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[bookmark: OLE_LINK41][bookmark: OLE_LINK24][bookmark: OLE_LINK17][bookmark: OLE_LINK16]In email discussion [105#10] after RAN2 #105, SMTC configuration for LTE handover with NR SCG addition or SCG change was discussed, but not conclusion was made. There were split views on whether source LTE PCell or target LTE PCell should be used as the timing reference cell for the new NR PSCell.
This issue was intensively discussed in the email discussion. However, we felt it’s necessary to further analyze it and propose solutions.
Discussion
NR SCG addition/change flow comparison
Two call flows are used to compare the following cases:
Use source LTE PCell: 
1. When the UE receives handover message, the timing of target NR PSCell is already known.
2. Since the target NR PSCell is known, the UE can perform LTE L1 sync/RACH procedure and NR L1/sync/RACH procedure in parallel.
3. When one of the links completes RACH, data can be resumed.
Use target LTE PCell:
1. When the UE receives handover message, the timing of target NR PSCell is unknow.
2. The UE needs to suspend NR protocol stack. Before LTE completes L1 sync procedure, NR L1/sync cannot start.
3. NR PSCell addition or change can be delayed. If SCG bearer is configured, data resumption may also be delayed.
Observation 1: using target LTE PCell as timing reference cell may delay NR PSCell addition/change. for SCG bearer, data resumption may be delayed.
SMTC configuration possibilities (36.331)
In 36.331, SMTC configuration is captured as follows:
	smtc
The SSB periodicity/offset/duration configuration of target cell for NR PSCell addition and SN change. It is based on timing reference of EUTRAN PCell. If the field is absent, the UE uses the SMTC configured in the measObjectNR having the same SSB frequency and subcarrier spacing.


There can be 4 SMTC configuration options for NR PScell, shown in the table below.
	#
	SMTC included in RRCConnectionReconfiguration by target eNB?
	measObjectNR was configured by source eNB?
	Timing reference

	1
	No
	Yes
	Source LTE PCell according to 5.5.2.13 in 36.331.

	2
	Yes
	Yes
	Ideally, SMTC from measObjectNR should be used. It is source LTE PCell.

	3
	Yes
	No
	It's not clear whether source or target LTE PCell is used.

	4
	No
	No
	N/A



For case 1, there is no confusion. The UE simply uses SMTC from previously configured measObjectNR.
For case 2, target eNB should have received UE measurement configuration when preparing HO. Ideally, if SMTC was already configured by source eNB during measurement, target eNB should not include SMTC. However, in case target eNB provides SMTC, it can cause confusion to the UE. As per existing specification, the UE has to use SMTC provided by target eNB.
Case 3 is the debating point and needs conclusion.
Observation 2: if SMTC was configured by measObjectNR by source eNB and is also configured in HO message by target eNB, the UE will use SMTC provided by target eNB. This may not be the intention.
In EN-DC deployment, it should be rare that the network attempts to perform NR SCG addition or change w/o configuration any NR measurements. Thus case 1 and case 2 (i.e. non-blind addition) would be the typical cases of SMTC configuration.
Observation 3: the network would typically configure NR measurements before NR SCG addition or change.
SMTC configuration for intra-NR handover (38.331)
While studying SMTC configuration in 36.331, we also looked at intra-NR handover behaviour defined in 38.331. The requirement is the UE shall use source NR PCell as timing reference cell, as follows:
	ReconfigurationWithSync field descriptions

	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 configured in the measObjectNR having the same SSB frequency and subcarrier spacing.



We have two observations:

Observation 4: for intra-NR handover case, the UE is required to use source NR PCell for timing reference.

Observation 5: for NR PScell change, the UE uses source NR PSCell as timing reference. This seems to conflict with the requirement in 36.331, where for LTE to LTE HO with SN change, the UE is required to use LTE PCell as timing reference.
Proposals
According to above analysis and observations 1 to 3, UE should always use SMTC from measObjectNR, if configured, by source eNB, even though HO message also includes SMTC. This addresses most common use cases.
Proposal 1: the UE shall always use SMTC from measObjectNR, if configured, having the same SSB frequency and subcarrier spacing.
For case 3 where measObjectNR was not configured by source eNB, RAN2 need to conclude whether source or target LTE PCell should be used for timing reference and discuss how to address potential non-backward compatibility issue.
As observation 4 indicates, for intra-NR HO case, the UE is already required to use source PCell as timing reference, meaning target node needs to acquire source node’s timing. A similar handling should also apply to LTE HO with SN addition. 
Proposal 2: the UE shall use source LTE PCell as timing reference cell for LTE HO with NR SN addition.
To address NBC issue, one straightforward solution already mentioned in offline discussion is to add new UE capabilities. It’s not desired but we are open to discuss. Another option is to have two UE behaviours for Rel-15. Some UEs use source and some UEs use target.
Proposal 3: to address NBC issue, RAN2 to discuss the following options:
a. introduce UE capabilities for LTE to LTE HO with SN addition/change, at least for Rel-15; 
b. allow two UE behaviours in Rel-15.
Based on observation 5, it seems requirements of NR SN change in 38.331 and 36.331 have conflict. For LTE to LTE HO with SN change:
· Per 36.331, the UE shall use LTE PCell as timing reference;
· Per 38.331, the UE shall use NR PSCell as timing reference.
Per our understanding, the requirements in 38.331 should apply.

Proposal 4: the UE shall use NR PSCell as timing reference cell for LTE HO with NR SN change.
Conclusion
This document discussed SMTC configurations for LTE handover with NR SCG addition or change.  We have the following observations and proposals: 
Observation 1: using target LTE PCell as timing reference cell may delay NR PScell addition/change.
Observation 2: if SMTC was configured by measObjectNR by source eNB and is also configured in HO message by target eNB, the UE will use SMTC provided by target eNB. This may not be the intention.
Observation 3: the network would typically configure NR measurements before NR SCG addition or change.
Observation 4: for intra-NR handover case, the UE is required to use source NR PCell for timing reference.

[bookmark: _GoBack]Observation 5: for NR PScell change, the UE uses source NR PSCell as timing reference. This seems to conflict with the requirement in 36.331, where for LTE to LTE HO with SN change, the UE is required to use LTE PCell as timing reference.

Proposal 1: if configured, the UE shall always use SMTC from measObjectNR having the same the same SSB frequency and subcarrier spacing.
Proposal 2: the UE shall use source LTE PCell as timing reference cell for LTE HO with NR SN addition.
Proposal 3: to address NBC issue, RAN2 to discuss the following options:
a. introduce UE capabilities for LTE to LTE HO with SN addition/change, at least for Rel-15; 
b. allow two UE behaviours in Rel-15.
Proposal 4: the UE shall use NR PSCell as timing reference cell for LTE HO with NR SN change.
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