[bookmark: _GoBack]3GPP TSG-RAN WG2 Meeting #107	R2-1909963
Prague,  Czech Republic, 26 – 30 August 2019	


Agenda item:	10.2.2
Source:	Nokia, Nokia Shanghai Bell
Title:	Clarification about setting the SMTC in NSA
WID/SID:	NR_newRAT-Core - Release 15
Document for:	Discussion and Decision
1	Introduction
In this contribution we try to clarify the field description in [1] and [2] with respect to setting the SMTC parameter.
2	Background

In latest Stage 2 [3], the following is described in the section for PSCell change:
	[bookmark: _Toc12630284]10.6	PSCell change
In MR-DC, a PSCell change does not always require a security key change.
If a security key change is required, this is performed through a synchronous SCG reconfiguration procedure towards the UE involving random access on PSCell and a security key change, during which the MAC entity configured for SCG is reset and RLC configured for SCG is re-established regardless of the bearer type(s) established on SCG. For SN terminated bearers, PDCP is re-established. In all MR-DC options, to perform this procedure within the same SN, the SN Modification procedure as described in clause 10.3 is used, setting the PDCP Change Indication to indicate that a S-KgNB (for EN-DC, NGEN-DC and NR-DC) or S-KeNB (for NE-DC) update is required when the procedure is initiated by the SN or including the SgNB Security Key / SN Security Key when the procedure is initiated by the MN.
If a security key change is not required (only possible in EN-DC, NGEN-DC and NR-DC), this is performed through a synchronous SCG reconfiguration procedure without security key change towards the UE involving random access on PSCell, during which the MAC entity configured for SCG is reset and RLC configured for SCG is re-established regardless of the bearer type(s) established on SCG. For bearers using RLC AM mode PDCP data recovery applies, for bearers using RLC UM no action is performed in PDCP while for SRBs PDCP discards all stored SDUs and PDUs. Unless MN terminated SCG or split bearers are configured, this does not require MN involvement. In this case, if location information was requested for the UE, the SN informs the MN about the PSCell change (as part of location information) using the SN initiated SN modification procedure independently from the reconfiguration of the UE. In case of MN terminated SCG or split bearers, the SN initiated SN Modification procedure as described in clause 10.3 is used, setting the PDCP Change Indication to indicate that a PDCP data recovery is required.




Also, in approved R2-1714176, TS37.340 in the section 10.6 term “SCG change” is replaced by term “PSCell change”,  with  inter-SgNB sub-branch removed.

	· [image: ]



Observation 1: TS 37.340 now refers to PSCell change as a procedure to be performed within the same SN.
Observation 2: A SN change (MN or SN initiated) always involves an underlying PSCell change.

The configuration of the SMTC parameter is possible in NSA scenarios based on the following ASN.1 design:

TS6.331
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TS38.331
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TS38.331
	ReconfigurationWithSync field descriptions

	rach-ConfigDedicated
Random access configuration to be used for the reconfiguration with sync (e.g. handover). The UE performs the RA according to these parameters in the firstActiveUplinkBWP (see UplinkConfig).

	smtc
The SSB periodicity/offset/duration configuration of target cell for NR PSCell change and intra-NR handover. The network sets the periodicityAndOffset to indicate the same periodicity as ssb-periodicityServingCell in spCellConfigCommon. For case of intra-NR handover, 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.



	SCellConfig field descriptions

	smtc
The SSB periodicity/offset/duration configuration of target cell for NR SCell addition. The network sets the periodicityAndOffset to indicate the same periodicity as ssb-periodicityServingCell in sCellConfigCommon. The smtc is based on the timing of the SpCell of associated cell group. In case of inter-RAT handover to NR, the timing reference is the NR PCell. In case of intra-NR PCell change (standalone NR) or NR PSCell change (EN-DC), the timing reference is the target SpCell. 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.



TS36.331
	sl-V2X-ConfigDedicated
Indicates sidelink configuration for non-P2X related V2X sidelink communication as well as P2X related V2X sidelink communication.

	smtc
The SSB periodicity/offset/duration configuration of target cell for NR PSCell addition and SN change. It is based on timing reference of EUTRA PCell. NOTE 2.
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.



Observation 3: In TS 36.331, the smtc parameter may be signalled to the UE (within LTE RRC message) for initial SgNB addition and SN change.
Observation 4: In TS 38.331, the smtc parameter may be signalled to the UE (within NR RRC message) for NR PSCell change based on reference of source PSCell.
Clarification 1: Which of the following understanding is correct regarding the field description in TS 38.331?
· Understanding 1-1: Does “NR PSCell change” in Observation 4 refer to both intra-SN PSCell change as well as inter-SN PSCell change (triggered by SN only)?
· Understanding 1-2: Does “NR PSCell change” in Observation 4 refer to both intra-SN PSCell change as well as inter-SN PSCell change (triggered by both MN and SN)?
· Understanding 1-3: Does “NR PSCell change” in Observation 4 refer to ONLY intra-SN PSCell change?
Clarification 2: Which of the following understanding is correct regarding the field description in TS 36.331?
· Understanding 2-1: Does “SN change” in Observation 3 refer to MN triggered SN change? 
· Understanding 2-2: Does “SN change” in Observation 3 refer to BOTH MN and SN triggered SN change?

	Combination of understanding across LTE and NR RRC specification
	2-1
	2-2

	1-1
	Consistent combination where only one node is setting the parameter
	Duplicate smtc setting possible

	1-2
	Duplicate smtc setting possible
	Duplicate smtc setting possible

	1-3
	Parameter not set properly at least in one scenario
	Consistent combination where only one node is setting the parameter but needs MN involvement?



Table 2-1: Combining the understanding across LTE and NR RRC specifications
Observation 5: Based on Table 2-1, it seems that in some cases the smtc parameter setting could be duplicated by both MN and SN signalling (e.g. parts in RED with duplicate tag) towards the UE or might not be set correctly (1-3, 2-1 combination) or will need additional signalling for one node to inform the other one (1-3 and 2-2 combination).
3	Possible solution
3.1	Stage 2
	10.6	PSCell change
In MR-DC, a PSCell change does not always require a security key change.
If a security key change is required, this is performed through a synchronous SCG reconfiguration procedure towards the UE involving random access on PSCell and a security key change, during which the MAC entity configured for SCG is reset and RLC configured for SCG is re-established regardless of the bearer type(s) established on SCG. For SN terminated bearers, PDCP is re-established. In all MR-DC options, to perform this procedure within the same SN, the SN Modification procedure as described in clause 10.3 is used, setting the PDCP Change Indication to indicate that a S-KgNB (for EN-DC, NGEN-DC and NR-DC) or S-KeNB (for NE-DC) update is required when the procedure is initiated by the SN or including the SgNB Security Key / SN Security Key when the procedure is initiated by the MN. To perform SN change between different SN nodes, the procedure described in section 10.5 is used.
If a security key change is not required (only possible in EN-DC, NGEN-DC and NR-DC), this is performed through a synchronous SCG reconfiguration procedure without security key change towards the UE involving random access on PSCell, during which the MAC entity configured for SCG is reset and RLC configured for SCG is re-established regardless of the bearer type(s) established on SCG. For bearers using RLC AM mode PDCP data recovery applies, for bearers using RLC UM no action is performed in PDCP while for SRBs PDCP discards all stored SDUs and PDUs. Unless MN terminated SCG or split bearers are configured, this does not require MN involvement. In this case, if location information was requested for the UE, the SN informs the MN about the PSCell change (as part of location information) using the SN initiated SN modification procedure independently from the reconfiguration of the UE. In case of MN terminated SCG or split bearers, the SN initiated SN Modification procedure as described in clause 10.3 is used, setting the PDCP Change Indication to indicate that a PDCP data recovery is required.



Proposal 1: Capture the Stage 3 understanding that SN change also involves PSCell change.
3.2	Stage 3
A simple solution is to disambiguate the cases for the SN change and NR PSCell change to refer to what they exactly stand for. Two proposals as follows:

Proposal 2: Disambiguate NR PSCell change for TS 38.331 to include SN initiated SN change and intra-SN PSCell change.
Proposal 3: Disambiguate SN change in TS 36.331 to the MN initiated SN change case.
TS 38.331
	ReconfigurationWithSync field descriptions

	rach-ConfigDedicated
Random access configuration to be used for the reconfiguration with sync (e.g. handover). The UE performs the RA according to these parameters in the firstActiveUplinkBWP (see UplinkConfig).

	smtc
The SSB periodicity/offset/duration configuration of target cell for NR PSCell change and intra-NR handover. The network sets the periodicityAndOffset to indicate the same periodicity as ssb-periodicityServingCell in spCellConfigCommon. For case of intra-NR handover, the smtc is based on the timing reference of source PCell. For case of SN initiated inter-SN NR PSCell change or intra SN 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.



	SCellConfig field descriptions

	smtc
The SSB periodicity/offset/duration configuration of target cell for NR SCell addition. The network sets the periodicityAndOffset to indicate the same periodicity as ssb-periodicityServingCell in sCellConfigCommon. The smtc is based on the timing of the SpCell of associated cell group. In case of inter-RAT handover to NR, the timing reference is the NR PCell. In case of intra-NR PCell change (standalone NR) or NR PSCell change SN initiated inter-SN NR PSCell change or intra SN NR PSCell change (EN-DC), the timing reference is the target SpCell. 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.



TS36.331
	sl-V2X-ConfigDedicated
Indicates sidelink configuration for non-P2X related V2X sidelink communication as well as P2X related V2X sidelink communication.

	smtc
The SSB periodicity/offset/duration configuration of target cell for NR PSCell addition and MN initiated SN change. It is based on timing reference of EUTRA PCell. NOTE 2.
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.



4	Conclusion
Observation 1: TS 37.340 now refers to PSCell change as a procedure to be performed within the same SN.
Observation 2: A SN change (MN or SN initiated) always involves an underlying PSCell change.
Observation 3: In TS 36.331, the smtc parameter may be signalled to the UE (within LTE RRC message) for initial SgNB addition and SN change.
Observation 4: In TS 38.331, the smtc parameter may be signalled to the UE (within NR RRC message) for NR PSCell change based on reference of source PSCell.
Clarification 1: Which of the following understanding is correct regarding the field description in TS 38.331?
· Understanding 1-1: Does “NR PSCell change” in Observation 4 refer to both intra-SN PSCell change as well as inter-SN PSCell change (triggered by SN only)?
· Understanding 1-2: Does “NR PSCell change” in Observation 4 refer to both intra-SN PSCell change as well as inter-SN PSCell change (triggered by both MN and SN)?
· Understanding 1-3: Does “NR PSCell change” in Observation 4 refer to ONLY intra-SN PSCell change?
Clarification 2: Which of the following understanding is correct regarding the field description in TS 36.331?
· Understanding 2-1: Does “SN change” in Observation 3 refer to MN triggered SN change? 
· Understanding 2-2: Does “SN change” in Observation 3 refer to BOTH MN and SN triggered SN change?

Observation 5: Based on Table 2-1, it seems that in some cases the smtc parameter setting could be duplicated by both MN and SN signalling (e.g. parts in RED with duplicate tag) towards the UE or might not be set correctly (1-3, 2-1 combination) or will need additional signalling for one node to inform the other one (1-3 and 2-2 combination).
Based on the above understanding, the following is proposed.
Proposal 1: Capture the Stage 3 understanding that SN change also involves PSCell change.
Proposal 2: Disambiguate NR PSCell change for TS 38.331 to include SN initiated SN change and intra-SN PSCell change.
Proposal 3: Disambiguate SN change in TS 36.331 to the MN initiated SN change case.
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