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1	Introduction 
[bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK132][bookmark: OLE_LINK133]In RAN2#100 meeting, an LS [1] was sent to RAN4 on LTE measurement gap patterns for SSTD measurement. In the LS, RAN2 agreements are provided, as captured in the following:
	Agreements
1:The network can configure the NR SSTD measurement whenever a NR PSCell is configured
2: NR SSTD measurement reporting is extended for cells that are not yet configured in the case that no NR PSCell is configured
3: Introduce one new capability indicator for SSTD measurement for EN-DC when PSCell is configured.
4 Introduce one new capability indicator for SSTD measurement for EN-DC when PSCell is not configured.


In the RAN4-85, there was progress on SFTD and one WF was discussed for the scenario that PSCell is not configured [2]. In this contribution, we discuss this issue. 
2     	Discussion
SFTD in EN-DC is to measure the observed SFN and frame timing difference between an E-UTRA PCell and an NR PSCell including the following two components [3]: 
· SFN offset
· Frame boundary offset
UE needs to search for PSS/SSS first, and then decodes MIB to know SFN. SBI may be needed to know the frame boundary. According to RAN2 LS [2], SFTD measurement may configured in two following scenarios. 
· PSCell is configured
· PSCell is not configured
Once PSCell is configured, UE must meet the requirement of PSCell addition delay. After the cell addition procedure is completed, SFN and SSB time index are available. It is no problem to report SFTD for UE. Therefore we focus issues on the scenario that PSCell is not configured.
[bookmark: _GoBack]Without PSCell configured, 2 key information for SFTD measurement are missing: SMTC and PCID. 
1. If there is no any SMTC information, UE is forced to perform cell search for at most 160 + [X] ms with considering maximum SMTC periodicity of 160ms. The complexity of this long-time search is extremely high. In our understanding, UE is only capable doing so at initial cell search, where all the baseband resources can be dedicated to the cell search. (Even for initial cell search, UE assumes 20ms periodicity only, not 160ms.) But in the case of SFTD measurement without SMTC, UE has serving cells in MCG which already occupied a certain amount of baseband resources. It is infeasible to ask UE to perform initial cell search at this moment. 
[bookmark: _Ref503615108]Observation 1: It is infeasible to ask UE to perform SFTD when SMTC is not provided.
2. Regarding PCID, if PCID is not configured, UE is not sure which cell shall be reported after UE searches neighbouring all cells, as the case shown in Figure 1. Therefore, PCID should also be given before SFTD measurement to ensure UE reports the SFTD w.r.t. the correct cell.
[bookmark: _Ref503615109]Observation 2: PCID should be given, to ensure UE reports the SFTD w.r.t. the correct cell.
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[bookmark: _Ref503614920]Figure 1: multi-cell scenario

One motivation of introducing SFTD mentioned in last RAN4 meeting is to provide information to PCell to accurately configure the SMTC of PSCell to UE. However, we found that SFTD actually does NOT help. It is impossible to acquire PSCell (target cell) SMTC information only based on SFN offset and frame boundary offset. As shown in Figure 2, for both target cells, identical (SFN offset, Frame boundary offset) is reported due to same SFN and frame timing difference between target cell and PCell. But the SMTC for the 2 cells is still different. And then Network is not able to know the exact location of SSB of target cell based on UE reported SFTD.
[bookmark: _Ref503615111]Observation 3: SFTD report does no help PCell acquire SMTC information of PSCell.
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[bookmark: _Ref503774864]Figure 2: SMTC ambiguity
To our understanding, RAN2 already agreed that MN and SN can coordinate some UE-specific information, such as measurement gap configurations and measurement objects. (The agreements are provided in the Appendix) It is of course possible to exchange SMTC information and PCID information between MN and SN.
[bookmark: _Ref503615112]Observation 4: MN and SN are capable of exchanging PCID and SMTC information.

Based on above discussion, we suggest that SMTC and PCID should be provided for SFTD measurement. The detail of how to provide the SMTC and PCID can be decided by RAN2.
[bookmark: _Ref503615114]Proposal 1: SMTC and PCID should be provided for SFTD measurement. The detail of how to provide the SMTC and PCID can be decided by RAN2.

3	Summary
Based on the discussion in section 2, we have the following observations and proposal:
Observation 1: It is infeasible to ask UE to perform SFTD when SMTC is not provided.
Observation 2: PCID should be given, to ensure UE reports the SFTD w.r.t. the correct cell.
Observation 3: SFTD report does no help PCell acquire SMTC information of PSCell.
Observation 4: MN and SN are capable of exchanging PCID and SMTC information.
Proposal 1: SMTC and PCID should be provided for SFTD measurement. The detail of how to provide the SMTC and PCID can be decided by RAN2.
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5	Appendix 
RAN2#98
Agreements 
1:	At least, the total number of measured carriers across LTE and NR needs to be coordinated between MN and SN so that it does not go beyond the UE capability.
FFS if there are any other UE capabilities related to measurements for which coordination is required across LTE and NR.
RAN2#100
Agreements:
…
3	For the independent gap case once EN-DC is setup:
	a/	the MN should inform the measurement gap pattern configuration on FR1 to the SN
	b/ 	the MN should inform the SN that it wants to measure in FR2 frequency(ies). Some assistance information to the SN to configure the gaps is provided 
	c/ 	the SN should inform the MN that it wants to measure in NR carriers in FR1 range, if the SN has not already received a measurement gap pattern.  Some assistance information to the MN to configure the gaps is provided
FFS What assistance information is required

4	For the per UE gap case once EN-DC is setup:
	a/	the MN should inform the measurement gap pattern configuration to the SN
	b/ 	 the SN should inform the MN that it wants to measure any inter-freq carrier or intra-freq cases where gaps are required.  Some assistance information to the MN to configure the gaps is provided
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