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1	Introduction
[bookmark: _Toc474247438]At RAN3 #107-bis, an LS was received from RAN2 concerning coordination of CHO and CPC (Conditional PSCell Change) [1]. The LS informs RAN3 about following agreement:
Support of CHO and CPC-intra-SN configuration simultaneously is not considered in Rel-16. Leave it up to the network solution to ensure there is no simultaneous CHO and CPC configuration. 
[bookmark: _GoBack]Up to RAN3 if/how to ensure no simultaneous CHO+CPC (e.g. OAM, etc.).
In this paper, we analyse the impact on RAN3 specification.
2	Discussion
2.1	CHO and DC
An important observation from the LS is that RAN2 does consider the possibility to execute CHO when DC is configured – otherwise, coexistence of CHO and CPC is not possible and there is no point to ask for a solution to avoid the two.
Observation 1: RAN2 allows for a CHO with DC configured.
Therefore, the first problem to consider is combination of the CHO and the DC. In the case of the classic HO, the target MN performs the Addition towards the SN right after receiving the HO REQUEST message. Then, the source MN releases its connection towards the SN when the HO is completed. Therefore, fo a short period of time, the SN has to manage connections for the same UE from two different MN. This is not a problem, because the period is short. In case of CHO, if the same principle is kept, the time when the SN has to manage many UE contexts, one active and all the other non-active, is much longer. Over this time, the UE may be reconfigured, so those non-active contexts may be released and then re-added. 
Observation 2: Having CHO and DC imposes more burden on the SN, even if CPC is not used at all.
To avoid it, it could be decided to postpone the Addition from the target-node side until the UE actually executes the HO. However, this means that handling CHO with DC is substantially different from a classic HO. For example, the original HO Command could not contain the SCG configuration, because it could not be fetched from the SN without the Addition procedure. Then, that SCG config would have to be delivered separately once CHO is executed. That would probably require further changes to the RRC signalling in RAN2. All in all, saving operational load of the SN means complicating the solution, so that completing it in time becomes hardly possible.
Proposal 1: In order to avoid delay in the work, it is proposed to accept the processing load at the SN and assume the procedural interactions designed for a classic HO with DC apply also to the CHO with DC.
2.2	Interaction of CHO and CPC
The LS clearly indicates that a given UE shall not have CHO and CPC configured at the same time. However, it does not indicate the priority nor any rules that shall be observed when the solution is designed. We have therefore to consider those in RAN3.
The fact that the two configs should not be applied together means that it has to be defined which configuration is to be allowed in the UE, i.e. which is prioritised. This can be achieved statically by assuming that either of the configs always has the priority, or dynamically, by assuming a rule that sets the priority. We see therefore following options:
1) Static priority
a) CHO is prioritised (CHO may be scheduled always, CPC shall be prevented in advance or removed at the moment CHO is started for this UE);
b) CPC is prioritised (CPC may be scheduled always, CHO shall be prevented in advance or cancelled at the moment CPC is started for this UE);
2) Dynamic priority
a) The first config has the priority (the configuration that is already set in the UE remains active, possible new configuration is prevented);
b) The newest config has the priority (the configuration that is already set in the UE is removed when possible new configuration is applied);
The dynamic priority is UE-centric and thus would be the easiest to be decided and specified in RAN2. Considering that RAN2 decided to request RAN3 to enable the solution, we assume the priority should be set in a static way. 
Of the two options of the static priority, historically, the MN’s mobility has always been prioritised: the MN may execute any mobility actions independently from the SN, while SN must seek MN’s assistance in some scenarios (e.g. inter-SN PSCell change). Also, the MN may decide on some aspects of SN mobility, while it is not allowed in the other way (e.g. the MN may initiate inter-SN PSCell change). With this in mind, we assume the MN’s mobility should be prioritised. 
Proposal 2: The CHO shall have absolute priority: it shall always be possible to be configured for the MN, if it may use it for the UE.
2.3	Solutions to guarantee separation of the CHO and CPC
There are several methods to achieve this. Currently, the principles of DC with NR allow the SN to control the intra-SN mobility without consulting the MN. This can be done either directly over SRB3, or via the MN, but using an RRC container that the MN does not need to read. Therefore, the MN is not able to prevent CPC when CHO is already configured for the UE nor cancel CPC configuration in the UE when it decides to configure the CHO. 
Observation 3: The MN is not able to prevent CPC or remove it solely on its own – the needed policy concerning the CPC may only be applied by the SN.
The SN, in order to control the CPC in the way that gives the priority to CHO must be informed about the assumed policy. This can be done in following methods:
Global policy by OAM
This method assumes the OAM configures all MNs and all SNs in a given region concerning CHO and CPC. If OAM allows for CHO, SNs are configured to never initiate CPC. Similarly, if all MNs are configured to never initiate CHO, the SNs are configured that CPC may be used when needed.
Such approach has sure benefits: it has no impact on RAN3 and, collaterally, it enables avoiding the trouble of combining the CHO and DC totally. Simply, when DC is allowed, the MNs are configured not to use CHO. However, this simplicity comes at the cost of extreme inflexiblity: the policy is set once for all stations in given region and all UEs, irrespectively from their situation. If CPC is to be allowed, then only UEs that are not configured with DC may enjoy benefits of CHO.
Observation 4: OAM-based policy setting is very rigid and does not allow for differentiation of the policy based on the service or mobility profile.
UE-specific policy by MN-SN signalling
The core principle of this solution is that the MN informs the SN about its policy for given UE. The SN, when informed that the MN plans a CHO for given UE and therefore the SN shall not start any CPC and possibly remove any existing CPC configurations. This method has impact on RAN3 signalling but allows differentiating of the policy depending on the UE (service or mobility profile). It also allows, in the most extreme scenario, the MN to change the policy “on the fly”, e.g. request disabling CPC only when it is about to configure CHO and then enable CPC when CHO is removed. 
Observation 5: Signalling-based policy setting allows the MN to differentiate the policy depending on the service or mobility profile of each UE, if needed, while the global setting is possible too.
Proposal 3: In order to prevent CPC when CHO is configured the necessary signalling should be enabled between the MN and the SN.
The signalling may have two forms:
Information about CHO policy from the MN (during the DC operation) 
In this form, the MN informs the SN about the CHO policy for this UE at the start of the DC operation, in the Addition procedure (a new flag indicating e.g. that CPC is allowed is needed). The policy may then be changed over time using the MN-initiated Modification procedure (here, the new flag must have two values: “CPC allowed” and “CPC not allowed”). This setup allows the MN to assign a per-UE static policy (e.g. to disable permanently the CPC for UEs for which CHO is possible), as well as disable CPC only when CHO is to be started (i.e. to allow the use of CPC at the Addition, but then to disable it using the MN-initiated Modification procedure when the CHO is about to be configured). 
Information about just started CHO 
In this approach, the SN receives the information about the just started CHO in the Addition message from the target node. At this moment, it must remove and CPC configuration and avoid configuring a new CPC until the source MN releases the connection. This is also a very simple method, where only the Addition procedure must be amended with a single-value flag (e.g. “CHO started”). The drawback is that it is not possible to apply a global policy for a UE.
Out of these two options, the former seems more flexible, while the needed signalling is still acceptable.
Proposal 4: The Addition and the MN-initiated Modification procedures shall be updated to carry information about the MN’s policy for the UE (if CPC is allowed or not).
The last problem to consider is the need for any indication from the SN side. Building on the foundation of the Proposal 2 (a CHO has the absolute priority over a CPC), such indication should have the form of a request to allow configuring CPC for a UE. In our opinion, such request would have no meaning: all the signalling-based methods discussed above allow the MN to enable CPC always when CHO is not needed. Therefore, if the MN does not allow for CPC, it must have a reason and no special request from the SN would affect that. Therefore, such indication from the SN is pointless.
Proposal 5: RAN3 should agree that no indication of CPC need, or a request to allow for CPC is needed to be signalled from the SN.
3	Conclusions
In this paper, we've analysed profoundly the situation created by the LS received from RAN2 [1]. We've started from analysing the very basic consequences of the fact that the LS assumes coexistence of CHO and DC and making following observations:
1) RAN2 allows for a CHO with DC configured.
2) Having CHO and DC imposes more burden on the SN, even if CPC is not used at all.
3) The MN is not able to prevent CPC or remove it solely on its own – the needed policy concerning the CPC may only be applied by the SN.
4) OAM-based policy setting is very rigid and does not allow for differentiation of the policy based on the service or mobility profile.
5) Signalling-based policy setting allows the MN to differentiate the policy depending on the service or mobility profile of each UE, if needed, while the global setting is possible too.
Based on that, we've made following proposals:
1) In order to avoid delay in the work, it is proposed to accept the processing load at the SN and assume the procedural interactions designed for a classic HO with DC apply also to the CHO with DC.
2) The CHO shall have absolute priority: it shall always be possible to be configured for the MN, if it may use it for the UE.
3) In order to prevent CPC when CHO is configured the necessary signalling should be enabled between the MN and the SN.
4) The Addition and the MN-initiated Modification procedures shall be updated to carry information about the MN’s policy for the UE (if CPC is allowed or not).
5) RAN3 should agree that no indication of CPC need, or a request to allow for CPC is needed to be signalled from the SN.
The above proposals are implemented in the two attached TPs, for XnAP BL CR [2] and for the X2AP BL CR [3]. A response is not strictly needed, but advisable for clarity reasons. A draft of the LS is proposed in [4].
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