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1	Introduction
[bookmark: _Toc474247438]At the RAN3 #114 meeting, the work on the SCG UHI progressed substantially. It was agreed to define a new SCG UHI format for reporting from the SN to the MN and a nested structure for reporting between the MNs and from an MN to the SN. However, some aspects are still FFS, and we will address those in this document.
2	Discussion
2.1	Time information and correlation
In the current BL CRs, the information related to the PSCell is still “FFS”. It is obvious, it shall include the PSCell ID and some time information to enable correlation, but what exactly time information is needed was not decided. There are at least to options:
· The dwell time in each PSCell; or
· Timestamps of entry and/or leaving of the PSCell.
The dwell time seems, at the first glance, the best option: it corresponds to the information available in the MCG UHI. However, it may not be sufficient for good correlation of the MCG and SCG UHIs, because small inaccuracies will accumulate over the duration of DC opearation in given SN. In order to eliminate those inaccuracies, the time spent without PSCell may be needed.
Instead, the timestamp helps avoid the issue of accumulating inaccuracies. Normally, timestamps are avoided in the communication between nodes, because it is hard to maintain perfect synchronisation of clocks in the nodes. However, for the purpose of UHI, a rudimentary synchronisation is plenty enough. Also, it seems sufficient to have only the timestamp of the entry to the PSCell – it will be enough to correlate the PSCell with the current serving MCG cell.
Proposal 1: In the SCG UHI lists, the timestamp of the entry to the PSCell is recorded.
2.2	“Subscribing” to the PSCell changes
RAN3 has already enabled the mechanism that enables the MN to receive PSCell updates whenever PSCell is changed. It is originally related to the location information, but its use is not limited. The information provided from the SN is vry limited: only the new PSCell ID is sent. However, when this is compared to the information to be recorded in the SCG UHI, this is enough: the MN can record the entry time to the PSCell itself, based on the information received from the SN.
Proposal 2: The existing location reporting mechanism is reused to enable the MN to the “subscribe” to the PSCell changes. No further stage-3 changes are needed.
2.3	Encoding aspects
The PSCells information is currently encoded in 2 places: in the XnAP and in the NGAP (and in X2AP and in the S1AP). However, already at the last meeting, it was noted that the MCG UHI format on XnAP (and X2AP) does not allow for extending the way it was proposed.
Proposal 3: The addition of PSCell is removed from MCG UHI lists in XnAP BL CR and X2AP BL CR.
Regarding encoding of the PSCell in the NGAP and S1AP BL CRs, it is relatively simple to add the PSCell CGIs and timestamps. However, the structure agreed for XnAP and X2AP is not necessary – there is a CGI IE that is already a choice of NG CGI or E-UTRA CGI.
Proposal 4: In XnAP and X2AP BL CRs, the PSCell ID is encoded as the NG-RAN Cell Identity IE, which already offers choice of CGI formats.
3	Conclusions
In this paper, we consider a way to complete the work on the SCG user history information. We propose:
1) In the SCG UHI lists, the timestamp of the entry to the PSCell is recorded.
2) The existing location reporting mechanism is reused to enable the MN to the “subscribe” to the PSCell changes. No further stage-3 changes are needed.
3) The addition of PSCell is removed from MCG UHI lists in XnAP BL CR and X2AP BL CR.
4) In XnAP and X2AP BL CRs, the PSCell ID is encoded as the NG-RAN Cell Identity IE, which already offers choice of CGI formats.
The TPs implementing the solution are proposed below (for the BL CR to NGAP) and in [1] (for the BL CR to XnAP).
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5	Text proposal to the BL CR to TS 38.413
The proposal below is based on the last endorsed BL CR [R3-216254]. ASN.1 will be added once the changes are agreed.
First Change
9.2.3.X	Last Visited Secondary PSCell Information
The Last Visited PSCell Information contains cell information related to the stay in the PSCell.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	CHOICE Last Visited PSCell Information
	M
	
	
	

	>NG-RAN Cell
	
	
	
	

	>>Last Visited NG-RAN PSCell Information
	M
	
	9.2.3.X1
	

	>E-UTRAN Cell
	
	
	
	

	>>Last Visited E-UTRAN PSCell Information
	M
	
	9.2.3.X2
	


9.2.3.X1	Last Visited NG-RAN PSCell Information
The Last Visited NG-RAN PSCell Information contains information on the PSCell used and the time the UE accessed the cell.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	PSCell ID
	M
	
	NR CGI
9.3.1.7
	

	Time of cell entry
	M
	
	OCTET STRING (SIZE(4))
	UTC time encoded in the same format as the first four octets of the 64-bit timestamp format as defined in section 6 of IETF RFC 5905 [14]. 


9.2.3.X2	Last Visited E-UTRAN PSCell Information
The Last Visited NG-RAN PSCell Information contains information on the PSCell used and the time the UE accessed the cell.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	PSCell ID
	M
	
	E-UTRA CGI
9.3.1.9
	

	Time of cell entry
	M
	
	OCTET STRING (SIZE(4))
	UTC time encoded in the same format as the first four octets of the 64-bit timestamp format as defined in section 6 of IETF RFC 5905 [14]. 


End of Changes

