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1	Introduction
[bookmark: _Toc474247438]At RAN2 meeting #113-bis, an LS to RAN3 was sent [1] to ask for checking if a Rel.16 RAN2 assumption is correct. According to the LS, RAN2 has decided to allow to prepare a CHO for a UE that is configured in MR-DC mode. RAN2 has assumed this will work without any changes in RAN3 specification, but now, RAN2 grew unsure about it and asks RAN3 for checking the situation. In this document, we analyse it and propose further steps.
2	Discussion
2.1	Description of the procedure and impacts
RAN2 assumes that a conditional configuration may contain also SCG part. In this case, the whole reconfiguration is executed when the CHO execution condition is met. In other words, when the condition to execute CHO is met, the UE will attempt accessing the MCG and the SCG resources.
On the other hand, the HO procedure is about-the-same as in case of a classic HO: the target node, when receiving the CHO request, may decide to add the SCG resources. If decided so, the addition is executed right away, at the moment the CHO is prepared.
Observation 1: The addition procedure related to the CHO is exactly the same as in case of a classic HO. Therefore, the SN can’t tell a CHO-related addition from an addition related to a classic HO.
On the other hand, CHO and a classic HO are different in many aspects:
· In case of CHO, the waiting time for the UE to a access prepared cell may be much longer than in the case of a classic HO.
· Over this waiting time, the situation may change and thus modification or cancellation of the preparation is enabled.
· In case of CHO, it is likely that multiple cells will be prepared, possibly in multiple target nodes, and for each CHO preparation an SCG configuration might be prepared as well.
· Because of the likely multiple preparation and the longer waiting time, resource allocation per a CHO preparation is likely to be much higher than in the case of a classic HO.
All of those differences and resulting special signalling to handle them is available for the MN, but not for the SN. On the other hand, they do apply to the SCG side equally as to the MCG side.
Observation 2: All of the special features of CHO that were addressed with the signalling are equally applicable to SCG side.
We may briefly consider the consequences if nothing is changed: the most critical is the fact that the SN, after having prepared SCG for UE’s arrival, may conclude the access has failed (if some timer expires). This will likely result with the SN-initiated release that the MN can’t refuse. Once the SCG part of the conditional reconfiguration becomes invalid, the target SN should modify the CHO – but it can’t, the only option is to cancel it altogether. Therefore, an attempt to prepare a CHO with SCG part may lead to complete CHO blockage. 
Observation 3: Lack of any special handling of CHO-related Addition may, depending on the implementation, block the CHO on the MCG side, too!
The other problem is related to allocated resources: without any special signalling, the SN will not be able to tell each coming Addition as belonging to the same UE (particularly in scenario 2 from the LS). This will lead to a severe resource over-provisioning, especially if the CHO is used extensively (and it may be – there are ways to optimise resource allocation in the MN for CHO). And again, it may jeopardise the CHO, though here only at the SCG side: when the SN receives several addition requests, not aware they concern the same UE, may run short of resources and start rejecting requests.
Proposal 1: RAN3 shall acknowledge that enabling the scenarios listed in the LS requires changes in RAN3 signalling. This means that RAN3 shall conclude that with the current signalling, CHO with MR-DC will not work.
Of course, there is a question: what to do next? There are two options:
1) RAN3 informs RAN2 that in Rel.16 the CHO can’t be used with SCG part. It may possibly be enabled as part of TEI17 work.
2) RAN3 attempts to introduce some minimal set of the mechanisms to enable CHO with SCG part in Rel.16.
If RAN3 selects option 1, it will practically mean that the feature must be removed from Rel.16. It seems therefore only reasonable to see how much effort is required on RAN3 side to enable the CHO with MR-DC yet in Rel.16.
Proposal 2: RAN3 shall consider if the support for CHO with MR-DC in RAN3’s specification could perhaps be enabled yet in Rel.16.
2.2	Possible solutions
There are two problems to tackle:
1) Making the SN aware of the conditional aspect of the addition and thus a possibly delayed arrival of the UE. 
 Thanks to this, the premature SN-initiated release can be avoided.
2) Possibly, making the SN aware which additions are related to the same CHO preparation.
 With this, it can optimize resource allocation (and thus avoid rejections of additions when the SN assumes all resources are taken).
The 1st solution will be very easy to enable: a simple flag is needed to inform the SN that the Addition is related to a conditional (delayed) preparation. But before we propose the flag to be used, we would like to compare the situation related to the CHO with MR-DC and the CPA, which is being developed in another WI in Rel.17. The most critical feature, i.e. late arrival of the UE, if ever, is the same in both cases. Therefore, the basic flag considered for CHO-related Addition may be defined so that it can be reused for CPA.
Proposal 3: A flag is added in the Addition Request to indicate the addition is related to a conditional access. The flag shall be defined so that it can be reused for CPA in Rel.17.
The 2nd solution is less straightforward. At a basic level, it can be helped with the arrival probability, as defined for CHO. The target MN could simply rely the information received from the source MN – since the SCG access is executed when the main CHO condition is met, the probability of SCG access is the same as for the CHO.
Proposal 4: The arrival probability is defined also for the Addition Request and the target MN is obliged to rely the information received from the source MN.
However, in order to enable identification of the requests as coming from the same UE, some form of the identification of the UE is needed. For addition requests coming from a single target MN, that MN may assign the identification (e.g. a random number). However, in case the addition requests to the same target SN come from different target MNs, the situation gets complicated: the only common point where the identification could be defined is either the UE itself, or the source MN, or possibly the source SN (if configured). One may therefore consider:
· Adding a random number allocated at the source MN; or
· Adding a combination of the source MN’s ID and the UE ID used in the source MN; or
· Reusing the source SN’s UE ID and adding the source SN’s ID.
Proposal 5: RAN3 shall discuss which if the three options above is the best to enable the target SN to optimise resource allocation.
2.3	Scenarios
In the LS, RAN2 lists 4 scenarios that were assumed enabled in Rel.16. RAN2 asks also, if RAN3 sees any other scenario where handling of CHO with MR-DC would be needed. As discussed above, it is clear that the scenarios 1-3 shall be considered also with multiple target nodes, possibly sharing the same target SN. However, it does not seem that any altogether new scenario shall be addressed.
Proposal 6: RAN3 shall inform RAN2 that the listed scenarios must be considered also when multiple preparation is used, but no altogether new scenario has been identified.
3	Conclusions
In this paper, we’ve analysed the impact of Rel.16 RAN2 decision that CHO shall be allowed to be executed with SCG configured. We’ve made following observations:
O1: The addition procedure related to the CHO is exactly the same as in case of a classic HO. Therefore, the SN can’t tell a CHO-related addition from an addition related to a classic HO.
O2: All of the special features of CHO that were addressed with the signalling are equally applicable to SCG side.
O3: Lack of any special handling of CHO-related Addition may, depending on the implementation, block the CHO on the MCG side, too!
Based on them, we make following proposals:
P1: RAN3 shall acknowledge that enabling the scenarios listed in the LS requires changes in RAN3 signalling. This means that RAN3 shall conclude that with the current signalling, CHO with MR-DC will not work.
P2: RAN3 shall consider if the support for CHO with MR-DC in RAN3’s specification could be enabled yet in Rel.16.
P3: A flag is added in the Addition Request to indicate the addition is related to a conditional access. The flag shall be defined so that it can be reused for CPA in Rel.17.
P4: The arrival probability is defined also for the Addition Request and the target MN is obliged to rely the information received from the source MN.
P5: RAN3 shall discuss which if the three options above is the best to enable the target SN to optimise resource allocation.
P6: RAN3 shall inform RAN2 that the listed scenarios must be considered also when multiple preparation is used, but no altogether new scenario has been identified.
The Xn and X2 TPs implementing the solution are proposed in [2] and [3], respectively. A CR for F1AP is proposed in [4]. A draft of the response LS is proposed in [5].
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