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1. Introduction
During RAN2#108 meeting, companies discussed the RAN2 spec impact of Rel-16 async CA, one of them is about the timing reference of FR2 gap. In this contribution, we further discussed this remaining issue, and shared our views.  
2. Discussion
In TS 38.331, the following note is added for gapFR2 position calculation.  
~~~~~~~~~~~~~~~~~~~~~ extract from TS 38.331 section 5.5.2.9  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
NOTE 1: For gapFR2 configuration, for the UE in NE-DC or NR-DC, the SFN and subframe of the serving cell indicated by the refServCellIndicator in gapFR2 is used in the gap calculation. Otherwise, the SFN and subframe of a serving cell on FR2 frequency is used in the gap calculation.
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
For NE-DC or NR-DC UEs, network can use the field “refServCellIndicator” (with value range “ENUMERATED {pCell, pSCell, mcg-FR2}”) to indicate UE, which serving cell’s SFN and subframe is used in gap position calculation. However, for the yellow highlight sentence, which refers to NR SA or (NG)EN-DC UE, it is assumed that the timing of any one of FR2 serving cell can be used for FR2 gap calculation. This is because for NR FR2 CA operation, based on RAN4’s requirement defined in TS 38.133, the maximum receive timing difference (MRTD) is 0.26 µs for intra-band non-contiguous CA, and 8 µs for inter-band CA. So from UE’s perspective, the slot boundary of serving cells are nearly aligned. 
However, for Rel-16 async CA, if FR2 CA is supported, then the above principle of FR2 gap calculation no longer applies, because the timing of FR2 serving cells are different, it will cause ambiguity to network and UE about which cell’s timing is used for calculating the FR2 gap position. The issue occurs for both FR2 gap in NR SA or (NG)EN-DC, or NE-DC and NR-DC when refServCellIndicator is set to mcg-FR2.
During last RAN2 meeting, companies discussed this issue, and there are two alternative solutions [1]:
· Solution 1: Network indicates explicitly to UE which serving cell’s SFN and subframe is used for FR2 gap calculation; (Note: the indicated cell may be a FR2 or FR1 serving cell);
· Solution 2: Define specific rule in specification to indicate which serving cell’s SFN and subframe is used. (e.g. smallest cell index of FR2 cells)
Recall RAN2’s discussion in [2], the main reason of introducing refServCellIndicator field is that, in some cases, it is hard for MN and SN to coordinate with each other about which serving cell, whose timing will be used for gap calculation. Considering the discussion on gap timing is mainly to solve the ambiguity issue between network and UE, to avoid the complexity of MN/SN coordination, RAN2 agreed that network can indicate explicitly to UE which serving cell is used for gap calculation. 
Then back to the discussion on FR2 gap calculation in async CA, in our opinion, the situation is quite similar to RAN2 past discussions. For solution 2 with pre-defined rule, it may also cause problem to MN and SN coordination. For instance, an NR-DC UE is configured with FR2 serving cells in SCG, and the SN is configured with async CA. Although for Uu interface, the UE knows which FR2 serving cell in SCG has the lowest cell index, from network perspective, the FR2 gap is generated by MN, but MN has no clue about the SCell indexes allocated in SCG, and MN has no acknowledge of the timing difference between PCell and SCG FR2 SCell, thus MN is hard and impossible to generate suitable gap position based on the timing of that SCG SCell (i.e. with lowest serving cell index). In addition, the situation will become more complex when both MN and SN are configured with FR2 serving cells. 
So in FR2 async CA, we strongly recommend to not define implicit rule for FR2 gap calculation. From network perspective, solution 1 is feasible, and we can simply reuse the refServCellIndicator field to inform UE about which cell’s SFN and subframe is used. In above example, the MN can generate FR2 gap configuration based on the timing of PCell, and pass the indication and FR2 gap configuration to SN side. Since SN knows the SFTD timing difference between PCell and PSCell, SN is easy to calculate the gap position and adjust scheduling on each FR2 serving cells. 
Proposal 1: For async CA involves FR2 carrier(s), network can explicitly indicate to UE the serving cell, whose SFN and subframe is used for FR2 gap calculation. This is done by reusing the field “refServCellIndicator”. 
As mentioned by some companies, solution 1 allows network to use the timing of a FR1 serving cell for FR2 gap calculation, this may contradict to RAN4’s current specification (i.e. gap interruption requirement defined in TS 38.133 section 9.1.2). In our understanding, this may cause a bit longer interruption (e.g. 1 more slot) comparing to Table 9.1.2-4b in TS38.133, but as indicated above, comparing to the complexity of MN/SN coordination, this small drawback is acceptable. Meanwhile, we considers using FR1 cell for FR2 gap calculation should already be allowed when introducing the refServCellIndicator field in RAN2. But to make RAN4’s spec more complete, we can inform RAN4 to update their specification accordingly. 
Proposal 2: Inform RAN4 that the reference time for FR2 gap can be based on an FR1 serving cell. 
3. Conclusion and proposals
RAN2 is kindly asked to discuss and adopt the following proposal:
[bookmark: _Toc535476034]Proposal 1: For async CA involves FR2 carrier(s), network can explicitly indicate to UE the serving cell, whose SFN and subframe is used for FR2 gap calculation. This is done by reusing the field “refServCellIndicator”. 
Proposal 2: Inform RAN4 that the reference time for FR2 gap can be based on an FR1 serving cell. 
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