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1	Introduction
[bookmark: _Toc474247438]At the past meetings, RAN3 discussed how the user history information (UHI) is to be collected for SCG mobility. 
At RAN3 #112, it was considered if the SCG and MCG UHI can be signalled as a 2-dimentional structure. In this paper we analyse this aspect.
2	Discussion
2.1	The use of 2-dimentional structure
According to the agreements from RAN3 #112, SCG UHI is to be included in the initiation of the SN Addition, response to the MN-initiated SN Modification, SN Change and SN Release (both MN- and SN-initiated). It is, however, left FFS if the MCG UHI is needed to be sent to the SN.
One may observe that until now, MCG UHI has never been considered as a needed information in the SN. In fact, companies participating in the discussion so far suggested sometimes that SCG UHI may be needed in the MN – but not vice versa.
Observation 1-1: There was no claim that MCG UHI is of any use for the SN.
With this in mind, using 2-dimentional structure of MCG-SCG UHI in the Addition procedure makes absolutely no sense. It would only complicate the signalling, while offering no benefit to the involved nodes. Of course, if the MCG UHI is not provided to the SN (and then updated in case of e.g. intra-MN HO without SN change), the SN can’t send it back in case it is requested to be released or to provide the information.
Proposal 1-1: The 2-dimentional structure is not used in the signalling between the MN and the SN. Only SCG UHI is used there.
The only signalling where both are needed is the procedure not discussed yet: the intra-MN handover. There, the MCG UHI is signalled “since ever”, while the SCG UHI must be provided so that the target MN can include it in the Addition procedure. Therefore, the way they are signalled, may be done in 2-dimentional structure.
Observation 1-2: Both, the MCG and the SCG UHI must be provided in the HO signalling. The 2-dimentional structure may be used there.
However, one may consider if this makes sense: it will either impact or duplicate the existing signalling of UE history information. Then, the target MN will have to extract the SCG UHI to send it alone to the target SN. It is then probably easier to keep the SCG UHI separated in the HO, too, though the SCG UHI shall contain all the information needed to correlate it with the MCG UHI if the target’s implementation needs such correlation.
Proposal 1-2: In order to avoid burden related to extracting the SCG UHI from the combined UHI and impacting existing UE History Information, RAN3 shall implement signalling of SCG UHI as a separate IE in the HO procedure.
2.2	HO delay
At the last meeting, it was agreed that the HO procedure shall not be delayed more than it would have been delayed without recording SCG UHI. One must consider though the availability of the SCG configuration in the MN: if SRB3 is used, the MN is never sure if it has the current config. Moreover, even if the SN is requested to report PSCell changes dove over SRB3, the SN will not provide the SCG config (the MN could forward it to the UE, but the UE already has it).
Observation 2-1: Even if the SN is requested to report all PSCell changes, if SRB3 is used, the MN will never be sure to have to current SCG config when it needs to trigger a HO.
In practice, it means, the SCG UHI has to be fetched from the SN always before a HO.
Observation 2-2: Even if the SCG UHI is not used, if SRB3 is allowed, the MN will have to trigger the MN-initiated modification procedure always before a HO.
Proposal 2-1: RAN3 shall conclude that if SRB3 is allowed, including the SCG UHI in the response to the MN-initiated modification does not slow down the HO procedure.
Of course, SRB3 may not be allowed (though it is a standardised feature!). In such configuration, the HO shall not be delayed either. In this case, there are two possibilities to avoid fetching the SCG UHI only, both based on the existing feature of reporting PSCell changes:
Solution 1:	The MN may request the SN to report any PSCell change and then build the SCG UHI on its own.
Solution 2:	The SCG UHI may be included in the SN-initiated modification, too. Then, if the SRB3 is not used, the SN could include the information in the SN-initiated modification signalling.
Solution 1 above is likely fully sufficient and the best way forward. 
Observation 2-3: If the MN requests reporting PSCell changes, it may build the SCG UHI on its own and thus it will not have to fetch it before a HO.
However, solution 2 may have some benefits, too: the standard allows that the reporting of a PSCell change may be done with a delay, once the PSCell change is fully executed (so that execution is not delayed). Therefore, enabling the SN to include it in the same signalling that is used to trigger the PSCell change when SRB3 is not used will help to keep the SCG UHI information in the MN and in the SN the same.
Proposal 2-2: For the case that the SRB3 is not allowed, RAN3 shall enable including the SCG UHI in the SN Modification Required message, so that it can be updated in the MN.
2.3	The correlation of MCG and SCG UHI
RAN3 fully acknowledges the fact that the way the SCG UHI is provided to the MN shall enable the latter to correlate it with the MCG UHI. This is acknowledged in the signalling which is proposed to include the SCG UHI: response to the MN-initiated SN Modification and the SN release procedures. It has never been challenged that the SCG UHI shall contain timestamps of the PSCell changes or the dwell time, so that the MN may match it to the PCell changes. There may also be other events recorded that will help the MN: if the MN initiates SN modification due to an intra-MN HO, the SN may record this event, too.
Proposal 3-1: The SCG UHI shall contain timestamps or the PSCell dwell time with precision needed for the MN to correlate it with the MCG UHI. It may also record other events, e.g. moments when the MN initiated SN modification, even if the PSCell did not change.
3	Conclusions
In this paper, we’ve discussed the signalling and the solution in the context of the need for 2-dimentional UHI structure and of HO delay. Following conclusions are made:
Proposal 1-1: The 2-dimentional structure is not used in the signalling between the MN and the SN. Only SCG UHI is used there.
Proposal 1-2: In order to avoid burden related to extracting the SCG UHI from the combined UHI and impacting existing UE History Information, RAN3 shall implement signalling of SCG UHI as a separate IE in the HO procedure.
Proposal 2-1: RAN3 shall conclude that if SRB3 is allowed, including the SCG UHI in the response to the MN-initiated modification does not slow down the HO procedure.
Proposal 2-2: For the case that the SRB3 is not allowed, RAN3 shall enable including the SCG UHI in the SN Modification Required message, so that it can be updated in the MN.
Proposal 3-1: The SCG UHI shall contain timestamps or the PSCell dwell time with precision needed for the MN to correlate it with the MCG UHI. It may also record other events, e.g. moments when the MN initiated SN modification, even if the PSCell did not change.
The TPs implementing the solution are proposed in [1] and [2].
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