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Introduction
In RAN4#AH1807, cell identification and measurement delay requirements for the inter-frequency and intra-frequency with gap are still TBD on for EN-DC UE. Several options are available and they are 
•	Option 1: alternative 2 in WF in R4-1805565 (per carrier scaling)
•	Option 2: alternative 3 in WF in R4-1805565 (per carrier scaling)
•	Option 3: alternative 1bis (R4-1809275)
In this contribution we continue discussing the related core requirements for both per-UE and independent gap cases.
Inter-frequency cell identification requirements without DRX
There are two possible reasons why it is not easy to conclude based on the existing proposals. One is all the options are fairly complex and the corresponding impact on implementation can be significant. Secondly, there is no consensus among the interested companies that 
· How can the different options possibly limit the UE implementation on the order of measurements for different scenarios
· How can the different options efficiently utilize all possible measurement opportunities?
Also, if there is no single solution which can achieve both full measurement flexibility and the highest measurement efficiency, it is also a question on how to reach the trade-off.
Compared to LTE gap based measurement, the main difference in NR, which results in the complex solutions, is different MO can come with different SMTC period and SMTC period may or may not be fully overlapped with measurement gap. One possible solution is to restrict the scenarios with limited SMTC and MGRP combinations. 
Proposal 1: In Rel-15, only two scenarios are considered:
Scenario 1: No partial overlapping SMTC of different MOs. That means SMTC occasions of different MO are either fully overlapped or fully non-overlapped. This includes the scenario where all MO have the same SMTC periodicity.
Scenario 2: up to two SMTC periodicities are considered. One of SMTC is fully overlapped with MG. The other one is partially overlapped with MG, where SMTC periodicity is smaller than MGRP. 
It is FFS on the scenarios to be considered in Rel-16. 
On Scenario 1 with no partial overlapped SMTC
Firstly, all MO are grouped based on the SMTC configuration. Within the group, all MO have fully overlapped SMTC occasions. And, SMTC of different group are completely non-overlapped.
In this case, the per-UE based inter-frequency cell identification of the i-th group can be defined as

where,
 is the scaling factor
SMTCi is the SMTC periodicity of the i-th group
NFR1,i is the number inter-frequency NR FR1 carriers in group i.
NFR2 is the number inter-frequency NR FR2 carriers in group i.
M measurement_Inter-freq, FR1 is the number of SMTC which is used to measure a cell on a FR1 inter-frequency carrier 
M measurement_Inter-freq, FR2 is the number of SSB which is used to measure a cell on a FR2 inter-frequency carrier
For per-FR based inter-frequency cell identification requirements, it can be defined as 


On scenario 2 with up to two partial overlapped SMTC 
To leave the SMTC configuration flexibility at NW side, partial overlapped SMTC can be considered. However, to avoid the complicated scenarios with mixed fully overlapped, partially overlapped and non-overlapped SMTC, it is proposed to only consider up to 2 partially overlapped SMTC configurations per UE for per-UE based configuration and up to 2 partially overlapped SMTC configurations per FR for per-FR based configuration. 
Inter-frequency cell identification and measurement delay requirement with per-UE gap can be defined as,

	

For per-FR based requirements, it can be defined as
· If measurement object is FR1/LTE cell





· If measurement object is FR2 cell






Proposed cell identification and measurement requirements in Rel-15
All MO are grouped based on the SMTC configuration. Within the group, all MO have fully overlapped SMTC occasions. And, SMTC of different group can be completely non-overlapped or partially overlapped. For the i-th group, there is at most one other group which comes with partially overlapped SMTC.
Per-UE based inter-frequency cell identification of the i-th group can be defined as

 
where,
 is the scaling factor
SMTCi is the SMTC periodicity of the i-th group
SMTCi,partial is the SMTC periodicity of the group, of which SMTC is partially overlapped with i-th group’s
NFR1,i is the number inter-frequency NR FR1 carriers in group i.
NFR2,i is the number inter-frequency NR FR2 carriers in group i
NFR1,i,partial is the number inter-frequency NR FR1 carriers in group i.
NFR2,i,partial is the number inter-frequency NR FR2 carriers in group i.
M measurement_Inter-freq, FR1 is the number of SMTC which is used to measure a cell on a FR1 inter-frequency carrier 
M measurement_Inter-freq, FR2 is the number of SSB which is used to measure a cell on a FR2 inter-frequency carrier
For per-FR based inter-frequency cell identification requirements, it can be defined as 





Conclusion
In this contribution, it is proposed to restrict the considered scenarios in Rel-15
Proposal 1: In Rel-15, only two scenarios are considered:
Scenario 1: No partial overlapping SMTC of different MOs. That means SMTC occasions of different MO are either fully overlapped or fully non-overlapped. This includes the scenario where all MO have the same SMTC periodicity.
Scenario 2: up to two SMTC periodicities are considered. One of SMTC is fully overlapped with MG. The other one is partially overlapped with MG, where SMTC periodicity is smaller than MGRP. 
It is FFS on the scenarios to be considered in Rel-16. 
Consequently, a generalized requirements are proposed for the scenarios in proposal 1

Proposal 2:
All MO are grouped based on the SMTC configuration. Within the group, all MO have fully overlapped SMTC occasions. And, SMTC of different group can be completely non-overlapped or partially overlapped. For the i-th group, there is at most one other group which comes with partially overlapped SMTC.
Per-UE based inter-frequency cell identification of the i-th group can be defined as

 
where,
 is the scaling factor
SMTCi is the SMTC periodicity of the i-th group
SMTCi,partial is the SMTC periodicity of the group, of which SMTC is partially overlapped with i-th group’s
NFR1,i is the number inter-frequency NR FR1 carriers in group i.
NFR2,i is the number inter-frequency NR FR2 carriers in group i
NFR1,i,partial is the number inter-frequency NR FR1 carriers in group i.
NFR2,i,partial is the number inter-frequency NR FR2 carriers in group i.
M measurement_Inter-freq, FR1 is the number of SMTC which is used to measure a cell on a FR1 inter-frequency carrier 
M measurement_Inter-freq, FR2 is the number of SSB which is used to measure a cell on a FR2 inter-frequency carrier
For per-FR based inter-frequency cell identification requirements, it can be defined as 
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