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1.  Introduction
In RAN2 #113bis-e meeting, some issues were raised for NR-DC clarification and non-consensus was achieved during the meeting. Therefore, they were postponed to this RAN2 meeting.
[005] Postponed discussion: whether in the case of HO without SCG change, if SCG reconfigurationWithSync is not included, the UE continues the transmission on SG during the handover or not or whether this can be left to UE implementation, and whether there is a need for TS clarification. 
[005] Postponed: CRs for UE timing at NR-DC handover. Majority view seems to be that UE should apply the target PCell timing as the PSCell SMTC timing reference during the NR-DC handover 
In this contribution, we will provide our understanding and related proposals and CRs will be provided.
2. Discussion
· Issue 1: UE handling in case of HO without SCG change if SCG reconfigurationWithSync is not included
In TS 38.331 v15.13.0, the condition of reconfigurationWithSync is specified as following:
	ReconfWithSync
	The field is mandatory present in the RRCReconfiguration message:
-	in each configured CellGroupConfig for which the SpCell changes,
-	in the masterCellGroup at change of AS security key derived from KgNB,
-	in the secondaryCellGroup at:
-	PSCell addition,
-	update of required SI for PSCell,
-	change of AS security key derived from S-KgNB while the UE is configured with at least one radio bearer with keyToUse set to secondary and that is not released by this RRCReconfiguration message.
Otherwise it is optionally present, need M. The field is absent in RRCResume or RRCSetup messages.


As listed above, the conditions where the SCG reconfigurationWithSync field should be mandatory present are provided. Excluding the mandatory present cases, one typical scenario where SCG reconfigurationWithSync is not included in case of HO without SCG change should be that the intra-CU handover without SCG change. In addition, this KgNB is unchanged, which is allowed according to NR security framework.
Observation 1: In case of intra-CU handover without SCG change, the SCG reconfigurationWithSync is not included and the KgNB is unchanged.
Since the KgNB is unchanged, SCG transmission for MN terminated bearer can be performed without interruption. Similarly, since the KgNB is unchanged, the S-KgNB is not updated as well. Therefore, the SCG transmission for SN terminated bearer can be performed without interruption.
Observation 2: In case the KgNB is unchanged, the SCG transmission for both MN terminated bearer and SN terminated bearer can be performed without interruption during the HO without SCG change.
In NR RRC framework, the UE L2 handling during handover procedure is totally indicated by dedicated signalling from the network, instead of following the specified procedure as captured in LTE RRC specification. In this case, since the network does not signal any indication for PDCP/RLC/MAC handling, it is quite straightforward that the UE continues the SCG transmission during the handover without SCG change if SCG reconfigurationWithSync is not included.
Proposal 1: The UE can continue SCG transmission during handover without SCG change if SCG reconfigurationWithSync is not included.

· Issue 2: PSCell SMTC timing reference during the NR-DC handover
In EN-DC, considering different UE implementations at that moment, only a NOTE was added to clarify that explicit SMTC configuration is only supported when the source EUTRA PCell and target EUTRA PCell of the handover are SNF/subframe-synchronized.
	TS 36.331
NOTE 2:	It is not specified whether the timing reference for the SMTC configuration is the source EUTRA PCell or the target EUTRA PCell in case the NR PSCell addition or SN change takes place simultaneously with handover. As a consequence, explicit SMTC configuration is only supported when the source EUTRA PCell and the target EUTRA PCell of the handover are SFN/subframe-synchronized.



In 38.331, for MR-DC, the SMTC configuration is provided in secondaryCellGroup -> SpCellConfig -> reconfigurationWithSync, and it was specified in v15.10.0:
	
ReconfigurationWithSync ::=         SEQUENCE {
    spCellConfigCommon                  ServingCellConfigCommon                                         OPTIONAL,   -- Need M
    newUE-Identity                      RNTI-Value,
    t304                                ENUMERATED {ms50, ms100, ms150, ms200, ms500, ms1000, ms2000, ms10000},
    rach-ConfigDedicated                CHOICE {
        uplink                              RACH-ConfigDedicated,
        supplementaryUplink                 RACH-ConfigDedicated
    }                                                                                               OPTIONAL,   -- Need N
    ...,
    [[
    smtc                                SSB-MTC                                                     OPTIONAL    -- Need S
    ]]
}
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In RAN2#110e, for NR-DC, it was discussed how to provide SMTC configuration based on [2], and it was agreed:
	Option 2 for PSCell addition for R15 
Solution for R16 postponed
If smtc configuration is absent for PSCell addition, the UE uses the smtc in measObjectNR having the same SSB frequency and subcarrier spacing, as configured before the reception of the RRC message.


And option 2 was captured into TS 38.331 v15.11.0.
	smtc
The SSB periodicity/offset/duration configuration of target cell for NR PSCell change, and NR PCell change, and NR PSCell addition. The network sets the periodicityAndOffset to indicate the same periodicity as ssb-periodicityServingCell in spCellConfigCommon. For case of NR PCell change and NR PSCell addition, the smtc is based on the timing reference of source PCell. For case of NR PSCell change, it is based on the timing reference of source PSCell. If the field is absent, the UE uses the SMTC in the measObjectNR having the same SSB frequency and subcarrier spacing, as configured before the reception of the RRC message.



The case of PSCell addition was addressed for Rel-15, but the case of PSCell change (SN change) was not concluded.
Observation 3: It was concluded that for Rel-15 NR-DC, SMTC configuration for PSCell upon PSCell addition was concluded, i.e. based on NR PCell. But the case of PSCell change (SN change) was not concluded for NR-DC for Rel-15.
In RAN2#111e meeting, for Rel-16 NR-DC, the same issue was discussed and RAN2 agreed:
	R2-2007117	SMTC Configuration for PSCell Addition and SN Change in NR-DC	Apple, MediaTek Inc., Nokia, Nokia Shanghai Bell, Qualcomm Incorporated, ZTE Corporation, Sanechips, CATT	discussion	Rel-16	NR_newRAT-Core
[040] Noted, Agree Option 1 for SMTC configuration in R16 for PSCell Addition and SN Change in NR-DC. (i.e. add the nfew parameter for SMTC configuration under RRCReconfiguration for PSCell addition and SN change)


A new SMTC configuration has been added for Rel-16 NR-DC:
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Observation 4: For Rel-16 NR-DC, a new SMTC configuration has been agreed for both PSCell addition and PSCell change (SN change) cases.
For NR-DC, in RAN2#113bis meeting, majority view is that the UE should apply the target PCell timing as the PSCell SMTC timing reference during the NR handover with PSCell addition and PSCell change (SN change). It is proposed to specify the target PCell timing as the timing reference for PSCell SMTC upon PSCell addition/change for Rel-15 NR-DC.
Proposal 2: The UE should apply the target PCell timing as the PSCell SMTC timing reference during the NR handover with PSCell addition and PSCell change (including SN change).
3. Conclusion
In this contribution, we have a discussion on remaining issues of NR-DC and the following observations and proposals were provided.
Observation 1: In case of intra-CU handover without SCG change, the SCG reconfigurationWithSync is not included and the KgNB is unchanged.
Observation 2: In case the KgNB is unchanged, the SCG transmission for both MN terminated bearer and SN terminated bearer can be performed without interruption during the HO without SCG change.
Observation 3: It was concluded that for Rel-15 NR-DC, SMTC configuration for PSCell upon PSCell addition was concluded, i.e. based on NR PCell. But the case of PSCell change (SN change) was not concluded for NR-DC for Rel-15.
Observation 4: For Rel-16 NR-DC, a new SMTC configuration has been agreed for both PSCell addition and PSCell change (SN change) cases.

Proposal 1: The UE can continue SCG transmission during handover without SCG change if SCG reconfigurationWithSync is not included.
Proposal 2: The UE should apply the target PCell timing as the PSCell SMTC timing reference during the NR handover with PSCell addition and PSCell change (including SN change).

4. Reference
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The SSB periodicity/offset/duration configuration of target cell for NR PSCell addition and SN change. When UE receives this field, UE applies the configuration based on the
timing reference of NR PCell for PSCell addition and PSCell change. If both this field and the smic in secondaryCellGroup -> SpCellConfig -> reconfiqurationWithSync are
absent, the UE uses the SMTC in the measObjectNR having the same SSB frequency and subcarrier spacing, as configured before the reception of the RRC message. «





image1.png
msmtc.
The SSB periodicity/offset/duration configuration of target cell for NR PSCell change and NR PCell change. The network sets the periodicityAndOffset to indicate the same
periodicity as ssb-periodicityServingCell in spCellConfigCommon. For case of NR PCell change, the smitc is based on the timing reference of source PCell. For case of NR
PSCell change, it is based on the timing reference of source PSCell. If the field is absent, the UE uses the SMTC in the measObjectNR having the same SSB frequency and
subcarrier spacing, as configured before the reception of the RRIC message.





