is discussed in Q2.
	From RAN2 perspective the UE behaviour related to this matter is simple:

· UE has a stored RRCReconfiguration (or equivalent) prepared by a target candidate having as baseline the UE’s current configuration.

· As agreed, upon execution, UE applies that configuration on top of the UE’s current configuration.

· It is source’s responsibility to make sure that UE has stored CHO configurations (i.e. RRCReconfiguration from target candidates) based on UE’s latest current configuration. How this algorithm is done at the network is not specified (at least not by RAN2). 

In our view, the first thing companies need to acknowledge or not in RAN2 is: “It is source’s responsibility to make sure that UE has stored CHO configurations (i.e. RRCReconfiguration from target candidates) based on UE’s latest current configuration. How this algorithm is done at the network is not specified (at least not by RAN2).”

Then, when it comes to the modification procedure at the UE, the simplest is to consider a replacement of the whole RRCReconfiguration (or equivalent) prepared by target candidate, instead of further complicated delta signalling on top of delta signalling (over-specification in our view). 

About the fundamental question, even though this is a RAN3 discussion, this is how we interpreted A:

· Source decides it needs to update UE’s source current configuration;

· Source receives a new RRCReconfiguration (or equivalent) with target’s configuration based on newly decided UE’s current configuration e.g. by cancelling the CHO at target candidate and triggering a new CHO preparation (if RAN3 does not define a modification procedure);

· Source finally updates the UE with source configuration and (as agreed, in the same message) with new CHO for that target, also based on new UE’s current configuration. 

· This update is the modification procedure at the UE defined in RRC. This is what we should be discussing. And, we propose that to be a replacement of the stored RRCReconfiguration.  

The use case where the target decides to modify its CHO configuration (i.e. its associated RRCReconfiguration) is not very clear and should be further down prioritized by RAN2.

[Rap] I would prefer to avoid the discussion whether source or target can trigger the modification of target CHO configuration since it is discussing in RAN3. But ok to check company view in Q1-1.

How to handle delta configuration is discussed in Q2. I clarified the network solution alt1 based on your description as source sends the updated source configuration to target, and target generates target configuration based on latest source configuration. The source uses it to replace original candidate cell configuration.  

	OPPO
	A
	CHO configuration may be updated due to source configuration update or by target node itself. Option B is not suitable for the case where source configuration change triggers CHO configuration update.  

	Intel 
	A
	Option B will introduce additional delay for target triggered configuration change. 

	MediaTek
	A
	If the question is only about the coordination of configurations between source and target cells, it seems not RAN2’s focus? Anyway Option A allows target cell to receive source cell configuration changes in time.

	vivo
	A
	We agree with Intel. 

	Docomo
	A
	B needs more coordination between source and target compared with A.

	CATT
	A
	Source should provide the updated source configuration to the target. The procedure to do this can be left to RAN3 discussion.

	Qualcomm
	A
	Agree with Ericsson that the important part is for the UE to have the latest source and target configurations. In that regard, the simplest option is for the source to coordinate with the target for the update when source RRC changes. The details of Xn signalling based on A can be decided by RAN3, i.e. a new modification procedure or re-initiate the CHO procedure. The target updating the configuration when the source does not change should also be allowed; the necessary Xn signalling can be discussed in RAN3.

	Apple
	A
	It should be discussed in RAN3. 

	Spreadtrum
	A with comment
	If the candidate cell utilizes full configuration and if source cell can know this, source cell may not send the updated source configuration to the candidate cell every time.

It is RAN3 responsibility to ensure that when UE receives updated target configuration which is based on the latest source configuration if delta signalling is applicable.

	NEC
	A
	agree with Intel

	Sharp
	A
	Agree with Ericsson that in RAN2 UE behaviour is to have the latest source and target configuration.  How to make sure that UE has the latest configuration should be discussed in RAN3 e.g. coordination between source and target. For the target CHO configuration update, we also think replacement the whole RRCReconfiguration (target CHO configuration) is an easy way from UE point of view.

Besides, it is also not clear to us in which case the target initiates the modification of the CHO configuration.

	ITRI
	A
	We share the same view as MediaTek. This may not be a RAN2 issue. But when we take the delay and signal overhead into consideration, option A is more suitable.

	CMCC
	A
	Agree with Intel.

	ETRI
	A
	Same view as CATT.

	Xiaomi
	A
	CHO configuration may need to be changed upon source configuration update. Therefore, target should be notified upon source configuration update and decide whether to change the CHO configuration.

	Huawei, HiSilicon
	A
	A is simpler than B.

	ZTE
	A
	Both option A and B can work. Option A can be used in case of source triggered configuration change, while option B can be used in case of target triggered configuration change. But option B will introduce additional delay for requesting source configuration.

	Lenovo&MotM
	A
	A is up to network implementation. B is RAN3 scope.

	Samsung
	A
	As indicated, this is needed if target initiated CHO config is supported with delta signalling

	Vodafone 
	A
	Agree with Original Ericsson’s comments that any changes on the source basestation should be sent via the network to the target basestation . The question is how frequent would these updates be? Instantons or at a specified time?

	LG
	C
	Because the target cell refers the latest source cell configuration firstly and the target cell transfers source+delta configuration as a CHO configuration to the source cell, the target cell can refers the latest CHO configuration which is based on the source+delta configuration. Then, in my understanding, the target cell can provide the update of the CHO configuration regardless of the current status of the source cell.

It also seems this discussion is related to how UE handle the target configuration after receiving handover command. 

If the UE stores the target configuration as a full configuration using the source configuration i.e. source+delta configuration, the source doesn’t have to send the updated source configuration to target for target update.

Since the target configuration can be updated by modifying the existing CHO configuration and the updated target configuration can be sent by delta signalling, the UE can update the target configuration based on the full configuration i.e. the source+delta configuration when receiving modified target configuration only.

	Nokia, Nokia Shanghai Bell
	A and C
	This depends on whether the source configuration change requires changes in target configuration: In some cases the target cell configuration may not be affected by source reconfigurations, and source could only inform target when that is not the case.

However, in most cases it’s anyway good for the source to inform the target about the change in the CHO UE context, but this can be left up to network implementation.

	Futurewei
	A
	For the intermediate changes initiated by source, the same procedure should be followed as for the initiating a CHO by the source. The source notifies the changes to the target, the target responds to the source with any target changes reflecting the source change. The procedure should not be reversed as B. If the source have the intelligence to tell which change may impact, the source may skip the inquiry to the target but we consider it is network implementation. A should be the basic.


27 companies provided view.

24 companies agreed A, i.e.

A. Whenever source configuration is changed, source sends the updated configuration to target if the target cell configuration is affected by source configuration.

But this is  also related to RAN3 discussion. Therefore Rapporteur would suggest:

Proposal 2. From RAN2 perspective, whenever source configuration needs to be changed, source sends the updated configuration to target if a new CHO configuration is needed 


, and ask RAN3 to confirm.
[Ericsson] This statement is unclear, please consider the suggested updates. The way it is written gives the impression (was that the intention) that the source first changes the UE’s configuration and then send the update to target. However, a more logical approach would be to first inform target and get a new RRCReconfiguration from target, to only then change source. Also, this is only needed if source still wants CHO to be configured, as source has always the option to cancel CHO.
For the issue how to handle the target cell configuration for delta signalling purpose (.i.e. the complete target configuration itself is not changed) when source configuration is updated, it would be:

Alt 1: 
Solved by network (i.e. the network always updates candidate cell (s) configuration to adapt the latest source configuration (if any) for delta signalling purpose when source configuration is changed), e.g. source sends the updated source configuration to target, and target generates target configuration based on latest source configuration. The source uses it to replace original candidate cell configuration.
It will increase the signalling overhead since the target node may need to issue a new updated delta CHO configuration for each candidate cell whenever source configuration is changed. On the other hand, re-configurations at the source is not the most typical use case. 

Alt 2: Solved by UE (i.e. the candidate cell configuration does not need to be changed to adapt latest source configuration for delta signaling purpose when source configuration is changed)
The UE based solution could be:

Alt 2-a: The UE stores the full candidate cell configuration acquired based on received CHO command and current source configuration when reception of CHO command; 

This requires the UE to decode the candidate cell (s) configuration immediately upon reception of CHO command. As result, it may consume more memory of UE (depending on how many candidate cells are configured). 

Alt 2-b: The UE separately stores a baseline source configuration for each delta CHO command;

This does not require the UE to decode the candidate cell configuration immediately upon reception of CHO command.

The baseline source configuration is the source configuration when the UE receives the CHO command. That could be different for different delta CHO commands, and could consume more memory of the UE (depends on how many times the source configurations are changed); The UE may store delta for change of source configuration. But anyway, some initial source configuration should be stored separately as a whole at minimum.

Alt 2-c: The UE converts an existing delta CHO command into new delta based on the latest source configuration; 

This does not require the UE to decode the candidate cell configuration immediately upon reception of CHO command; But the UE has to decode the candidate cell configuration whenever source configuration is changed.

Alt 2-d: Leave it to UE implementation. 

Alt 3: other (please describe in details in the Remark)

Question 2 How to handle the candidate cell configuration for delta signaling purpose (.i.e. the complete target configuration itself is not changed) when source configuration is changed? UE based solution or network based solution? If your preference is UE based solution, please also indicate which alternative. 

	Company
	UE based solution (which one) or network based solution or others?
	Remark

	Ericsson
	Network based
	In our view the formulation of the question clearly shows that a network-based solution is the simplest approach. UE based solution, as stated by rapporteur is a signalling optimization. Considering this modification may not be the most typical use case, for the sake of progress we should just agree on a network-based solution as baseline. 

Our previous formulated suggestion still holds here: it is network’s responsibility to make sure that UE has stored CHO configurations (i.e. RRCReconfiguration from target candidates) based on UE’s latest current configuration and, that how this algorithm is done at the network is not specified (at least not by RAN2).


	OPPO
	UE based solution (Alt 2-a)
	This is the simplest UE-based solution. For alt1, it will introduce too much signalling overhead.

	Intel
	UE based solution (Alt 2d)
	We can leave it to UE implementation on how to handle the target configuration when source configuration is changed;

	MediaTek
	UE based solution (Alt 2-a)
	This option actually allows simplest UE implementation. We do not think it a big problem for UE to decode CHO candidate cell configuration immediately upon CHO command reception, since there won’t be too many CHO candidates configured for a UE. 

	vivo
	UE based solution (Alt 2-a, or 2-d)
	As rapporteur indicated, Alt-1 will increase the signalling overhead. Alt 2-a should be the baseline. We also accept to leave it to UE implementation (alt 2-d).

	Docomo
	Network based
	For the case target configuration is not changed while source configuration is changed, the latest target candidate CHO configuration should be guaranteed by network even with a cost of signalling overhead. Configuration inconsistency between UE and network should be avoided.  

	CATT
	Network based (Alt-1) or Alt2-d
	We think that UE based solutions are a signalling optimisation. We can follow the network based solution where the network makes sure the UE is provided with an updated CHO command based on the latest network configuration. If signalling optimisation is required, Alt2-d: UE implementation could be used. The principle of the relationship between CHO configuration and source cell configuration is still maintained (i.e. Delta configuration for CHO commands is based on latest source configuration)

	Qualcomm
	Alt-1
	Network based option is simpler and analogous to the handling of legacy HO configuration. The signalling optimizations complicate the UE behaviour. RAN2 agreement that the delta configuration is based on latest source cell configuration makes the Alt-1 the more reasonable option.

	Apple
	Network based (Alt-1)
	Network based solution can reduce the UE complexity on the reconfiguration message processing. 

	Spreadtrum
	UE based solution (Alt 2-a)
	Alt 2-a is baseline and UE should support, as the target configuration may use full configuration.

	NEC
	UE based solution (Alt 2a)
	This looks the simplest solution.

	Sharp
	Alt-1
	We do think update of CHO configuration is not a common case, thus s simple option based on the network is enough.

	ITRI
	UE based solution (Alt 2-a)
	This option is a simple way to handle candidate cell configuration.

	CMCC
	Network based
	Network based Alt-1 follows the legacy and the network should ensure the configuration stored by UE is the latest one. Since the re-configuration of source is not the most typical one, the signal overhead increasement brought by Alt-1 is not the main concern.

	ETRI
	Alt-1
	Same view as Qualcomm and CMCC.

	Xiaomi
	Alt -1
	Alt 2 would require extra UE capability.

	Huawei, HiSilicon
	Alt 1
	Firstly, we think network based solution is simpler than UE based solution. Secondly, regarding signalling overhead, we understand that it depends on how frequent the target configuration will change and network implementation should be able to handle it, so we do not think signalling overhead is a big issue.

	ZTE
	Network based
	The network should be responsible to guarantee that the UE has stored the right CHO configuration based on UE’s latest configuration. Thus, a possible action for the NW is that the source cell can release all the stored CHO candidate cells first and then add them back later whenever the source configuration is updated. 

	Lenovo&MotM
	Alt-1
	It will not happen frequently. So, it can be up to network handling.

	Samsung
	UE based, Alt 2d
	It seems strange to signal configuration of all CHO candidates in case the change in source config does not affect the resulting target config

	Vodafone
	Alt-1 Network based
	Network based solution is the simples and the most elegant as it would be network’s responsibility top update any changes in the basestations’ configurations 

	LG
	Alt 2a
	It seems simpler than other options. Same as our response to Q1, we can prevent unnecessary interworking between the target and the source cell.

	Nokia, Nokia Shanghai Bell
	Alt.1 and Alt.2a
	A mix of Alt.1 and Alt2a seems reasonable: Network can always choose to update the CHO (alt.1), but some rules are needed for the UE as well (e.g. alt.2a). Anyway Alt.1 is always allowed since CHO configuration is under network control.

In our view, UE should always check that the received CHO configuration is valid (as per Alt.2a) at least for verification purposes. This defines the UE and network behaviours explicitly without needing to consider the timing of the UE/Network actions varefully (since UE always checks and stores the configuration immediately), while still allowing network to choose whether to update target CHO configuration upon source configuration change.

[Rap] I counted it as Alt1. 

	Futurewei
	Network based, Alt-1
	The configurations have to be set by the network. It is hard for a UE to interpret any source configuration changes to further target configuration changes. 


27 companies provided view.

Alt 1, network based: 17  companies;

Alt 2 UE based:



Alt 2a: 7
· Alt 2d: 4

Rapporteur would suggest to go for majority.

Proposal 3. When source configuration needs to be changed, it is up to Network implementaion to ensure that the UE stored CHO configurations is based on UE’s latest source configuration.  
Regarding RRC processing requirements for the reconfiguration with CHO command, to our understanding the handling of CHO command is different from the handling of legacy HO command.

For legacy HO command, the UE will decode the RRC message and apply the configuration to low layer immediately; 

However the handling of the target cell configuration for CHO can be split into two steps:

Step 1: Decode the CHO command including the source configuration, if present, and the execution condition (both decode and apply upon reception of CHO command) and target cell configuration. (Whether to decode and check compliance upon reception of CHO command or upon CHO execution can be discussed separately, see question 5); 

Step 2: Apply the target cell configuration to low layer, the UE can only do this upon CHO execution since source link/source configuration is used for low layer before CHO execution.  

Question 3 Do companies agree that the handling of target cell configuration for CHO is split into below two steps?

Step 1: Decode the CHO command including source configuration, if present, and execution condition (both decode and configure upon reception of CHO command).

Note:Whether to decode and check compliance upon reception of CHO command (step 1) or upon CHO execution (step 2) is addressed in question 5; 

Step 2: Apply the target cell configuration to low layer, the UE can only do this upon meeting the CHO execution condition for the cell since source link/source configuration is used for low layer before CHO execution.  

	Company
	Yes/No
	Remark

	Ericsson
	
	There is one aspect in Step 1 that is unclear. Why does the UE need to decode the “target cell configuration” upon reception? What do we mean by decoding? Is it parsing the ASN.1 structure?

[Rap] it depends on Q2 and Q5. To my understanding, the UE needs to

1 parse the ASN.1 structure (to check whether coding problem);

2 also needs to check whether the whole configuration (source/target) exceeds the UE capability or not. 

3 Alt2-C in Q2 if agreed, coverts the configuration to the new delta configuration;

We would rather remove that part, then we agree with Step 1. Putting that back depends on Q5.

[Rap] Updated as Note.

	OPPO
	Yes
	

	Intel 
	Yes
	

	MediaTek
	Yes
	The meaning of “decode” may need to be further clarified, but in general we agree to such “2-step” interpretation.

	vivo
	Yes
	

	Docomo
	Yes
	

	CATT
	Yes
	We agree to have 2 step execution.

	Qualcomm
	Yes but
	In step 1, the UE should only apply the source configuration and CHO execution conditions for the target but does not need to decode the target cell configuration. The Step 2 for applying the target is done upon triggering of the CHO execution condition.

	Apple
	Yes
	

	Spreadtrum
	Yes
	

	NEC
	Yes
	

	Sharp
	yes
	

	ITRI
	yes
	

	CMCC
	Yes
	

	ETRI
	Yes
	

	Xiaomi
	Yes
	

	Huawei, HiSilicon
	Yes
	

	ZTE
	Yes 
	

	Lenovo&MotM
	Yes
	

	Samsung
	Yes
	We agree that decoding and compliance check can be done upon receipt or upon execution

	Vodafone
	Yes
	

	LG
	Yes
	

	Nokia, Nokia Shanghai Bell
	Yes
	In the first step, UE verifies that the received RRC reconfiguration is valid (including the CHO part), just like currently. In the second step, the UE acts upon the received configuration by triggering the HO (similar to RRM measurement configuration currently).

	Futurewei
	Yes
	


27 companies provided view.

· 26 companies agreed that the handling of CHO configuration can be split into 2 steps:

· Step 1: Decode the CHO command including source configuration, if present, and execution condition (both decode and configure upon reception of CHO command).

· Note:Whether to decode and check compliance upon reception of CHO command (step 1) or upon CHO execution (step 2) is addressed in question 5; 

· Step 2: Apply the target cell configuration to low layer, the UE can only do this upon meeting the CHO execution condition for the cell since source link/source configuration is used for low layer before CHO execution.  

Rapporteur would suggest to go for majority.

Proposal 4. The handling of CHO configuration can be split into 2 steps as below and inform RAN4 about RAN2 agreements:

Step 1: Decode the 

 RRCReconfiguration/RRCConnectionReconfiguration including source configuration, if present, and CHO execution conditions (both decode and configure upon reception of RRCReconfiguration/RRCConnectionReconfiguration).

Note:Whether to decode and check compliance upon reception of CHO command (step 1) or upon CHO execution (step 2) is addressed in question 5; 

Step 2: Apply the target cell configuration 
 (i.e. a stored RRCReconfiguration/RRCConnectionReconfiguration prepared for the selected target)
, the UE can only do this upon meeting the CHO execution condition for the cell.

  
[Ericsson] We are not sure where this proposal leads us, as something similar has been agreed before. Isn’t the whole point that the “target cell configuration” (i.e. the RRCReconfiguration in the OCTET STRING container) is stored upon reception, and only applied upon fulfillment of the associated condition? It would be good to understanding the reasoning to have such an agreement. Could you show what you have in mind as text in the RRC specs?




Based on the definition of RRC processing delay in RRC spec (refer to NR, but LTE is same) as below, step 2 above should not be counted as RRC processing delay for reception of CHO command. The UE may not know when in future the execution condition will be met and it could configure the target cell configuration. But it is related to HO delay defined in RAN4. 

The performance requirement is expressed as the time in [ms] from the end of reception of the network -> UE message on the UE physical layer up to when the UE shall be ready for the reception of uplink grant for the UE -> network response message with no access delay other than the TTI-alignment (e.g. excluding delays caused by scheduling, the random access procedure or physical layer synchronisation). 
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Figure 12.1-1: Illustration of RRC procedure delay

Question 4 Do companies agree that, in step 2 in Question 2, configuring the target cell configuration to lower layers upon CHO execution procedure (i.e., when UE meets the execution condition possibly at some time in future), should  not be counted as part of RRC processing delay requirement for CHO command?

	Company
	Yes/No
	Remark

	Ericsson
	
	We agree this is a quite separated processing delay and should not be counted as the same message, as in legacy.

However, it would be a bit artificial to say that because these are separated requirements, checking compliance of target’s configuration upon reception does not negatively affect CHO delay requirements 😊. 

[Rap] That is discussed in Q6.

	OPPO
	Yes
	Since CHO execution cannot be precisely predicted, the time waiting for CHO execution should not be counted as part of RRC processing delay for CHO.

	Intel
	Yes
	

	MediaTek
	Yes
	

	vivo
	Yes
	

	Docomo
	Yes
	

	CATT
	Yes
	Agree that CHO execution is different from legacy HO execution. Thus the CHO execution should not be counted as part of RRC processing delay requirement for reception of CHO command.

	Qualcomm
	Yes
	There should be two separate RRC processing delay requirements for these two steps.   

	Apple
	Yes
	

	Spreadtrum
	Yes
	

	NEC
	Yes
	

	Sharp
	Yes 
	

	ITRI
	Yes
	

	CMCC
	Yes
	

	ETRI
	Yes
	

	Xiaomi
	
	Up to RAN4

	Huawei, HiSilicon
	Yes
	

	ZTE
	Yes 
	

	Lenovo&MotM
	Yes
	

	Samsung
	Yes
	

	Vodafone
	Yes
	The time taken for lower layers to execute a particular command is very much depended on the implementation and it will vary from one equipment to another! 

	LG
	Yes
	In the perspective of CHO processing, we can think two time duration.

The first duration is that the time duration from the time of receiving CHO configuration to the time of sending ack which indicates that the UE well received the CHO configuration.

The second duration is that the time duration from the time of receiving CHO configuration to HO complete.

We think the second duration is not likely to be related to the processing delay.

	Nokia, Nokia Shanghai Bell
	Yes
	The Step2 RRC processing delay should be discussed separately from the step1 RRC processing delay.

	Futurewei
	Yes
	Since CHO is a pre-configured HO, if CHO command issued early enough, processing time is not an issue. Execution delay seems more important. The delay requirement for CHO deserves more discussion.


27companies provided view.

· 26 companies agreed that applying the target cell configuration upon CHO execution procedure (i.e., when UE meets the execution condition possibly at some time in future), should  not be counted as part of RRC processing delay requirement for CHO command
Rapporteur would suggest to go for majority.

Proposal 5. 

 applying the stored target cell configuration upon CHO execution procedure (i.e., when UE meets the execution condition possibly at some time in future), should  not be counted as part of RRC processing delay requirement for the RRCReconfiguration/RRCConnectionReconfiguration carrying CHO configuration

. Inform RAN4 about RAN2 agreements.  
For step 1, if the UE performs “decode candidate cell configuration” upon execution of CHO, it will increase CHO delay. 

Question 5  Should the UE perform “decode candidate cell configuration” upon:

a) reception of CHO command;

b)  execution of CHO;

c) Other (please describe in details)

d) It is up to UE implementation, the UE can perform the checking upon execution of CHO or before execution of CHO;

	Company
	a? or b? or c?
	Remark

	Ericsson
	b), but we need to discuss it as a minimum requirement. Hence, the formulation SHOULD is not very nice.
	We need to discuss minimum requirements in RAN2. In our view, it would be unfortunate if UE shall be required to check compliance upon reception as that will lead to an increased processing delay, and most of the time would be about unnecessary messages (non-triggered candidates). 

Hence, the minimum requirement is that UE shall perform the checking at execution. Then, we can discuss if that forbids or not the UE implementation to perform that action before if it wants to e.g. upon reception.

This is similar to many procedures in RRC. For example, resume preparation defines the UE shall perform key refresh, but nothing prevents a UE implementation to compute keys in advance. 

[Rap] Added option d to address your option. I assume d is your preference?

	OPPO
	a
	RAN2 has agreed that RRCReconfiguration message is reused to signal CHO command and it would be simple that UE follows the same behaviour when receiving RRCReconfiguration message.

	Intel 
	a
	To handle the decoding/ compatible check upon reception of CHO command, could reduce the CHO latency when execution condition is met and also can find compatible problem early.

	MediaTek
	a
	Decoding (or parsing) CHO candidate cell configurations isn’t that complicated. UE can do this upon reception of CHO command.

	vivo
	a
	The UE should evaluate whether it is able to comply with (part of) the reconfiguration when reception of CHO command. Thus, option a) should also be adapted here to save some latency for CHO execution. 

	Docomo
	a
	Decode candidate cell configuration early can help check the compliance of the target cell configuration quick.

	CATT
	a
	For a) the UE should perform “decode candidate cell configuration” upon reception of CHO command. For b), if the UE can’t find the configuration is incompliance before CHO execution, the evaluation of CHO execution condition on this cell will be in vain. 

a) follows the current RRCReconfiguration principle which has less impact on specification.

	Qualcomm
	b
	Decoding and checking the configuration of all candidate cells increase latency for RRC processing and incur unnecessary UE power consumption if some or all of these target cells are never triggered for CHO execution. The “decoding” by itself has no benefit if the UE does not check if the RRC reconfiguration is valid.

	Apple
	a
	If UE decodes the candidate cell configuration upon receiving the CHO command, it can check the configuration validity and perform reconfiguration failure operation if the configuration has compliance problem or exceed UE capability.

	Spreadtrum
	a
	Same as the current handling.

	NEC
	a
	b) will cause undesirable situation such that one condition is met, but the target configuration cannot be accommodated and then CHO to the target is failed.

	Sharp
	a
	Share CATT’s views.

	ITRI
	a
	We share the same view as OPPO.

	CMCC
	a
	Decoding CHO candidate cell configuration upon the reception is to ensure the compliance of the CHO command. This increase the robustness of the CHO and is consistence with the legacy when receiving RRCReconfiguration message. Besides, a follows the legacy.

	ETRI
	b
	Same view as Qualcomm.

	Xiaomi
	B
	If there is compliance issue, UE would trigger RRC reestablishment upon decoding. The only difference between option a) and b) is the reestablishment timing. We don’t see much performance difference.

If option a) is used, we may have to face the case that only one or subset of candidate cell configuration(s) have compliance issue while others don’t. Reestablishment would lose the chance of successful accessing candidate cell which doesn’t have compliance issue.

	Huawei, HiSilicon
	a)
	A) is following the legacy logic, and it is not complicated. From network point of view, the main difference between a) and b) is that:

- if there is a failure in a), the network may consider it as a reconfiguration failure

- if there is a failure in b), the network may consider it as a HO failure. CHO itself is to reduce HO failure(s), so b) seems contradicting the intention of CHO.

	ZTE
	a
	Prefer to reuse the same behaviour when receiving RRCReconfiguration message in current release for simplicity. Besides, the UE can check compliance of candidate cell configuration upon reception of CHO command. If the UE can not comply with the candidate cell configuration, the UE can report the failed candidate cell configuration to the source cell in the RRCReconfigurationComplete message, instead of triggering RRC re-establishment procedure, since the source cell can still work normally in this stage. However, in case decoding and checking compliance of candidate cell configuration upon execution of CHO, RRC re-establishment should be triggered if the UE fails to comply with the candidate cell configuration.

	Lenovo&MotM
	a
	The behaviour of ‘decoding’ and ‘compliance checking’ can be done upon reception of CHO command, which can reduce the delay.

	Samsung
	a
	We see no real need/ not much benefit to deviate from the handling we have for other cases with embedded messages

	Vodafone 
	a
	It would be a better technical solution if the target cell’s information was decoded at the beginning of the CHO process as if there were any problems the handover could be cancelled. 

	LG
	a
	We want to keep the legacy principle. The UE shouldn’t perform cell measurement to a cell that has an invalid configuration. It may lead the UE to unnecessary handover failure and it causes additional time delay. From the network point of view, it causes waste of the network resources since the network would know invalidation later.
To prevent those inefficient handling, the UE needs to check validation as soon as received.

	Nokia, Nokia Shanghai Bell
	a
	UE should verify the configuration immediately upon reception. If it’s done at HO execution, re-establishment might be triggered in error cases without source cell being none the wiser about the reason.

	Futurewei
	a
	As indicated in the answer to previous question, CHO is pre-configuration, step one is more tolerable to processing delay.


27 companies provided view.

· A upon receiving CHO command: 23
· B upon execution of CHO:4

Rapporteur would suggest to go for majority.

Proposal 6. the compliance check for each target candidate configuration is done when the RRCReconfiguration/RRCConnectionReconfiguration message is received, as in Rel-15 for any RRCReconfiguration/RRCConnectionReconfiguration message;

[Ericsson] The proposal could be acceptable to us, but before we would like to confirm something with rapporteur. Some companies argued that this approach would be simpler to specify as it would be just like current compliance check upon reception of RRCReconfiguration. That means we do not need to change/add anything to RRC about compliance check to cover this agreement, correct? If that is the case, we suggest the highlighted modification to the proposal.



So far the RRC processing delay requirement for NR RRCReconfiguration message is:

	Procedure title:
	Network -> UE
	UE -> Network
	Value [ms]
	Notes

	RRC Connection Control Procedures

	RRC reconfiguration


	RRCReconfiguration
	RRCReconfigurationComplete
	10
	

	RRC reconfiguration (scell addition/release)
	RRCReconfiguration
	RRCReconfigurationComplete
	16
	

	RRC reconfiguration (SCG establishment/ modification/ release)
	RRCReconfiguration
	RRCReconfigurationComplete
	16
	


For LTE

	RRC connection re-configuration (radio resource configuration)


	RRCConnectionReconfiguration
	RRCConnectionReconfigurationComplete
	15
	

	RRC connection re-configuration (measurement configuration)


	RRCConnectionReconfiguration
	RRCConnectionReconfigurationComplete
	15
	

	RRC connection re-configuration (intra-LTE mobility)


	RRCConnectionReconfiguration
	RRCConnectionReconfigurationComplete
	15
	

	RRC connection reconfiguration (SCell addition/release)
	RRCConnectionReconfiguration
	RRCConnectionReconfigurationComplete
	20
	

	RRC connection reconfiguration (SCG establishment/ release, SCG cell addition/ release)
	RRCConnectionReconfiguration
	RRCConnectionReconfigurationComplete
	20
	

	RRC connection re-configuration (NR measurement configuration)
	RRCConnectionReconfiguration
	RRCConnectionReconfigurationComplete
	15
	

	RRC connection reconfiguration (NR SCG establishment/ /modification/release)
	RRCConnectionReconfiguration
	RRCConnectionReconfigurationComplete
	20
	

	RRC connection re-configuration (intra-LTE mobility with NR SCG establishment/ /modification/release)


	RRCConnectionReconfiguration
	RRCConnectionReconfigurationComplete
	20
	


Considering the step 1 above, the UE only needs to decode and configure execution condition (as measurement configuration), and may decode one or multiple candidate cell configuration (s), but the UE does not need to apply candidate cell configuration to low layer and no glitch time, the processing delay could be similar to:

· LTE:  RRC connection re-configuration (measurement configuration)  15ms

· NR: RRC reconfiguration 10ms

Question 6 What RRC processing requirement should be for reconfiguration message with CHO command: NR 10ms? LTE 15ms? or

	Company
	NR 10ms?

LTE 15ms? or
	Remark

	Ericsson
	yes
	In our view this is yet another benefit in defining as minimum requirement the compliance check of the target’s candidates RRCReconfiguration(s) upon execution: we would not need to discuss new RRC processing requirements for the same message with and/or without CHO configurations.

	OPPO
	NR 10ms

LTE 15ms
	Similar as RRC processing for reconfiguration message carrying radio resource configuration/measurement configuration



	Intel
	NR 10ms

LTE 15ms
	

	MediaTek
	NR 10ms

LTE 15ms
	

	vivo
	NR 10ms

LTE 15ms
	Same as reconfiguration. 

	docomo
	NR 10ms

LTE 15ms
	

	CATT
	NR 10ms

LTE 15ms
	Similar to RRC reconfiguration message, no need to define new processing requirements.

	Qualcomm
	
	Existing delay requirements can be used assuming that the UE does not need to decode and apply the target cell configurations.

	Apple
	NR 10ms

LTE 15ms
	

	Spreadtrum
	NR 10ms

LTE 15ms
	

	NEC
	NR 10ms

LTE 15ms
	do not see a need of some additional time compared to normal reconfiguration.

	Sharp
	NR 10ms

LTE 15ms
	

	ITRI
	NR 10ms

LTE 15ms
	

	CMCC
	NR 10ms

LTE 15ms
	

	ETRI
	NR 10ms

LTE 15ms
	Same view as OPPO.

	Xiaomi
	NR 10ms

LTE 15ms
	

	Huawei, HiSilicon
	Yes

NR 10ms

LTE 15ms
	

	ZTE
	NR 10ms

LTE 15ms
	

	Lenovo&MotM
	Yes
NR 10ms

LTE 15ms
	

	Samsung
	Yes
	As for reconfiguration

	Vodafone 
	NR 10ms

LTE 15ms
	Preferably less than NR 10ms LTE 15ms. It should be possible to obtain less than these latency figures for modern transmission / fronthaul network 

	LG
	NR 10ms

LTE 15ms
	

	Nokia, Nokia Shanghai Bell
	NR: 10ms

LTE: 15 ms
	Same requirements as for processing legacy HO commands could be reused for the (step 1 of) CHO command processing. 

	Futurewei
	NR: 10ms

LTE: 15 ms
	


27 companies provided view.

· Same as NR/LTE requirement for reconfiguration carrying radio resource configuration/measurement configuration, NR 10ms, LTE 15ms: 26
Rapporteur would suggest to go for majority.

Proposal 7. We do not introduce new requirement for RRC reconfiguration message containing CHO configuration, i.e. NR 10ms, LTE 15ms; Inform RAN4 about RAN2 agreements
Considering the discussion on 2 step handling of RRCReconfiguration message and RRC processing delay is related to the definition of HO delay which is RAN4 scope. 

Question 7 Should we send LS to RAN4 to inform our conclusion on 2 steps handling of RRCReconfiguration message with CHO command and RRC processing delay for RRCReconfiguration message with CHO command?

	Company
	Yes or no
	Remark

	OPPO
	Yes
	RAN4 may need these information to define HO delay for CHO.

	Intel
	Yes
	It can help RAN4 to define delay requirement for CHO.

	MediaTek
	Yes
	

	vivo
	Yes
	This is helpful for RAN4 to define the HO delay.

	Docomo
	Yes
	

	CATT
	Yes
	

	Qualcomm
	Yes
	RAN4 is also already looking at this but it is fine to inform them on RAN2 agreements.

	Apple
	Yes
	

	Spreadtrum
	Yes
	

	NEC
	Yes
	

	Sharp 
	Yes 
	

	ITRI
	Yes
	

	CMCC
	Yes
	

	ETRI
	Yes
	

	Xiaomi
	Yes
	

	Huawei, HiSilicon
	Yes
	

	ZTE
	Yes 
	

	Lenovo&MotM
	Yes
	

	Samsung
	Yes
	Seems fine

	Vodafone
	Yes
	

	LG
	Yes
	

	Nokia, Nokia Shanghai Bell
	Yes
	This would help RAN4 to define the timing requirements for the CHO – it has already been ambiguous in RAN4 from which point onwards the CHO execution requirements should be defined. Informing RAN4 about the 2 steps in CHO could help to resolve that.

	Futurewei
	Yes
	


26 companies provided the view, and all of them support to send LS to RAN4 to inform them of RAN2 agreements.

Proposal 8. Send LS to RAN4 to inform them of RAN2 agreements on P4, P5 and P7.
In [1], it was discussed how to handle the case where the UE cannot comply with the received CHO configuration, but no conclusion was made in the last meeting since it is also related to open issue in Chairman note. It would be good to confirm whether reestablishment is used for this case considering most companies preferred this in [1]. 

	Question 6: What is the UE’s behavior if the UE cannot comply with the received CHO configuration?
a) Trigger RRC Re-establishment procedure;

b) Other options, please specify;

In Q6, 19 companies agreed that UE should trigger re-establishment if it cannot comply with the received CHO configuration. 2 companies mentioned the option that failed CHO configuration should be reported in the complete message. 2 companies proposed to check for compliance at the trigger time. Rapporteur suggests to go for majority views, i.e. a).


Question 8 Do companies agree that the UE shall trigger re-establishment if it cannot comply with the received CHO configuration?

	Company
	Yes/no?
	Remark

	Ericsson
	This question should be discussed after discussion about the working assumption
	In our view, we should first check if the working assumption is confirmed or not. If not, yes, re-establishment.

But if the WA is confirmed, we would like to understand why companies think that this configuration failure case in LTE is handled in the same way as RLF/HO but here companies would like to treat it differently. 

[Rap] then I assume your preference is:

Yes, if WA is not agreed;

Same as WA, if WA is agreed. 

	OPPO
	Yes, if WA is not agreed;

Same as WA, if WA is agreed.
	

	Intel
	Yes
	Configuration failure is rare case. Do not see the need to optimize it.

	MediaTek
	Yes, if WA is not agreed;

Same as WA, if WA is agreed.
	

	vivo
	No
	Before applying the CHO configuration, if the UE found it cannot comply with the UE capability, there is no need to trigger re-establishment. 

	Docomo
	Yes
	Just like RRCReconfiguration failure.

	CATT
	Yes, if WA is not agreed; Apply WA, if WA is agreed.
	If WA is agreed, we should apply the WA for reconfiguration failure case as well.

	Qualcomm
	Yes
	No reason to over-optimize this. Again, this should only be triggered when the UE performs CHO execution. The WA regarding CHO failure is a separate issue.

	Apple
	Yes
	We donot need to optimize the RRC Configuration failure procedure.

	Spreadtrum
	Yes
	Follow the legacy handling.

	NEC
	Yes
	This will be the rare case and the simplest solution is sufficient and clear.

	Sharp
	Yes 
	The WA is for RLF/HOF case, for reconfiguration failure case, we share Intel’s view that no need to optimize for this rare case.

	ITRI
	Yes
	We share the same view as Intel.

	CMCC
	Yes
	No need to optimize the legacy handling for the rare case.

	ETRI
	Yes
	Same view as Intel

	Xiaomi
	Yes
	

	ZTE
	No 
	It should depend on when does the UE perform compliance check for the received CHO configuration. In case checking compliance upon reception of the CHO command, the UE can report the failed candidate cell configuration to the source cell in the RRCReconfigurationComplete message if it can not comply with the received CHO configuration.

In case checking compliance upon execution of CHO, the UE can perform the WA in case of failure to comply with the received CHO reconfiguration, if WA is agreed. While if WA is not agreed, the RRC re-establishment procedure should be triggered in case the UE cannot comply with the received CHO reconfiguration.

	Lenovo&MotM
	Yes if WA is not agreed. WA can be applied if WA is agreed.
	

	Samsung
	Yes
	No need to optimize this. 

	Vodafone
	Yes
	

	LG
	Yes
	But we may also consider a case when other candidate cell configurations are valid. It can be better keep performing cell measurement with other valid configuration except the invalid cell instead of performing re-establishment.

	Nokia, Nokia Shanghai Bell
	No
	Triggering re-establishment will cause source cell connection to break due to erroneous target cell configuration, which is not desirable as it might affect network operation.

[Rap] I counted it as Report failure instead of reestablishment

	Futurewei
	No
	We have similar view as ZTE & Nokia. Since the UE response to triggering execution is more delay sensitive, we think the UE should perform compliance check upon receive the HO command – in the early preparation phase. As long as there is no RLF with the source, the UE should simply reject the configuration without go to the reestablishment.


27 companies provided view.

· Reestablishment: 14
· WA if WA is agreed, otherwise reestablishment: 6

· If compliance check is upon reception of CHO, report failure to source, otherwise depends on WA:1

· Report failure instead of reestablishment: 3

Rapporteur would suggest to go for majority.

Proposal 9. the UE shall trigger re-establishment if it cannot comply with the received CHO configuration;


2.2 Issues on signalling design of CHO configuration 

2.2.1 Execution condition

For Execution condition, so far RAN2 had following agreements:

2
Use add/mod list + release list to configure multiple CHO candidate cells. CHO execution condition can be updated by modifying the existing CHO configuration, Target cell configuration can be updated by modifying the existing CHO configuration.

3
Reuse the RRCReconfiguration/RRCConnectionReconfiguration procedure to signal CHO configuration to UE.

7
Allow having multiple triggering conditions (using “and”) for CHO execution of a single candidate cell. Only single RS type per CHO candidate is supported. At most two triggering quantities (e.g. RSRP and RSRQ, RSRP and SINR, etc.) can be configured simultnaeously. FFS on UE capability.

8
TTT is supported for CHO condition (as per legacy configuration)

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.

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

Based on above agreements, for one candidate cell, the CHO execution condition consists of:

· triggerQuantity, one or two quantities (combination of RSRP, RSRQ and SINR);

· timeToTrigger;

· hysteresis;

· For A3 like condition, a3-Offset is needed;

· For A5 like condition, a5-Threshold1 and a5-Threshold2 are needed;

· NR specific: 
rsType, SSB or CSI-RS;

Note, below parameters are needed for the UE to perform the evaluation of execution condition, but do not need to be contained in execution condition:

· Frequency specific configuration, e.g. NR “absThreshSS-BlocksConsolidation, smtc”,etc,  LTE “allowedMeasBandwidth”, etc can refer to MeasObjectNR (for NR) and MeasObjectEUTRA (for LTE) of the same frequency for the candidate cell, i.e. we do not need to configure it for execution condition specifically.

· frequency of candidate cell (do not need to contain it in execution condition since it will be configured in candidate cell configuration);

· cell id/physical cell id of candidate cell(do not need to contain it in execution condition since it will be configured in candidate cell configuration);

Question 9 Do companies agree that the CHO execution condition consists of below parameters? Please indicate if any additional parameters are needed or missing here, or if any parameters are not needed to be contained in CHO execution condition.
· triggerQuantity, one or two quantities (combination of RSRP, RSRQ and SINR);

· timeToTrigger;

· hysteresis;

· For A3 like condition, a3-Offset is needed;

· For A5 like condition, a5-Threshold1 and a5-Threshold2 are needed;

· NR specific: 
rsType, SSB or CSI-RS;

	Company
	Yes/no?
	Remark (anything is missing or not needed?)

	Eriosson
	Yes
	

	OPPO
	Yes
	In the current ReportConfig, one event can only have one set of {triggerQuantity, timeToTrigger, hysteresis, offset/threshold, rsType}. If two quantities are needed for CHO execution condition, two event instances need to be configured for that.

	Intel
	Yes
	

	MediaTek
	Yes
	Configuration details when two quantities are considered (as OPPO indicated) need to be further confirmed.

	vivo
	Yes
	

	Docomo
	Yes
	

	CATT
	Yes
	

	Qualcomm
	Yes
	

	Apple
	Yes
	

	Spreadtrum
	Yes
	

	NEC
	Yes
	

	Sharp
	Yes 
	

	ITRI
	Yes
	

	CMCC
	Yes
	

	ETRI
	Yes
	

	Xiaomi
	Yes
	

	Huawei, HiSilicon
	Yes
	

	ZTE
	Yes 
	

	Lenovo&MotM
	yes
	

	Samsung
	Yes
	

	Vodafone
	Yes
	

	LG
	Yes
	

	Nokia, Nokia Shanghai Bell
	Yes
	The above seem like the currently agreed parts

	Futurewei
	yes
	


27 companies provided view and all companies agreed, the CHO execution condition consists of:

· triggerQuantity, one or two quantities (combination of RSRP, RSRQ and SINR);

· timeToTrigger;

· hysteresis;

· For A3 like condition, a3-Offset is needed;

· For A5 like condition, a5-Threshold1 and a5-Threshold2 are needed;

· NR specific: 
rsType, SSB or CSI-RS;

Rapporteur would suggest to go for majority.

Proposal 10. , the CHO execution condition consists of:

triggerQuantity, one or two quantities (combination of RSRP, RSRQ and SINR);

timeToTrigger;

hysteresis;

For A3 like condition, a3-Offset is needed;

For A5 like condition, a5-Threshold1 and a5-Threshold2 are needed;

NR specific: 
rsType, SSB or CSI-RS;
For the signalling structure of execution condition, it could be:

Alt 1-1: refer to MeasID, to support two quantities, the network needs to configure two MeasId with different quantity [3];

executionCondToAddModList              ExecutionCondToAddModList                                  OPTIONAL,   --Need N   
}
ExecutionCondToAddModList       ::=   SEQUENCE (SIZE (1..maxExecutionCond)) OF MeasId
The benefit of this option is that we do not need to change current signalling structure for ReportConfig;

The drawback of this option is that the threshold of events has to be same as measurement report unless we indicate this MeasId is not applicable for measurement purpose. 

Alt 1-2: refer to MeasID, to support two quantities, the network needs to configure two MeasId with different quantity; But define CHO specific events in ReportConfig [6] [9];

ReportConfigNR ::=                          SEQUENCE {

    reportType                                  CHOICE {

        periodical                                  PeriodicalReportConfig,

        eventTriggered                              EventTriggerConfig,

        ...,

        reportCGI                                   ReportCGI,

        [[

        reportSFTD                                  ReportSFTD-NR

        ]],

        [[

        condReconfigurationTrigger




CondTriggerConfig,

        ]]

    }

}

ReportCGI ::=                     SEQUENCE {

    cellForWhichToReportCGI          PhysCellId,

    ...

}

ReportSFTD-NR ::=                     SEQUENCE {

    reportSFTD-Meas                      BOOLEAN,

    reportRSRP                           BOOLEAN,

    ...

}

CondTriggerConfig::=            


SEQUENCE {

    eventId                                     CHOICE {

        eventA3                                     SEQUENCE {

            a3-Offset                                   MeasTriggerQuantityOffset,

            timeToTrigger                               TimeToTrigger,

        },

        eventA5                                     SEQUENCE {

            a5-Threshold1                               MeasTriggerQuantity,

            a5-Threshold2                               MeasTriggerQuantity,

            timeToTrigger                               TimeToTrigger,

        },

        ...

    },

    rsType                                      NR-RS-Type,

    ...

}

Alt 1-3: refer to MeasID, to support two quantities, the network needs to configure two MeasId with different quantity; But define CHO flag in EventTriggerConfig;

EventTriggerConfig::=                       SEQUENCE {

    eventId                                     CHOICE {

        eventA1                                     SEQUENCE {

            a1-Threshold                                MeasTriggerQuantity,

            reportOnLeave                               BOOLEAN,

            hysteresis                                  Hysteresis,

            timeToTrigger                               TimeToTrigger

        },

        eventA2                                     SEQUENCE {

            a2-Threshold                                MeasTriggerQuantity,

            reportOnLeave                               BOOLEAN,

            hysteresis                                  Hysteresis,

            timeToTrigger                               TimeToTrigger

        },

        eventA3                                     SEQUENCE {

            a3-Offset                                   MeasTriggerQuantityOffset,

            reportOnLeave                               BOOLEAN,

            hysteresis                                  Hysteresis,

            timeToTrigger                               TimeToTrigger,

            useWhiteCellList                            BOOLEAN

        },

        eventA4                                     SEQUENCE {

            a4-Threshold                                MeasTriggerQuantity,

            reportOnLeave                               BOOLEAN,

            hysteresis                                  Hysteresis,

            timeToTrigger                               TimeToTrigger,

            useWhiteCellList                            BOOLEAN

        },

        eventA5                                     SEQUENCE {

            a5-Threshold1                               MeasTriggerQuantity,

            a5-Threshold2                               MeasTriggerQuantity,

            reportOnLeave                               BOOLEAN,

            hysteresis                                  Hysteresis,

            timeToTrigger                               TimeToTrigger,
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            reportOnLeave                               BOOLEAN,

            hysteresis                                  Hysteresis,

            timeToTrigger                               TimeToTrigger,

            useWhiteCellList                            BOOLEAN

        },

        ...

    },

    rsType                                      NR-RS-Type,

    reportInterval                              ReportInterval,

    reportAmount                                ENUMERATED {r1, r2, r4, r8, r16, r32, r64, infinity},

    reportQuantityCell                          MeasReportQuantity,

    maxReportCells                              INTEGER (1..maxCellReport),

    reportQuantityRS-Indexes                     MeasReportQuantity                                            OPTIONAL,   -- Need R

    maxNrofRS-IndexesToReport                   INTEGER (1..maxNrofIndexesToReport)                            OPTIONAL,   -- Need R

    includeBeamMeasurements                     BOOLEAN,

    reportAddNeighMeas                          ENUMERATED {setup}                                             OPTIONAL,   -- Need R

...

    [[

    notForMeasurementReporting




ENUMERATED {true}                                OPTIONAL,   -- Need N,

    ]]
}

Alt 2:define CHO events, allow multiple quantities in one CHO events [5], and it is used in CHO configuration directly instead of MeasId;

Note: small revision to make it work;

CHOTriggerConfig-r16::=   SEQUENCE {

eventId-r16                                CHOICE {

        choEventA3-r16                          SEQUENCE {

          
a3-OffsetQuantity1-r16

MeasTriggerQuantityOffset,




a3-OffsetQuantity2-r16

MeasTriggerQuantityOffset
OPTIONAL -- Need R



  },
  

 

choEventA5-r16                          SEQUENCE {

          a5-Threshold1-r16


SEQUENCE {




quantity1-r16

MeasTriggerQuantity,




quantity2-r16

MeasTriggerQuantity 
OPTIONAL -- Need R



  },



  a5-Threshold2-r16


SEQUENCE {




quantity1-r16

MeasTriggerQuantity,




quantity2-r16

MeasTriggerQuantity 
OPTIONAL -- Need R



  }



}

} 

hysteresis                              Hysteresis,

timeToTrigger                           TimeToTrigger,

rsType                                  NR-RS-Type,

… 

}

Alt 3: measObjectId and reportConfigId are used as execution condition[8]

condition-r16                SEQUENCE {


measObjectId-r16                        MeasObjectId,


reportConfigId-r16                      SEQUENCE (SIZE(1..2)) OF ReportConfigId

} 

Alt 4: other (pls describe in details)
Question 10 Which option do you prefer for the structure of CHO execution condition? 
	Company
	Alternative?
	Remark 

	Ericsson
	Alternative 1-2
	We assume 1-2 also relies on a list of MeasID(s) but limited to 2 values in the first release and same RS type. 

In our view it seems this alternative is the most future proof, as we can always expand CHO conditions without necessarily having to change the measurement report events e.g. if in the future we agree to multiple RS types, more quantities, etc.

At the same time, it is also a good compromise since it would require much fewer changes to the measurements sub-clauses.

Alt-2 is not very easy to expand, and we see no advantages compared to previous, unless it is the existing measurement reporting structure that is enhanced to support multiple quantities.

Alt-3 was excluded by the following agreement:

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)



	OPPO
	Alt 1-3 (newly added)
	It has been agreed that CHO execution condition is defined as measurement identity, so Alt 2 and Alt 3 should not be considered. Alt 1-1 cannot work if network wants to configure a CHO-specific event which does not trigger measurement reporting. Alt 1-2 can work, but redefining the CHO events is a bit redundant.  We think a simple CHO flag is sufficient to be added in EventTriggerConfig, in case the event is only configured for CHO execution purpose. See the added alt 1-3.

	Intel
	Alt2
	There is no big different between Alt 2 and Alt 1-2. Both Alt 2 and Alt 1-2 need to introduce new events for CHO. The main difference is:

Alt1-2, in CHO execution condition, measID is used, and linked to new CHO events.

Alt 2, in CHO execution condition, CHO events is refered instead of using measID.

The benefit of Alt2 is, we do not need to change existing report configuration. 

If companies prefer Alt1-2, we would prefer to enable two quantities in one events instead of configuring two measId for it. 

	MediaTek
	Alt 1-2
	Alt2 also works, but it seems not aligned with our previous agreement to “define a CHO execution condition by the measurement identity”? 

	vivo
	Alt 1-3
	We share the same view as OPPO for Alt 1-3. 

Beside, Alt 1-2 is also acceptable for us. This Alternative is more direct and clear. If we will define new event only for CHO in future, this alternative is more extensible.

	Docomo
	Alt 1-2
	Alt 1-2 is simple and reuse legacy reportConfig event. Alt-2 introduce new event choEventA3 which includes two offset quantity (measTriggerQuantity). For legacy evenA3, we only have one measTriggerQuantity, does the agreement 7 having multiple triggering condition for CHO execution of a single candidate cell mean Alt-2?

	CATT
	Alt 1-1
	Alt 1-1 reuses the current IE and has less impact to the ASN.1 structure. 
Our understanding of the agreements is that there is no restriction on the number of events configured for one candidate cell. However according to Alt 2 which uses CHOICE structure, only one event can be configured.

	Qualcomm
	Alt 1-1 or Alt 1-2
	Alt 1-1 is the simplest with the flag indicating whether the measID is only for CHO.  Alt 1-2 is also acceptable.

	Apple
	Alt1-2
	Alt1-2 relies on current measurement configuration framework as much as possible.

	Spreadtrum
	Alt 1-2 with comment
	If we follow the previous agreement, alt2 and alt3 are excluded.

When the network configures two measID for CHO trigger condition, the UE has to perform measurement according to these two measID based on the current specification, which would increase UE measurement burden as UE may not need to measure and evaluate neighboring cells other than the candidate cell. UE needs to be permitted to reduce neighboring cell measurement under this situation.

	NEC
	Alt 1-2
	This seems more clearer and aligned with the previous agreements, while Alt.2 is acceptable to us. If go for Alt 1-2, agree with Intel about enabling two quantities in one event instead of two measId.

	Sharp
	Alt 1-1
	Alt 2 and alt 3 is not aligned with the agreement that measID is used for CHO condition configuration. Alt1-1 has less spec impact.

	ITRI
	Alt 1-2
	Alt 1-2 is simple and we prefer to reuse legacy reportConfig event.

	CMCC
	Alt 1-2
	Alt 1-2 reuse the current ReportConfig by defining CHO specific events in it and meets the demand of the previous agreement that CHO execution condition is defined by measurement identity. Thus, Alt 1-2 is a simple choice. Alt 2 and Alt 3 can be excluded following the previous agreement. 

	ETRI
	Alt 1-2 or Alt 1-3
	Same view as vivo.

	Xiaomi
	Alt 1-1
	Alt 1-1 is simple and clean. If CHO condition is met, UE would leave source cell, so there would b`e no additional measurement report.

	Huawei, HiSilicon
	Alt 1-2
	It can be seen that we are using EventTriggerConfig as a baseline but with lots of modifications, so it is a good way to define a separate EventTriggerConfig for CHO.

	ZTE
	Alt 1-1+Alt 1-3
	Alt 2 and Alt 3 should not be considered since we have agreed that a CHO execution condition is defined by the measurement identity. From our view, the signaling structure for Alt 1-1 is the baseline to configure multiple execution condition, while Alt-2 and Alt-3 are optimization to disable the measurement reporting. Alt-2 redefines a report type for CHO, which seems a little redundant since the current event trigger type has included similar configuration context. And it has larger impact on the current signaling structure, compared with Alt-3. So we prefer Alt-3 for simplicity. It allows the NW to control whether to report measurement results flexibly.

	Lenovo&MotM
	Alt 1-2
	Alt 1-2 is the simplest option to be aligned with the agreement.

	Samsung
	Alt3
	We prefer this option as it re-uses existing measurement configuration as much as possible and limits use of multiple reporting configurations to CHO

We think that event A4 should be used for second reporting configuration

We note that it seems possible to re-use a reportConfig defined for HO also for CHO i.e. all parameters same but with for CHO an additional configurable offset applied

	Vodafone 
	Alt1-2
	All1-2 looks simple and yet we can re-use the ReportConfig procedure 

	LG
	Alt4
	If we use measurement ID, the network should re-configure the measurement configuration to configure the CHO command since the legacy measurement reporting is related to the existing measurement ID. 

We think report configuration ID is enough to check CHO execution condition since measurement object ID is not necessary to execute the handover. New measurement ID (i.e. CHO ID) can be linking the cell configuration and report configuration ID to support updating (add/mod) CHO configuration.
Our proposal can be briefly described like below:

CHOConfiguration ::=                SEQUENCE { 


choToReleaseList-r16


CHOToReleaseList-r16

OPTIONAL,
-- Need N


choToAddModList-r16



CHOToAddModList-r16

OPTIONAL
-- Need N

choConditionList

SEQUENCE (SIZE (1..maxFFS)) OF CHOCondition-r16              OPTIONAL
}

CHOCondition-r16-IEs ::=       SEQUENCE {


conditionId-r16             ReportConfigId

choConditionConfig


CHOConditionConfig-r16
OPTIONAL
-- Cond NewID     // mandatorily configured if the conditionID is new

}
CHOConditionConfig-r16-IE ::=                       SEQUENCE {

    eventId                                     CHOICE { 

// No need other events, report on leave, and white list information
        eventA3                                     SEQUENCE {

            a3-Offset                                   MeasTriggerQuantityOffset,

            hysteresis                                  Hysteresis,

            timeToTrigger                               TimeToTrigger,

        },

        eventA5                                     SEQUENCE {

            a5-Threshold1                               MeasTriggerQuantity,

            a5-Threshold2                               MeasTriggerQuantity,

            hysteresis                                  Hysteresis,

            timeToTrigger                               TimeToTrigger,

        },

    ...

    },

    rsType                                      NR-RS-Type,

   ...

}



	Nokia, Nokia Shanghai Bell
	Alt.1-2
	Making it clear that a specific condition is meant for CHO makes the RRC procedural text handling also simpler and allows the configuration to only contain the essential parts (with the price if requiring some text in the measurement even evaluation procedures).

	Futurewei
	Alt 1-2
	Appears Alt 1-2 is cleaner.


27 companies provided view.

Alt 1-1: refer to MeasID, to support two quantities, the network needs to configure two MeasId with different quantity [3]:  5 companies

Alt 1-2: refer to MeasID, to support two quantities, the network needs to configure two MeasId with different quantity; But define CHO specific events in ReportConfig [6] [9]; 18 companies

Alt 1-3: refer to MeasID, to support two quantities, the network needs to configure two MeasId with different quantity; But define CHO flag in EventTriggerConfig; 5 companies

Alt 2:define CHO events, allow multiple quantities in one CHO events [5], and it is used in CHO configuration directly instead of MeasId; 1 company

Alt 3: measObjectId and reportConfigId are used as execution condition[8]: 0
Alt 4: use reportid instead of measID: 1

Rapporteur would suggest to go for majority.

Proposal 11. For execution condition, refer to MeasID, to support two quantities, the network needs to configure two MeasId with different quantity; But define CHO specific events in ReportConfig;
2.2.2 CHO configuration

For CHO command, as agreed in previous meeting:

Agreements

1
As part of CHO configuration to be sent to the UE, RRC container is used to carry target cell configuration and source cell is not allowed to alter any content of configuration from the target cell.

2
Use add/mod list + release list to configure multiple CHO candidate cells. CHO execution condition can be updated by modifying the existing CHO configuration, Target cell configuration can be updated by modifying the existing CHO configuration.

3
Reuse the RRCReconfiguration/RRCConnectionReconfiguration procedure to signal CHO configuration to UE.

6
Delta configuration for CHO commands is based on latest source configuration

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.

Agreements

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

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)

Based on above agreements, the CHO configuration could consist of:

· CHO execution condition per candidate cell;

· Candidate cell configuration is contained as container;

· Multiple candidate cell lists in one RRC message (RRCReconfiguration/RRCConnectionReconfiguration)

Regarding candidate cell configuration in container, similar to legacy HO, security key, common resources configuration, dedicated resources configuration, measurement, CA, etc are all possible to be configured, i.e. we do not need to introduce CHO specific configuration for candidate cell generated by target cell. 

Question 11 Do companies agree that the required/allowed configuration for candidate cell in container is same as legacy HO, i.e. we do not need to introduce CHO specific configuration for candidate cell generated by target cell? 
	Company
	Yes/No?
	Remark 

	Ericsson
	Yes
	This is the simplest and most future proof solution, otherwise we will waste a lot of time in RAN2 discussing parameter by parameter in the target’s RRCReconfiguration. During ASN.1 review we could possibly discuss restrictions/conditions for Rel-16 fields e.g. message needs to contain the reconfigurationWithSync, etc.

	OPPO
	Yes
	

	Intel
	Yes
	

	MediaTek
	Yes
	

	vivo
	Yes
	

	Docomo 
	Yes
	

	CATT
	Yes
	Only the HO execution time is different between the legacy and CHO. in terms of the HO configuration, it doesn’t need to be different from that of normal HO.

	Qualcomm
	Yes
	This was the intended outcome of the agreement above.

	Apple
	Yes
	

	Spreadtrum
	Yes
	

	NEC
	Yes
	

	Sharp 
	Yes 
	

	ITRI
	Yes
	

	CMCC
	Yes
	

	ETRI
	Yes
	

	Xiaomi
	Yes
	

	Huawei, HiSilicon
	Yes
	

	ZTE
	Yes 
	

	Lenovo&MotM
	Yes
	

	Samsung
	Yes
	

	Vodafone 
	Yes
	

	LG
	Yes
	

	Nokia, Nokia Shanghai Bell
	Yes
	From target viewpoint, the CHO command can be sent in the same container as the legacy HO command. This allows easiest interworking with any other HO-specific configurations without requiring extra specification effort (e.g. MBB, RUDI HO, RoHC continuation, etc.)

	Futurewei
	Yes
	


27 companies provided view and all companies agreed that the required/allowed configuration for candidate cell in container is same as legacy HO, i.e. we do not need to introduce CHO specific configuration for candidate cell generated by target cell
Rapporteur would suggest to go for majority.

Proposal 12. the required/allowed configuration for candidate cell in container is same as legacy HO, i.e. we do not need to introduce CHO specific configuration for candidate cell generated by target cell;

To extend RRCReconfiguration/RRCConnectionReconfiguration to add CHO configuration, we could:

Alt 1: non-critical extension, i.e. in IE level, e.g.:

RRCReconfiguration-v1560-IEs ::=            SEQUENCE {

    mrdc-SecondaryCellGroupConfig               SetupRelease { MRDC-SecondaryCellGroupConfig }                    OPTIONAL,   -- Need M

    radioBearerConfig2                          OCTET STRING (CONTAINING RadioBearerConfig)                       OPTIONAL,   -- Need M

    sk-Counter                                  SK-Counter                                                        OPTIONAL,   -- Need N

    nonCriticalExtension                    RRCReconfiguration-v16x0-IEs           OPTIONAL

}

RRCReconfiguration-v16xy-IEs ::=            SEQUENCE {

choConfiguration-r16


SEQUENCE {



-- Add/release list


}

OPTIONAL,
-- Need M


nonCriticalExtension


SEQUENCE {}






OPTIONAL

}

Alt 2: critical extension, i.e. in message level, e.g.:

RRCReconfiguration ::=              SEQUENCE {

    rrc-TransactionIdentifier           RRC-TransactionIdentifier,

    criticalExtensions                  CHOICE {

        rrcReconfiguration                  RRCReconfiguration-IEs,

        criticalExtensionsFuturec1           SEQUENCE {} CHOICE {

        rrcReconfiguration-r16                  RRCReconfiguration-r16-IEs,

        criticalExtensionsFuture-r16            SEQUENCE {}

   

 }

    }

}
Question 12 Which option do you prefer to convey CHO configuration? 
	Company
	Alt 1 or 2?
	Remark 

	OPPO
	Alt 1
	Non-critical extension is sufficient.

	Intel 
	
	The benefit for Alt 2 is, we do not need to update the condition for existing HO, e.g. mobilityControlInfo is mandatory present for HO, but shall not be present for CHO. 

However we agree with Alt2, the source cannot configure other source configuration unless we add all IEs in CE.

	vivo
	Alt1 (Slightly)
	We agree Intel’s observation. But we think non-critical extension is more suitable here. 

	Docomo
	Alt 2
	Critical extension is clean. We prefer not to mix CHO configuration with legacy RRCReconfiguration.

	CATT
	Alt1
	Alt 1 allow to update the source configuration and configure the configuration of candidate cell at the same time

Alt 2 is equivalent to define new message. Which is somewhat contradict with the agreement made last meeting “Reuse the RRCReconfiguration/RRCConnectionReconfiguration procedure to signal CHO configuration to UE.”

	Qualcomm
	Alt 1
	This is the traditional way of extending the messages for a new release.

	Apple
	Alt 1
	

	Spreadtrum
	Alt 1
	

	NEC
	Alt 1
	Prefer to use NCE as normally done in the past cases.

	Sharp
	Alt 1
	We have no strong view, but think non-critical extension is sufficient.

	Xiaomi
	Alt 1
	No strong view

	Huawei, HiSilicon
	Alt 1
	NC extension seems ok. Regarding Intel’s comment, for LTE, the IE mobilityControlInfo is optional in the message RRCConnectionReconfiguration. If we consider CHO is not one type of “legacy HO”, there should be no problem for CHO configuration, i.e. the NW only includes CHO configuration and does not include mobilityControlInfo.

	ZTE
	Alt 1
	

	Lenovo&MotM
	Alt 1
	Alt1 is a normal way to include new message.

	Samsung
	Alt 1
	This is the default extension approach

	Vodafone
	Alt 1
	Adding the configuration in the Information Element is easier and more flexible 

	LG
	Alt 1
	

	Nokia, Nokia Shanghai Bell
	Alt.1
	No strong view: Either option could work.

Option 1 requires care to ensure no recursivity occurs: Since reconfiguration can include CHO command, could the CHO command itself also include (a different) CHO command and so on?

Option 2 allows to reduce the size of the message (especially for LTE), but the recursion problem persists.

	Futurewei
	Alt.1
	


22 companies provided view, 20 companies prefer to use non critical extension to add CHO configuration. 

Rapporteur would suggest to go for majority.

Proposal 13. CHO configuration is added in RRCReconfiguration/RRCConnectionReconfiguration message via non-critical extension;

RAN2 agreed as part of CHO configuration to be sent to the UE, RRC container is used to carry target cell configuration. So far two options are on the table:

Alt 1(as in NR): OCTET STRING (CONTAINING RRCReconfiguration)
Alt 2 (as in LTE): OCTET STRING (CONTAINING DL-DCCH-Message) 
Question 13 Which option do you prefer as container? 
	Company
	Alt 1 or 2?
	Remark 

	Ericsson
	Alt1
	Alt1 is quite flexible and makes the specs more readable. 

We simply see no benefit in Alt2, even though it looks like more proof in the sense that any message in DL-DCCH-Message could be prepared by target and provided to the UE. However, in Connected mode, RRCReconfiguration is a very powerful message i.e. allows RAN2 to expand the CHO use case if needed to other use cases. Hence, the supposedly flexibility from Alt2 is not justified. 

	OPPO
	Alt 1
	We share the same view as Ericsson.

	Intel
	
	Both option can work. 

	MediaTek
	Alt 1
	

	vivo
	Alt 1 or Alt 2
	

	Docomo
	Alt1
	

	CATT
	Alt 1 for NR

Alt 2 for LTE
	This can be defined for LTE and NR separately.

For handover to NR, the message contained in handover command message is RRCReconfiguration message, so in NR the container should contain the RRCReconfiguration.

For handover to LTE, the message contained in handover command message is DL-DCCH-message, so in LTE the container should contain the DL-DCCH-Message.

	Qualcomm
	Alt 1 NR, Alt 2 for LTE
	We can use the Rel-15 NR signalling for CHO. Alt 2 can be used for LTE for consistency with legacy LTE HO.

	Apple
	Alt 1
	

	Spreadtrum
	Alt 1 NR, Alt 2 for LTE
	

	NEC
	Alt 1
	This one is more suitable for this case.

	Sharp
	Alt 1 for NR

Alt 2 for LTE
	Reusing the legacy signalling is ok for NR and LTE.

	ITRI
	Alt 1 for NR

Alt 2 for LTE
	

	CMCC
	Alt 1 NR, Alt 2 for LTE
	

	ETRI
	Alt 1 NR, Alt 2 for LTE
	

	Xiaomi
	Alt 1 for NR, Alt 2 for LTE
	

	Huawei, HiSilicon
	Alt 1 for NR

Alt 2 for LTE
	We share similar view as CATT.

	ZTE
	Alt 1 for NR

Alt 2 for LTE
	

	Lenovo&MotM
	Alt 1 for NR

Alt 2 for LTE
	

	Samsung
	Alt1
	

	Vodafone
	Alt1
	

	LG
	Alt 1
	We also think any option can be good but ‘Alt 1’ seems clearer.

	Nokia, Nokia Shanghai Bell
	Both
	We could go with different options for LTE and NR, i.e. alt.1 for NR and alt.2 for LTE (to align with the existing implementations).

	Futurewei
	Alt 1 for NR

Alt 2 for LTE
	


27 companies provided view.

Alt 1(as in NR): OCTET STRING (CONTAINING RRCReconfiguration):

Alt 2 (as in LTE): OCTET STRING (CONTAINING DL-DCCH-Message) :

Alt 1 for both LTE and NR: 8
Alt 1 for NR only, alt 2 for LTE only: 16
Rapporteur would suggest to go for majority.

Proposal 14. For LTE, the container contains DL-DCCH-Message as legacy LTE HO, and for NR the container contains RRCReconfiguration message as legacy NR HO;

Regarding the CHO configuration signalling structure, there are no big different between companies.

[3] [5] [6] [8] [9] are all proposed to have add/mod list and release list same as RAN2 agreements, and use choID (allocated when adding the CHO candidate cell) to release the CHO configuration.

choConfiguration-r16


SEQUENCE {


choCandidateToReleaseList-r16
CHOCandidateToReleaseList-r16
OPTIONAL,
-- Need N


choCandidateToAddList-r16

CHOCandidateToAddList-r16

OPTIONAL
-- Need N

}

CHOCandidateToReleaseList-r16 ::=
SEQUENCE (SIZE (1..maxCHOcells-r16)) OF CHOCandidateToRelease-r16

CHOCandidateToRelease-r16 ::=


SEQUENCE {


choID-r16







INTEGER (1..maxCHOcells-r16)


}

CHOCandidateToAddList-r16 ::=
SEQUENCE (SIZE (1..maxCHOcells-r16)) OF CHOCandidateToAdd-r16

CHOCandidateToAdd-r16 ::=


SEQUENCE {


choID-r16







INTEGER (1..maxCHOcells-r16),


choExecutionCond-r16




CHOExecutionCond-r16



OPTIONAL,
-- Need M  FFS on details, will be updated once we have conclusion on execution condition.

choConfiguration-r16

OCTET STRING (CONTAINING FFS on RRCReconfiguration or DL-DCCH)



OPTIONAL
-- Need M


}

Question 14 Any comments on above structure for CHO configuration?
	Company
	Remark 

	Ericsson
	Overall looks fine, just a couple of comments.

First comment: AddMod list name is more RRCish than Add only

Second comment: we should avoid the term “CHO” in the field names, IEs, etc (field description is fine). Reason is that RAN2 has agreed to support other use cases that are not only handovers and possibly we will rely on same signalling. We also use the term reconfiguration with sync in the RRC specs to refer to a more generic procedure. Then, we suggest a term like “condReconfiguration “instead of “cho” when applicable.

ConditionalReconfiguration-rel16 ::= 

SEQUENCE {


condReconfigurationToRemoveList            CondReconfigurationToRemoveList 

OPTIONAL,   -- Need N
    condReconfigurationToAddModList            CondReconfigurationToAddModList 

OPTIONAL,   -- Need N

...

}

CondReconfigurationToRemoveList ::=         SEQUENCE (SIZE (1..maxNrofCondReconf)) OF CondReconfigurationId
CondReconfigurationToAddModList ::=                  SEQUENCE (SIZE (1.. maxNrofCondReconf)) OF CondReconfigurationAddMod
CondReconfigurationAddMod ::=                  SEQUENCE {


condReconfigurationId






CondReconfigurationId,


condReconfigurationPerTargetCandidate


CondReconfigurationPerTargetCandidate

...

}

CondReconfigurationPerTargetCandidate ::= 

SEQUENCE {


rrcReconfigurationToApply 





OCTET STRING (FFS CONTAINING RRCReconfiguration)
    eventTriggerCHO 







FFS MeasId or list,


...

}



	OPPO
	CHOCandidateToAddList should be renamed to CHOCandidateToAddModList as RAN2 agrees that CHO configuration can be modified.

	Intel 
	Agree “Mod” should be added in the name, “CHOCandidateToAddModList”;

Regarding whether CHO should be used or CondReconfiguration, Looks like the main motivation provided by Ericsson is to support it for PSCell addition/change? However, anyway we need to introduce new IE for PSCell since the UE needs to distinguish whether the execution condition and candidate cell configuration are for PCell or PScell. 

	MediaTek
	We agree with companies that AddModList should be used instead of AddList.

Then regarding whether to use “cho” in the field names, we suggest keeping it since these newly introduced fields are for CHO purpose. If similar configurations are used for other purposes (e.g. PSCell change), we can either introduce new fields or reuse these fields and add corresponding procedural text. 

	vivo
	We agree to add “Mod” in the CHOCandidateToAddList.

We prefer to use the term “CHO” in the IE for more readable for the specification. For PScell change part, we think not all the IEs defined here can be reused. 

	docomo
	Agree AddModList should be used instead of AddList. 

	CATT
	Agree that AddModList should be used. We also prefer generic naming as proposed by Ericsson. condReconfiguration is fine to us.

	Spreadtrum
	Prefer to use AddModList.

	NEC
	Agree with the naming change “ToAddList” -> “ToAddModList”.

On the field name (CHO specific or generic?), slightly prefer to go with CHO specific one.

	CMCC
	Prefer using the name “AddModList”.

	Huawei, HiSilicon
	Firstly, we agree with companies that ToAddModList should be used instead of ToAddList.

Secondly, regarding the term, we are ok to use “CHO” or “cho”, and we suggest to use “config” instead of “configuration” in the terms.

	ZTE
	Agree to change “CHOCandidateToAddList” to “CHOCandidateToAddModList”.

	Samsung
	Agree with Intel

	Vodafone
	Use toAddModList

	LG
	Need to add ModList

	Nokia, Nokia Shanghai Bell
	We are fine with this except that the structure should be extendible, but that can be better discussed when finalizing the CR.

	Futurewei
	We would prefer the Ericsson change: condReconfiguration. The list IE itself can be more generic. Fine with AddModList


19 companies provided view.

All companies agreed the name should be “AddModList” instead of “AddList”;

Regarding CHO or condReconfiguration, 6 companies prefer “CHO”, 3 companies prefer condReconfiguration, Rapporteur will use “CHO” or “cho” for now to provide the draft TP. 

[Ericsson] Sorry to get back to this discussion. But one of your arguments was the following:
“Regarding whether CHO should be used or CondReconfiguration, Looks like the main motivation provided by Ericsson is to support it for PSCell addition/change? However, anyway we need to introduce new IE for PSCell since the UE needs to distinguish whether the execution condition and candidate cell configuration are for PCell or PScell”.
Which new IE do we need to introduce? Isn’t just the same AddMod list having an RRCReconfiguration in an OCTET STRING? Or do you have something new in mind? If so, why? Isn’t just the content of the stored RRCReconfiguration in the OCTET STRING that enables the UE to distinguish the cases (CHO, conditional PSCell addition, conditional PSCell change)? 

In addition to it, there have been very long discussions in RAN2 concerning the handover vs. reconfiguration with sync terminology in the RRC specs and after the conclusion the term handover does not appear in RRC procedures. Hence, it is a bit silly that in Rel-16 we use the terminology “cho” in stage-3, especially considering that the same signalling structure is reused for other use cases that are NOT handovers, like PSCell addition and PSCell change.



The main differences are:

1 whether keyUpdate-r16
MasterKeyUpdate    should be put outside of candidate cell configuration, i.e. configured by source cell in the same level as add/mod list of candidate cell [8]

CHO-Config-r16 ::=       SEQUENCE {

    cho-CandidateToAddModList-r16               SEQUENCE (SIZE(1..maxCHO-Cand-r16)) OF CHO-CandidateToAddMod-r16

OPTIONAL,   -- Need N

    cho-CandidateToReleaseList-r16              SEQUENCE (SIZE(1..maxCHO-Cand-r16)) OF CHO-CandidateIdentity-r16   OPTIONAL,   -- Need N

    keyUpdate-r16                      


MasterKeyUpdate                                                    OPTIONAL,
-- Cond MasterKeyChange

    }

}

Question 15 Should keyUpdate be put in the same level as add/mod list of candidate cell as above? 
	Company
	Yes/No?
	Remark 

	Ericsson
	Not clear
	The question is not very clear. Isn’t that a target property? I mean, there could be candidate target cells where key refresh is required, there could be others where it is not required, right? 

Notice that the same drafCR that contains this proposal also considers the usage of the RRCReconfiguration within a container for the target’s configuration, i.e., in theory this parameter could be repeated.  

[Rap] I also do not understand the why key should be added by source. I just copied it from company’s CR.

	OPPO
	
	We have the similar view as Ericsson and wonder whether this shouldn’t be configured per CHO target cell.

	Intel
	No
	We also do not understand why it is needed for source cell. 

	MediaTek
	unclear
	

	vivo
	No
	Same as the Intel’s view.

	Docomo
	No
	keyUpdate should be per CHO target cell.

	CATT
	No
	It is agreed “As part of CHO configuration to be sent to the UE, RRC container is used to carry target cell configuration and source cell is not allowed to alter any content of configuration from the target cell.” The key update is the configuration of target cell, so it should be generate by target cell and contained in the container, it shouldn’t be decided by source cell.

	Qualcomm
	No
	It should be kept in the target RRC reconfiguration as in legacy.

	Apple
	No
	It should be in the RRC reconfiguration of target cell.  

	Spreadtrum
	No
	Agree with Intel.

	NEC
	No
	

	Sharp
	No
	We also understand it to be a target cell configuration.

	CMCC
	No
	Follow the legacy.

	ETRI
	No
	

	Xiaomi
	No
	This is one of the target cell configuration.

	Huawei, HiSilicon
	No
	

	ZTE
	No 
	

	Samsung
	Yes
	We assume that if souce key is updated, the key of CHO targets should be derived from the updated source key. The input for this derivation would be common for all CHO target nodes 

	Vodafone
	No 
	Unclear and this would require some discussion 

	LG
	No
	

	Nokia, Nokia Shanghai Bell
	No
	Since the masterKeyUpdate is already part of RRCReconfiguration (which will be contained in the CHO container), we don’t see the need for this. Is there some reason why the existing indicator could not be reused?

	Futurewei
	No
	


24 companies provided view. Only 1 company thought it is useful. Rapporteur will not consider it in the draft TP. 

2 whether releaseList is needed for execution condition? [3]


executionCondToRemoveList              ExecutionCondToRemoveList                                  
Question 16 Do we need removeList for execution condition? 
	Company
	Yes/No
	Remark 

	Ericsson
	No
	If we understand correctly, the intention here is to discuss how the CHO modification procedure is performed in RRC. In particular, how a trigger condition may be removed. 

First, this question seems to imply the usage of a list of measurement identities to link to the CHO trigger/execution condition, correct? Then, if so, the intention of having a remove list is to be able to remove a condition out of the list? Or? 

In our view, we should follow a simple approach as in the modification of MeasConfig i.e. only rely on the AddMod list structure for CHO configuration and make the procedure a simple replacement for the same configuration ID.



	OPPO
	No 
	A SEQUENCE of MeasId with maximum size 2 would be simple to configure execution condition. Whenever reconfiguration is needed, network simply configures a new SEQUENCE.

	Intel 
	No
	

	MediaTek
	No
	

	vivo
	No
	Current AddMod structure is enough. 

	Docomo
	Yes
	If we reuse the measId for linking execution condition, then similar as mesIdToRemoveList in MeasConfig, executionCondToRemoveList is needed to remove measId.

	CATT
	
	It depends on conclusion of question 10 on how to handle the execution condition list, If the reomovelist is not introduced, the execution condition should be defined to be executionCondList instead of executionCondAddModList, and if new executionCondlist is configured, all the old entries should be removed, which obeyes the principle agreed in the last meeting.

If the execution condition is defined to be executionCondAddModList, the UE should follow the delta configuration principle, and the reomovelist should be introduced to release any one of the execution condition

	Qualcomm
	No
	Instead, as done in legacy, the NW can remove the measurement object and the UE can subsequently remove the corresponding CHO execution.

	Apple
	No
	

	Spreadtrum
	No
	We think AddModList is sufficient. If the network wants to release one candidate cell, it needs to release the candidate cell configuration. 

	NEC
	No
	

	Sharp
	No
	

	ITRI
	No
	

	CMCC
	No
	

	ETRI
	No
	

	Xiaomi
	No
	The execution condition removal could be done by measurement id removal.

	Huawei, HiSilicon
	No
	In legacy IE ReportConfigToAddModList in NR spec, there is only Add and Mod handling. Since it is likely to make some updates in the sub Ies, we prefer to follow the same logic, i.e. only Add and Mod of measurement config.

	ZTE
	No 
	In our opinion, the NW can simply reconfigure the MeasId list for the CHO modification procedure.

	Lenovo&MotM
	No
	

	Samsung
	No
	We do not need delta signalling for the condition i.e. network can signal the full new configuration. I.e. no need to optimise the case of switching from a case of cond1+ cond1 to cond1 (by release of cond2)

It should be possible to release CHO candidates



	Vodafone 
	No 
	Addition and Modification commands are sufficient there is no need to create new ‘RemoveList’ 

	LG
	No
	

	Nokia, Nokia Shanghai Bell
	Yes
	No strong view – we would be fine to consider as it allows for easier reconfigurations for network.

	Futurewei
	No
	


27 companies provided view. 4 companies thought it may be useful. Rapporteur will not consider it in the draft TP. 

3. Summary

The followings are proposed:
Proposal 1.
From RAN2 perspective, both source and target can trigger the modification of CHO configuration, and leave the final decision to RAN3.
Proposal 2.
From RAN2 perspective, whenever source configuration needs to be changed, source sends the updated configuration to target if a new CHO configuration is needed , and ask RAN3 to confirm.
Proposal 3.
When source configuration needs to be changed, it is up to Network implementaion to ensure that the UE stored CHO configurations is based on UE’s latest source configuration.
Proposal 4.
The handling of CHO configuration can be split into 2 steps as below and inform RAN4 about RAN2 agreements:
Step 1: Decode the  RRCReconfiguration/RRCConnectionReconfiguration including source configuration, if present, and CHO execution conditions (both decode and configure upon reception of RRCReconfiguration/RRCConnectionReconfiguration).
Note:Whether to decode and check compliance upon reception of CHO command (step 1) or upon CHO execution (step 2) is addressed in question 5;
Step 2: Apply the target cell configuration  (i.e. a stored RRCReconfiguration/RRCConnectionReconfiguration prepared for the selected target), the UE can only do this upon meeting the CHO execution condition for the cell.
Proposal 5.
 applying the stored target cell configuration upon CHO execution procedure (i.e., when UE meets the execution condition possibly at some time in future), should  not be counted as part of RRC processing delay requirement for the RRCReconfiguration/RRCConnectionReconfiguration carrying CHO configuration. Inform RAN4 about RAN2 agreements.
Proposal 6.
the compliance check for each target candidate configuration is done when the RRCReconfiguration/RRCConnectionReconfiguration message is received, as in Rel-15 for any RRCReconfiguration/RRCConnectionReconfiguration message;
Proposal 7.
We do not introduce new requirement for RRC reconfiguration message containing CHO configuration, i.e. NR 10ms, LTE 15ms; Inform RAN4 about RAN2 agreements
Proposal 8.
Send LS to RAN4 to inform them of RAN2 agreements on P4, P5 and P7.
Proposal 9.
the UE shall trigger re-establishment if it cannot comply with the received CHO configuration;
Proposal 10.
, the CHO execution condition consists of:
triggerQuantity, one or two quantities (combination of RSRP, RSRQ and SINR);
timeToTrigger;
hysteresis;
For A3 like condition, a3-Offset is needed;
For A5 like condition, a5-Threshold1 and a5-Threshold2 are needed;
NR specific: 
rsType, SSB or CSI-RS;
Proposal 11.
For execution condition, refer to MeasID, to support two quantities, the network needs to configure two MeasId with different quantity; But define CHO specific events in ReportConfig;
Proposal 12.
the required/allowed configuration for candidate cell in container is same as legacy HO, i.e. we do not need to introduce CHO specific configuration for candidate cell generated by target cell;
Proposal 13.
CHO configuration is added in RRCReconfiguration/RRCConnectionReconfiguration message via non-critical extension;
Proposal 14.
For LTE, the container contains DL-DCCH-Message as legacy LTE HO, and for NR the container contains RRCReconfiguration message as legacy NR HO;


The TP for ASN.1:

TS36.331 refer to email discussion 107#77;

TS38.331 refer to [10];
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�In the email discussion 20 companies vs 4 companies, can be considered as consensus. Therefore let’s keep original proposal. But ok to leave the final decision to RAN3. 





Regarding the use case, to my understanding, the target may update the CHO configuration itself, e.g. based on load situation. 





Companies are welcome to provide the contribution to discuss use cases.  


�The point is that it was not clear what was meant by modification. And the only use cases companies argued for target modification is the cancelling. Unless we discuss the exact use case for target modification, we suggest keeping the modified version.





If companies will provide contributions to discuss use cases, isn’t logical to first discuss these before agreeing?





�Sorry, Let’s respect the inputs from most companies. . 


�Added clarification.


�I updated it a bit. 


�Please do no cross reference proposals. The point here is not to create unnecessary network requirements, especially in a RAN2 discussion.





�Updated. To remove reference to P3.


�This term is confusing.





�Added LTE RRC name.


�What does this mean?





�Deleted.


�This reasoning is unnecessary to be captured.





�Ok.


�


�It is related to following discussion about RRC processing delay requimrent, and also related to RAN4 discussion about the HO delay. 


�Indeed, but the proposal in itself does not bring us much forward, P5 should be sufficient?





�AS commented by Companies, RAN4 needs to understand this for their further discussion. SO if the P4 can be agreed in RAN2, It will help RAN4 for their further discussion. 


�As previous commented, could you clarify that? Can we go with something like that instead, reflecting better what would be captured in procedure text?





�This is used to discuss the open issue on RRC processing requirement instead of how to capture CHO in procedure text. 


�CHO command is confusing, as we discussed before.





�Ok .


�This is related to when the UE should do compliance check. For instance in E/// email discussion, so far it is done when execution condition is met. With this proposal, that means the compliance check is done when the RRCReconfiguration is received, i.e. same as current procedure. 


Clarified it in the proposal. 


�Ok, but the question was whether this proposals aims to change the way things are captured in the specs. Our understanding from companies input is that it is not meant to change the current way this is captured in the specs. If so, we agree. We proposed some further simplification for that purpose.





�Ok.


�And now, we have 14 vs. 10, not really a consensus.





�We should not count different solutions as one. Since WA is unrelated to the option “report failure. “


�Let’s discuss this later once the changes on PSCell change is clear. 


�How can we discuss this later if you argue to use the term “cho” based on your assumption that we would need some new in addition to what we have? Could you give some hint of what you think, at least? 





Or do you agree that we could keep a generic structure as we have in the LTE TP so the contenti of the stored RRCReconfiguration/RRCConnectionReconfiguration enables UE to distinguish the use cases CHO, Cond PSCeLaddition/change?








What about the long discussions on terminology in RAN2 on not using the term handover? Any comments on that?


�Before we know/agree the potential differences/changes between CHO and conditional PScell change, I do not see the point to discuss whether the change for CHO and PSCell are same or not. 


Companies are welcome to provide analysis on the difference between PCell and PSCell in Oct meeting. 
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