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Introduction
In this paper we provide further considerations on the way forward for inter-RAT measurement configured by LTE PCell on NR serving carriers when UE is in EN-DC and CSSF.
Discussion
The issue is summarized in the WF [1]. 
There can be two implementations, as described due to some ambiguity between 36.133 and 38.133 
· This WF is about the inter-RAT measurement configured by LTE PCell on NR serving carriers when UE is in EN-DC
· Based on existing requirements in 36.133 and 38.133, there is ambiguity on whether the inter-RAT measurement is assumed to be performed within MG or outside MG, and how the inter-RAT MO should be accounted in CSSF outside MG and CSSF within MG. There may be different UE implementations:
· Implementation#1: inter-RAT measurement is always performed within MG
· Implementation#2: inter-RAT measurement are performed in the same way as NR intra-frequency measurement, i.e. it can be within or outside MG depending on whether SSB is contained in the active BWP, and whether SMTC is fully overlapping with MG
We think it is important to take the discussion in the proper order, i.e. firstly RAN4 should discuss the problem and the technical solution; then a further discussion is how to introduce the technical solution, if needed, in a controlled way, respecting that there are already UEs in the field, and UEs in the later stages of development which may follow either implementation today. However, it is not acceptable that the interRAT measurements will be counted in both of CSSFwithin_gap and also in CSSF_outside_gap forever more, due to a possible ambiguity accidentally created in release 15. In general, measurement delays are very critical in NR and it is a specific problem that CSSF scaling factors become large due to limitations of what UEs can perform in parallel, so double counting interRAT measurement objects in both CSSF is technically unjustified. This means that at some point in the future, CSSF calculations shall be updated to remove this ambiguity, but we are fully open to discussion on when and how that is introduced, acknowledging that the situation hasn’t been clear when the current UEs were designed. 
· Observation 1: Double counting in both CSSFwithin_gap and CSS_outside_gap is not acceptable.
· Observation 2: From the Rel-15 reporting criteria requirements, it is clear that regardless of the configuring node the measurements on serving NR carriers are NR intra-frequency measurements, not inter-RAT measurements.
So, with the Observation 2, there should not be ambiguity for UE implementation. However, if the ambiguity can still be claimed, the impact on legacy implementation is not a new issue to be faced by RAN4, and in other cases it has been addressed in a fair way by either:
· Introducing in a future release,
· Introducing the change in the spec with additional text which indicates “Implementations certified prior to RAN-xx are not required to….” Which gives a dispensation to use either implementation for a certain time window.

If the change is considered for Rel-17, our preference would be the latter option, since the correction is not technically linked to any Rel-17 (or Rel-16) functionality, but we also recognize that it may be necessary to give UE vendors enough time to update their implementation if necessary. Anyway, we propose firstly to focus on the discussion of technical solution, if needed,  and then to consider release/timeline for introduction of the technical solution later.
· [bookmark: _Hlk57884103]Proposal 1: RAN4 should initially discuss the technical solution for CSSF scaling of interRAT measurement objects configured by the LTE PCell.
In the way forward [1], two or three options are presented and other options are not precluded:
· Option 1: no change to Rel-15 CSSF calculation
· Option 2: count the NR inter-RAT MO on NR serving CC configured by LTE MN that can be measured without MG in CSSF outside MG
· Option 2a: remove the inter-RAT MOs counted in CSSF outside MG from CSSF within MG, and further discuss allowing existing implementations not to meet the updated requirements 
· Option 2b: do not remove the inter-RAT MOs counted in CSSF outside MG from CSSF within MG 
· Other options not precluded 
Firstly, there is one aspect that needs clarification, namely: Whether an intra-frequency NR MO (i.e. configured by PCell in EN-DC) can be measured within or outside MG depends on whether SSB is contained in the active BWP, and whether SMTC is fully overlapping with MG. So, the discussion of option 1/2a/2b applies only to the case where it is possible to make non-gap based measurements, ie SSB is contained within the active BWP and the SMTC is not fully overlapping with the active BWP.
· Observation 3: The discussion in [1] does not consider (intra-frequency) measurements on NR serving carriers, which are configured by LTE PCell and require measurement gaps.

Option 1 is not preferred, since there is an ambiguity in the current specifications between 36.133 and 38.133, and it can be argued  that the existing implementations following either implementation 1 or implementation 2 are not specification compliant, if pointing only at one of the specifications. So, we think option 1 should be eliminated.
· Proposal 2: Reject Option 1.

Option 2b is not acceptable either, since although it resolves the ambiguity, it does so by including interRAT MO in both CSSF. As discussed, NR is challenged by measurement delays due to the limited measurement opportunities of the SMTC/MG pattern and lack of possibilities to perform UE operations in parallel. Counting interRAT MO in both CSSF when any UE follows either implementation 1 or implementation is not efficient, regardless that it allows UE vendors to implement in either way. The only reason this inefficiency was made is because RAN4 made an error in release 15, and this error should not be continued forever.  
· Proposal 3: Reject Option 2b.

Therefore, the preferred technical solution is captured in Option 2a.
· Proposal 4 : RAN4 should agree Option 2a (i.e., count in CSSF outside MG the NR inter-RAT MO on NR serving CC configured by LTE MN that can be measured without MG and remove from CSSF within MG the inter-RAT MOs counted in CSSF outside MG. 
· NOTE: This option applies in the case that it is possible to make non-gap based measurements, i.e. SSB is contained within the active BWP and the SMTC is not fully overlapping with the active BWP.

Regarding allowing either implementation for a limited period of time, we think this is fair, and propose a 1 year time window to update implementation if necessary. Assuming CRs are agreed in RAN#91e (March 2021) the corresponding proposal would be
· Proposal 5: Implementations which are certified prior to RAN#95 are allowed to include inter-RAT MOs counted in CSSF outside MG also in CSSF within MG.

The other aspect considered in the WF is MO merging and relationship to counting in CSSF:
· FFS for calculation of CSSF outside MG, whether to consider merging of intra-frequency MO configured by NR SN and inter-RAT MO configured by LTE MN on the same serving frequency that are measured without MG
· Option 1: yes
· Option 1a: MO merging condition is same as MO merging conditions in clause 9.1.3.2 of 38.133
· Option 1b: MO merging condition is different from MO merging conditions in clause 9.1.3.2 of 38.133
· Option 2: no
· FFS for calculation of CSSF with MG, whether to consider merging of two MOs configured by LTE MN and NR SN on the same frequency that are measured within MG
· Option 1: yes
· Option 1a: MO merging condition is same as MO merging conditions in clause 9.1.3.2 of 38.133
· Option 1b: MO merging condition is different from MO merging conditions in clause 9.1.3.2 of 38.133
· Option 2: no
In our view, it took considerable effort from RAN4 to understand the conditions in which an MO could be merged from a measurement capabilities perspective, and the condition in which it is merged is the condition when the UE is assumed to make a single physical measurement despite that 2 MO have been configured by MN and SN. Hence, since the UE performs a single physical measurement it would be very strange to count the 2 separate MO in the CSSF. Hence, we propose for both CSSF within gap and CSSF outside gap that if MO merging is performed, the MO is counted once.
· Proposal 6: In calculation of CSSF outside MG: if MOs configured by MN and SN are merged from a capabilities perspective they are also counted only once in CSSF outside MG.

· Proposal 7: In calculation of CSSF within MG: if MOs configured by MN and SN are merged from a capabilities perspective they are also counted only once in CSSF outside MG.

Conclusions
In this contribution, we discuss the CSSF way forward[1]  from RAN4#97 and observe/propose the following:
· Observation 1: Double counting in both CSSFwithin_gap and CSS_outside_gap is not acceptable.
· Observation 2: From the Rel-15 reporting criteria requirements, it is clear that regardless of the configuring node the measurements on serving NR carriers are NR intra-frequency measurements, not inter-RAT measurements.
· Proposal 1: RAN4 should initially discuss the technical solution for CSSF scaling of interRAT measurement objects configured by the LTE PCell.
· Observation 3: The discussion in [1] does not consider (intra-frequency) measurements on NR serving carriers, which are configured by LTE PCell and require measurement gaps.

· Proposal 2: Reject Option 1.

· Proposal 3: Reject Option 2b.

· Proposal 4 : RAN4 should agree Option 2a (i.e., count in CSSF outside MG the NR inter-RAT MO on NR serving CC configured by LTE MN that can be measured without MG and remove from CSSF within MG the inter-RAT MOs counted in CSSF outside MG. 
· NOTE: This option applies in the case that it is possible to make non-gap based measurements, i.e. SSB is contained within the active BWP and the SMTC is not fully overlapping with the active BWP.

· Proposal 5: Implementations which are certified prior to RAN#95 are allowed to include inter-RAT MOs counted in CSSF outside MG also in CSSF within MG.

· Proposal 6: In calculation of CSSF outside MG: if MOs configured by MN and SN are merged from a capabilities perspective they are also counted only once in CSSF outside MG.

· Proposal 7: In calculation of CSSF within MG: if MOs configured by MN and SN are merged from a capabilities perspective they are also counted only once in CSSF outside MG.
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