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1. Introduction
RAN3#116e and RAN3#117e meeting discussed the issue with related to the use case i.e. the inter-gNB-DU handover, when target gNB-DU generated CellGroupConfig using full configuration, while gNB-CU decide to keep the same gNB-CU-UP that need to reset the PDCP COUNT of the existing DRBs. (refer to R3-213181)
Some solutions were raised and discussed, resulted in the chair-minuted in RAN3#116e that:
“For the use case of inter-DU handover that target gNB-DU has taken full configuration decision while gNB-CU decide to keep the same gNB-CU-UP that need to reset the PDCP COUNT of the existing DRBs, it is confirmed that the existing signalling with two times the E1AP: Bearer Context Modification procedures (first to release DRBs + adding the same DRBs, second to give Target DU’s DL TNL address) can work but not optimal as it take longer time to complete handover.”
With this chair minute in RAN3#116e, RAN3#117e continued to discussion remaining possible solutions, and resulted in remaining two possible solution (1 and 4) to be continued.
	Sol1 and Sol4 to be continued
Identify the compatible issue if any
To be continued...



This contribution continue to study/discuss the remaining possible solution 1 and solution 4, the way to reduce the handover time.
(RAN3#116e SoD R3-223762. RAN3#117e SoD R3-225000)
2. Discussion
The possible solutions to reduce the handover time for the use case are simply to execute one time of signalling procedure instead of two times the E1AP: Bearer Context Modification procedure.
The remaining solutions 1 and solution 4 are: (solution 2 and 3 have been discussed, show here in grey colour font only for record)
Solution 1: In BEARER CONTEXT MODIFICATION REQUEST message the PDU Session Resource To Modify List IE to release the relevant DRBs (set the DRB To Remove List IE)and also to setup the same DRBs (set the DRB To Setup List IE). Furthermore, because of the need to give the target gNB-DU’s TNL information, then need to newly add the DL UP Parameter IE in the DRB To Setup List IE.
Solution 2:  The gNB-CU-CP initiates the same Bearer Context Modification procedure two times i.e. gNB-CU-CP first to send E1AP: BEARER CONTEXT MODIFICATION REQUEST message the PDU Session Resource To Modify List IE to release the relevant DRBs (set the DRB To Remove List IE) and also to setup the same DRBs (set the DRB To Setup List IE). After this first Bearer Context Modification procedure is completed, then gNB-CU-CP initiates again the same Bearer Context Modification procedure to give the target gNB-DU’s TNL information to the gNB-CU-UP (set the DL UP parameter IE in the DRB to Modify List IE).
The solution 2 use the existing IE. The specification impact may need to add some procedure text to describe the usage. However this solution 2 need to execute two times the Bearer Context Modification procedure so a concern is that this will increase handover delay which may create negative impact on the handover.
(Note that the Solution 2 is the one that has been confirmed that is existing way but take longer handover time)
Solution 3: Use of the PDCP SN Status Information IE i.e. in BEARER CONTEXT MODIFICATION REQUEST message the PDU Session Resource To Modify List IE, set the PDCP SN and HFN as “0” in the PDCP SN Status Information IE of the DRB To Modify List IE .  
(Note that the Solution 3 has been observed that this does not fit into the use case of the issue, as following the procedure text (act as specified in 38.401) and the IE’s semantic description of the IE, it is for lossless handover.)
Solution 4: A dedicated IE to indicate reset PDCP COUNT in the DRB to Modify List IE. i.e. in BEARER CONTEXT MODIFICATION REQUEST message the PDU Session Resource To Modify List IE to introduce e.g. new PDCP COUNT Reset IE under the DRB To Modify List IE.
Solution 4-valiant: A dedicated IE to indicate reset PDCP COUNT at Bearer Context Modification Request level. i.e. in BEARER CONTEXT MODIFICATION REQUEST message to introduce e.g. new PDCP COUNT Reset IE.
(Note that the Solution 4-valiant can work as well but is not seen as so much difference from solution 4)

Further checking of solution 1 and solution 4 concerning their functionality compatibility:
Here we give some analysis on possible (functionality) compatibility concern.
Solution 1 is basically reusing the combination of existing IEs (DRB Releases + same DRB Adding) with also new added IE (i.e. to add DL UP Parameter IE in the DRB To Setup List IE ). The concern on functionality compatibility may be due to that existing implementation does not consider such combination, introducing such way to reset the PDCP COUNT may be too much, and probably has high risk that may impact on existing function of DRB release and DRB adding. 
On the other hand, it was pointed out that this is similar to RRC 5.3.5.11 Full Configuration handling (i.e. released and re-setup DRB). However, it was pointed out that RRC 5.3.5.11 Full Configuration described also “release the SDAP entity....” which may not apply to gNB-CU-UP, therefore taking RRC as the reference is not fully convinced. 
As for comparison, purely from technical perspective, the solution 4 (a dedicated IE to indicate reset PDCP COUNT) is straightforward and cleaner that indicate directly the purpose i.e. to reset the PDCP COUNT, with no concern that may impact existing functionality, while the solution 1 use the combination of the existing IEs presence in the signalling message (with also newly adding IE for indicating target gNB-DU’s TNL information). 
Still. we here observe that either solution 1 or Solution 4 is attractive that can solve the issue. Since this issue has been discussed for some meetings, it is time to take a solution.
Observation and proposal : either solution 1 or solution 4 can solve the issue to reduce the handover time in the use case i.e. the inter-gNB-DU handover, when target gNB-DU generated CellGroupConfig using full configuration, while gNB-CU decide to keep the same gNB-CU-UP that need to reset the PDCP COUNT of the existing DRB.  It is proposed to select either solution 1 or solution 4.
Regarding which release to apply, since the inter-gNB-DU handover and full configuration chosen by the target gNB-DU is highly likely to be a normal use case, we are thinking to provide the solution from Rel-16. 
We provide two set of CRs. (These CRs base on the draft version of the specifications)

3. proposal
Observation and proposal : either solution 1 or solution 4 can solve the issue to reduce the handover time in the use case i.e. the inter-gNB-DU handover, when target gNB-DU generated CellGroupConfig using full configuration, while gNB-CU decide to keep the same gNB-CU-UP that need to reset the PDCP COUNT of the existing DRB. It is proposed to select either solution 1 or solution 4.
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