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Introduction
This contribution discusses a number of basic signalling aspects for CHO:
· How to signal source and target configuration parts e.g. use of container
· How to signal target configuration for multiple CHO candidate i.e. message per candidate?
· When to send the CHO complete message i.e. upon CHO execution
· How to signal the configuration changes when source reconfiguration affects CHO candidate configuration (Separate/ jointly, use of delta signalling for CHO configuration and its baseline)
As part of the analysis, some assumptions are formulated e.g. regarding typicaly contents of the CHO candidate config, handling of changes in source config after CHO configuration
Discussion
Starting points
Alike normal HO, but with some changes
· The HO signalling/ procedure is regarded as baseline, but in order to simplify the use for CHO we may specify some limitations
· Whether to support candidates controlled by different target nodes (i.e. may affect radio signalling)
· Whether to support candidates on different carrier frequencies/ MOs (may affect the CHO configuration to be provided for a candidate)
· Whether the same configuration parameters can be signalled by target node at CHO preparation. It may be desirable for CHO configuration to only include the most essential parameters to the need to update
· It would be good to have a common understanding of the configuration parameters that can/ are typically configured by source and target node at CHO configuration (i.e. in signalling towards UE)
· Source controls which CHO candidates are configured and is thus assumed to set:
· CHO condition i.e. something based on A3 or A5 (possibly only need to indicate offset as based on condition for measurement used to add CHO candidate)
· Validity timer i.e. a timer upon which expiry the UE releases the CHO configuration (I.e. source node manages CHO candidates but may not always succeed in releasing a CHO candidate)
· It should be possible to set a different value for each CHO candidate, at least for the CHO condition
· Target sets the configuration to use when moving to the CHO, starting from initial access. Some remarks:
· reconfigurationWithSync seems most essential and in particular:
· CFRA resources (e.g. for all wide/ cell specific beams, given delay between CHO configuration and execution)
· PCell (dedicated and common) configuration
· T304 (to guard actual CHO execution phase i.e. started after condition is met)
· Network can include other configuration may be included e.g. radioBearerConfig, RLC bearerConfig, MAC config, measConfig. However, to avoid the need to reconfigure, it seems desirable that network only includes the most essential parameters in the CHO config. For configuration that is not essential, it may be possible to temporarily suspend/ deactivate the concerned configuration and resume/ re-activete upon the first subsequent reconfiguration (i.e. when network can modify)
· measConfig may need to be changed i.e. to continue measurements on the new primary frequency (for the case of inter-frequency CHO)
· If multiple CHO candidates are configured, the other configuration may not be the same for all candidates. E.g. when the candidates are on different frequencies (different measConfig) or controlled by different target nodes (with different capabilities/ typical settings)
· The CHO configuration is assumed to be a delta compared to current source configuration (i.e. source config as used at CHO configuration time)
· After having initiated CHO configuration, the source node should be able to modify the source configuration.
· Some reconfiguration can simply not be postponed e.g. addition of a QoS flow or DRB upon activation of a service with specific QoS requirements
· Some of these source reconfigurations affect the configuration to be used after CHO execution. E.g. if new QoS flows or DRBs are added, they should contine after CHO configuration i.e. affect the CHO configuration
In general we prefer to limit the specification changes for CHO. On the other hand, we like to avoid initially specifying a very restrictive solution that needs significant change in future. Altogether we propose:
Proposal 1	RAN2 is requested to review and confirm the general starting points included in this section, and in particular conclude:
· Confirm that source node (at least) sets CHO condition and that it should be possible to configure different values for different candidates
· Conclude whether there is a need for the CHO target configuration to cover parameters other than reconfigurationWithSync e.g. measConfig, radioBearerConfig and/, L2 config or not cell specific L1 config
· If so, whether it should be possible to set different values for these configuration parts for different CHO candidates

Basic signalling aspects
In this section we will address some main signalling/ procedural aspects/ issues.
1: How to signal the configuration changes upon source reconfiguration affecting CHO configuration
As indicaed in the previous, the source node should be able to modify the source configuration after having initiated CHO configuration and in some cases the configuration to be used in CHO candidate after CHO execution is affected. Let’s see how this can be handled:
· Let’s consider the case the source initiates a configuration change that should continue after CHO execution e.g. addition of a QoS flow or DRB
· As indicated in the previous, we assume the CHO configuration is indicated by signalling the delta compared to current source configuration (i.e. at CHO configuration time)
· To ensure the change of the source configuration continues after CHO execution, source could either indicate target CHO by signalling:
a) Delta compared to the updated source configuration
b) Delta compared to the previous CHO configuration
We think option a) is simplest, as it is same as used at initial CHO configuration
· Another issue is whether the change to the source and target configurations should be signalled together (same message), or can be done separately (different messages):
· When signalling the changes together:
· The changes will succeed/ fail jointly (+)
· Will require some means to distinguish which configuration part concerns source and which part concerns target CHO configuration
· When signalling the changes separately
· There may be collision problems i.e. the UE executes the CHO in-between the two messages. This may apply even if the two messages are transmitted together (as processing is done sequentially)
We think that signalling together is preferrable

Proposal 2	The CHO configuration is indicated by signalling the delta compared to the current source configuration i.e. both at initial setup and upon reconfiguration of the CHO configuration.
Proposal 3	Support simultaneous reconfiguration of source and CHO configuration i.e. together within the same message.

2: How to signal source and target configuration parts e.g. use of container
As indicated in the previous, both source and target generate some configuration parameters that are to be provided to the UE. There are different ways to signal the configuration parameters to the UE:
· A: A regular reconfiguration message is used, including parameters generated by source and by target node. I.e. either
· A1: Source forwards its parameters to target, which generates the Uu message including these source controlled parameters
· A2: Source decodes the message generated by target and addes the parameters
· B: A container is added to the reconfiguration message i.e. to carry the configuration generated by the target node (alike in case of IRAT HO)
· B.1: Octet string/ container carries a Reconfiguration message 
· B.2: Octet string/ container carries an IE including a subset of the fields of the Reconfiguration message
Some considerations
· With option B) it is easy to support signalling the change of source and CHO candidate configuration together (as discussed in the previous). Moreover, it is very clear which fields concern the CHO configuration in such a case
· With option A) this seems not straightforward. I.e. there may be a need to introduce specific fields for CHO candidate configuration e.g. a separate spCellConfig, measConfig. This option also requires that we specify which fields target can set/ change as part of the CHO configuration i.e. it limits network implementation
We think option B.1 is preferable and avoids the need to discuss details about which fields can be set as part of CHO configuration and hence propose:
Proposal 4	Add an octet string/ container to the reconfiguration message to carry the CHO configuration generated by the target node (alike in case of IRAT HO). This octet string carries a Reconfiguration message

3: How to signal target configuration for multiple CHO candidate e.g. message per candidate?
A further question is how to signal CHO configuration when there are multiple CHO candidates. We think there are two primary options:
· I: A single messages
· II: A message per CHO candidate
Some considerations
· With option I (single message) we need to add the option to include multiple spCells/ reconfigurationWithSync fields. The same applies for other fields which value may differ per CHO candidate
· Option II results in a more flexible signalling structure
· The specification changes will be limited to introducing multiple octet string containers as in proposal 4.
· This option can support CHO candidates on different target nodes
· The signalling is future proof 
It is noted this issue relates to the outcome of proposal 1. The issue also relates to proposal 4, that touches the same aspect of wheher or not the signalling should be flexible or restrictive. Alike for proposal 4, we somewhat prefer a more flexible signalling structure (that may also be simpler), also to avoid the need for significant change in future. Altogether we thus propose:
Proposal 5	Add a list of octet strings/ containers to the reconfiguration message, each carrying the CHO configuration of a single CHO candidate as generated by the target node (alike in case of IRAT HO). Each octet string carries a Reconfiguration message
Note	Option II may result in duplicate transfer of other configuration that is same for multiple candates. If really needed, there are easy ways to avoid this e.g. by an indication that the value is same as of another entry in the list. 
According to proposal 1, source (at least) sets CHO condition and signals it per candidate. There are 2 different ways to support this:
· II.1: Source includes a CHO candidate list field, for these source controlled parameters (e.g. condition)
· II.2: Source forwards the parameter to target, which includes it in the target generated message (for each candidate)
Option II.1 may be somewhat more in the spirit of proposal 4. On the other hand, from UE perspective it may be simplest to not have a seperate CHO candidate list field to be associated with a target generated container. Hence we have a slight preference for option II.2
Proposal 6	The source forwards the CHO candidate parameters that it controls to target, which includes it in the target generated message (per each candidate)

4: When to send the CHO complete message
A final question is when the UE signals the CHO complete messages. We think there are two primary options:
· 1. upon CHO execution i.e. following initial access in the candidae cell (as for regular HO)
· 2. immediately i.e. upon CHO configuration (in which case some other signal may need to be sent upon CHO execution)
Some considerations
· An aspect relevant for selecting between the options concerns the action requied upon CHO configuration, including the case in which the UE is unable to comply with the CHO configuration.  We assume the UE performs re-establishment, but the UE may perform this action either upon CHO configuration or upon CHO execution. We think there is no real benefit in delaying re-establishment until CHO execution. If however UE is able to comply, there seems no real need for an RRC message to confirm receipt and proper comprehension (i.e. L2 ACK seems sufficient). I.e. option 1, that is aligned with regular HO seems sufficient
· A further question is what to do in case the reconfiguration message also includes a change of the source configuration. In such case the UE will return a complete message to confirm the source reconfiguration. There however seems no need to include any indication regarding the CHO reconfiguration.
Altogether we thus propose:
Proposal 7	The UE returns a CHO complete message upon CHO execution i.e. following initial access in the candidae cell (as for regular HO). If the message including the CHO configuration also includes a source reconfiguration, the UE immediately returns a complete message (witout explicit confirmation of recept/ comprehension of the CHO reconfiguration). In case of non-comprehension of the CHO configuration, the UE immediately performs re-establishment (i.e. not delayed until CHO execution) 

Conclusion & recommendation
This contribution discusses a number of basic signalling aspects for CHO. The document includes the following proposals that RAN2 is requested to discuss and conclude:
Proposal 1	RAN2 is requested to review and confirm the general starting points included in this section, and in particular:
· Confirm that source node (at least) sets CHO condition and that it should be possible to configure different values for different candidates
· Conclude whether there is a need for the CHO target configuration to cover parameters other than reconfigurationWithSync e.g. measConfig, radioBearerConfig and/, L2 config or not cell specific L1 config
· If so, whether it should be possible to set different values for these configuration parts for different CHO candidates
Proposal 2	The CHO configuration is indicated by signalling the delta compared to the current source configuration i.e. both at initial setup and upon reconfiguration of the CHO configuration.
Proposal 3	Support simultaneous reconfiguration of source and CHO configuration i.e. together within the same message.
Proposal 4	Add an octet string/ container to the reconfiguration message to carry the CHO configuration generated by the target node (alike in case of IRAT HO). This octet string carries a Reconfiguration message
Proposal 5	Add a list of octet string/ containesr to the reconfiguration message, each carrying the CHO configuration of a single CHO candidate as generated by the target node (alike in case of IRAT HO). Each octet string carries a Reconfiguration message
Proposal 6	The source forwards the CHO candidate parameters that it controls to target, which includes it in the target generated message (per each candidate)
Proposal 7	The UE returns a CHO complete message upon CHO execution i.e. following initial access in the candidae cell (as for regular HO). If the message including the CHO configuration also includes a source reconfiguration, the UE immediately returns a complete message (witout explicit confirmation of recept/ comprehension of the CHO reconfiguration). In case of non-comprehension of the CHO configuration, the UE immediately performs re-establishment (i.e. not delayed until CHO execution) 
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