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Introduction

This contribution discusses aspects regarding the configuration, signaling and execution of CHO that still remain/ are not fully resolved by the e-mail discussion following RAN2#107. The paper a.o. covers the following issues/ proposals:
a) Requirements on UE storage and network signaling of delta target config and whether/ how to capture these. I.e. aiming to clarify the confusion regarding the previous agreement
b) When to perform compliance check for the embedded target config. I.e. proposing not to do this upon receipt (as in other cases and according to majority)
c) The UE always sends a response to source, but does not include an embedded response to indicate compliance of the CHO target configuration
d) Release of CHO configurations i.e. that this normally is network responsibility and that source generates the signalling to the UE in case of target initiated release/ cancel
e) Use of multiple triggers i.e. that A4 should be used for the 2nd triggering condition
f) Use of a single reportConfig for HO and CHO may improve the UE measurement performance

Discussion
Clarification of current status regarding source reconfiguration
RAN2 made the following agreements regarding what to do upon source reconfiguration
2.	When source configuration needs to be changed, it is up to network to update the UE stored CHO configurations so it remains valid. 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.

When the agreement was reached during R2#107bis there was a lot of confusion about what was the yellow highlighted part actually means. In this section we first try to clarify what in our understanding was agreed. Please note that, although agreement is different from our preference, we merely aim to clarify and re-confirm. I.e. to clarify to ensure we all have a common understanding so we can close the discussion and build from it. Anyhow, in our understanding two main options were on the table for addressing the case of a source reconfiguration.
In our understanding, prior to R2#107 there were two main issues remaining regarding the required UE behaviour upon receiving a Reconfiguration message including reconfiguration of source and a CHO target (re-)configuration, as indicated in Tab. 2.1-1.
	No
	Description
	Network implications

	1
	FFS whether UE stores:
a) Received delta target configuration only
b) Resulting full target configuration OR Received delta target configuration + resulting/ updated source configuration
	With option b), network only has to signal CHO target configuration if the resulting full target configuration changes
With option a) there are additional cases in which network has to provide CHO target configuration

	2
	FFS whether UE determines resulting/ full target configuration, checks its compliance and returns the result to network
	None


Tab. 2.1-1: Remaining issues regarding UE behavior upon receipt of Reconfiguration message
Although we treat the issues in the order as in the table, we actually think that it would be best to first conclude the 2nd topic
Requirements on UE storage and network signaling of delta target config (1st issue)
We understood that based on the views expressed during the e-mail discussion, the intention was to adopt option a) for the first issue. As we are not entirely sure this is the common understanding, we propose to re-confirm what we understood was intended to be agreed (by a hopefully clearer version).
Proposal 1	Upon receiving a Reconfiguration message including a CHO target configuration, UE is not required to store anything but the Received delta target configuration (option 1.a). The UE determines the target CHO configuration by applying the last received delta target configuration to the source configuration applicable at CHO execution. Network is required to signal modified CHO configurations to ensure such UE operation.
A further question is whether and how to capture this agreement in our specifications. As the agreement clearly affects the UE and network requirements, we think it needs to be reflected in stage 3 specifications. Regarding how to reflect this, we think there are two options:
i. Clarify the UE requirements i.e. that in accordance with option 1.a UE determines the resulting full target configuration by applying the last received delta target configuration to the source configuration applicable at CHO execution
ii. Clarify in which cases the network is required to provide an updated delta target configuration to the UE
Assuming option 1.a is indeed the correct interpretation of our previous agreement, we think it is appropriate to specify the UE requirements and hence we propose:
Proposal 2	Capture the previous agreement as clarified in option 1.a by specifying UE requirements i.e. regarding how UE determines the resulting full target configuration
Note	If however option 1.b were the correct understanding, we still think stage 3 should capture the agreement. In this case it however seems more appropriate to do this by clarifying in which cases network shall at least provide an updated delta target configuration to the UE.

FFS on when to perform compliance check
There still is an FFS whether UE performs the compliance check for the target CHO configuration upon its receipt or upon actual execution. The FFS also includes what should be done when in case of success and failure of the compliance check. We think the following main options are currently considered.

	No
	Description
	UE action upon compliance
	UE action upon non-compliance

	1a
	Compliance check upon receipt
	None i.e. UE returns Complete without any indication
	Perform RRE

	1b
	Compliance check upon receipt
	Provide indication of result to source (in Complete)
	Provide indication of result to source (in Complete)

	2
	Compliance check upon CHO execution
	Perform CHO
	Perform RRE


 
Some considerations:
· [bookmark: _GoBack]Neither storage nor compliance checks are very complex or cumebersome. I.e. these don’t seem the main factors to decide which option to select
· In other cases in which UE receives embedded RRC messages, the UE behaves alike in option 1a. I.e. when receiving an SCG configuration that UE cannot comply with, UE performs RRE even though MCG connection has no problems
· Comprehension failure should be rare and its likelihood should not be worse than for the of SCG reconfiguration. I.e. there seems no motivation for optimising this particular case
· There seems a significant majority to re-use option 1a also for this case
Altogether we thus propose:
Proposal 3	Perform the compliance check for the embedded CHO target config upon its reception


More detailed issues
Response message
During RAN2#107 RAN2 agreed that an RRC complete message to source is required to confirm receipt and proper comprehension of CHO configuration, with an FFS whether this is needed for the target cell configuration (i.e. the last issue discussed in the previous section).
It is still not entirely clear whether UE returns a complete message in case the Reconfiguration only includes CHO target cell configuration(s), and if so, whether this includes an embedded compete message in response to the embedded message carrying the CHO target cell configuration. Although the previous RAN2 agreement that an RRC response should be sent to indicate compliance suggests this, we think there is no real need for an embedded response message. Moreover, we wonder if forwarding such response to target node would be of any use. Although we do not have a very clear preference, for simplicity we propose:
Proposal 4	The UE does not return an embedded RRC complete message to indicate compliance to the embedded message carrying the CHO target cell configuration. If the UE receives an Reconfiguration only including the CHO target cell configuration, the UE returns an RRC compete message to the source.


Release of CHO configurations
Release of the entire CHO candidate configuration not only concerns Condition and target configuration related parameters specified within the new extension for CHO i.e. within cho-CandidateToAddMod but also the condition related parameters specified within measConfig. We think that the last CHO candidate is released, the network should release the CHO related configurations within measConfig i.e. for UE autonomous release is not appropriate for this case.
We think that the common understanding is that CHO target should be able to cancel/ release a prepared CHO candidate. We think that in such case it is the source that generates the release signaling towards the UE. Altogether we thus propose:
Proposal 5	Upon release of last CHO candidate it is not the UE that autonomously release the CHO related parameters in measConfig, but this is the responsibility of the network. I.e. in such case, the network employs explicit signalling to release the concerned configuration
Proposal 6	The source signals release of CHO candidates towards the UE. Target can initiate release of a CHO candidate (aka CHO cancel), but this is handled by Xx/ RAN3 signalling

Multiple triggering conditions
It seems there are different views regarding what RAN2 agreed regarding the use of events when using multiple trigger conditions. This resulted in some discussion during [107bis#54][NR MobE] 38.331 RRC running CR NR mobility. We think the topic deserves some proper discussion, and we are not aware this has taken place so far. Anyhow, we think that when using two different quantities to trigger CHO, the network will typically use one quantity as the primary trigger (for which A3/ A5 applies) while the second quantity is merely used to ensure that a minimum/ fair value is met (for which A4 seems appropriate). Further background is provided in [2]. Hence we thus propose:
Proposal 7	When using multiple triggers for CHO only support the following specific combinations of events:
i. A3/ A5 on RSRP with A4 on RSRQ
ii. A3/ A5 on RSRQ with A4 on RSRP

Re-use of reportConfig used for RRM
We think that typically the network will configure measurements for the frequency of a CHO candidate e.g. for adding/ releasing a CHO candidate (i.e. non-blind CHO) and for HO (i.e. HO would still be primary mechanism with more advanced network control; CHO mainly as fallback)
It seems possible to re-use the same reportConfig as already used for other purposes i.e. the one for HO to concerned CHO candidate i.e. by just signalling an additional offset while using same values for other parameters same e.g. TTT, hysteresis. We note that a single CHO offset seems sufficient to cover both A3 and A5 i.e. it could be an offset applied to the measurement result of the CHO candidate. We however understand that according to CR resulting from e-mail 107#30, a separate CHO specific reportConfig would need to be defined. From a signaling perspective this seems fine. We think that one advantage of re-using of the same reportConfig is that from RAN4 perspective the CHO related measurement would not come for free (i.e. would not count as additional measurement. As we do no have a strong opinion, we merely propose:
Proposal 8	Consider re-use of a reportConfig used for HO i.e. by introduction of a single CHO specific offset

Conclusion & recommendation
This contribution discusses aspects regarding the configuration, signaling and execution of CHO that still remain/ are not fully resolved by RAN2 e-mail discussion 107#30. The document includes the following proposals that RAN2 is requested to discuss and conclude:

Proposal 1	Upon receiving a Reconfiguration message including a CHO target configuration, UE is not required to store anything but the Received delta target configuration (option 1.a). The UE determines the target CHO configuration by applying the last received delta target configuration to the source configuration applicable at CHO execution. Network is required to signal modified CHO configurations to ensure such UE operation.
Proposal 2	Capture the previous agreement as clarified in option 1.a by specifying UE requirements i.e. regarding how UE determines the resulting full target configuration
Proposal 3	Perform the compliance check for the embedded CHO target config upon its reception
Proposal 4	The UE does not return an embedded RRC complete message to indicate compliance to the embedded message carrying the CHO target cell configuration. If the UE receives an Reconfiguration only including the CHO target cell configuration, the UE returns an RRC compete message to the source.
Proposal 5	Upon release of last CHO candidate it is not the UE that autonomously release the CHO related parameters in measConfig, but this is the responsibility of the network. I.e. in such case, the network employs explicit signalling to release the concerned configuration
Proposal 6	The source signals release of CHO candidates towards the UE. Target can initiate release of a CHO candidate (aka CHO cancel), but this is handled by Xx/ RAN3 signalling
Proposal 7	When using multiple triggers for CHO only support the following specific combinations of events:
i. A3/ A5 on RSRP with A4 on RSRQ
ii. A3/ A5 on RSRQ with A4 on RSRP
Proposal 8	Consider re-use of a reportConfig used for HO i.e. by introduction of a single CHO specific offset
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Fig. 2: A number of reconfigurations, including change of PCell

Some remarks regarding the example in Fig. 2:
· T0: The networks adds cell B and C as CHO candidates. We assume that upon receipt of the CHO configuration the UE determines the target configuration for each CHO candidate that is added or modified in the message. More specifically, the UE determines this target configuration as follows:
· The UE determines and applies the updated source configuration i.e. the one that results after processing the fields included in RRCReconfiguration that modify the source cell configuration
· The UE determines and stores the target cell configuration of a CHO candidate. I.e. it considers the (re)configuration received for a CHO candidate to be a delta to the updated source configuration
· T1: The network modifies the source configuration but there is no need to update the target cell configuration for any of the CHO candidates that the UE has stored. E.g. the UE updates a physical configuration parameter of a source cell
· T2: The network adds cell D as CHO candate and at the same time it modifies the source configuration. In this case, the update of the source configutation affects/ requires an update the target cell configuration for one CHO candidate (cellB). In this particular case the UE modifies the measurement configuration
· T3: The network initiates PCell change from cellA to cellD and at the same time it modifies the set of CHO candidates i.e. removing cellD and adding cellA to facilitate reverting back. Furthermore, it modifies the target cell configuration for the remaining CHO candidates (cellB, cellC). For the latter cells a key refresh needs to be performed (as master key changed).
There are some source reconfigurations that may affect the target configuration:
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TO: RRCReconfiguration
>measConfig
>choCandToAddModlist (cellB, cellC)

T1: RRCReconfiguration
>masterCellGroupConfig

T2: RRCReconfiguration
>measConfig
>choCandToAddModlist (cellB, cellD)

T3: RRCReconfiguration (Change Pcell: cellA--> cellD)
>masterCellGroupConfig
>choCandToReleaselist (cellD)
>choCandToAddModlist (cellA, cellB, cellC)





