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Introduction
In RAN4#95e meeting, a WF [1] on MRTD for FR2 inter-band CA was approved. In this contribution, we provide our views on the remaining issues related to MRTD for FR2 inter-band CA. 
· On MRTD for CBM 
· On MRTD for IBM 
· On MTTD for CBM 
· On MTTD for IBM 
Discussion
· On MRTD for CBM 
· Option 1: At least 260ns MRTD is feasible for CBM from UE perspective
· Further study feasibility to support up to 3us MRTD under assumption of co-located deployment in terms of impact on performance (e.g. possible scheduling restrictions)
· E.g. potential performance degradation and other WG impact due to MRTD larger than a threshold (e.g. 260ns) should be studied
· It is FFS the study should be done within Rel-16 timeframe or in Rel-17
· Option 2: Do not define CBM RRM requirements in Rel-16 if no consensus can be made by [RAN4#95e or RAN4#96e]

In our view, Rel-15 RRM requirements for intra-band FR2 are defined based on the assumption of CBM that the transmitted signals from the serving cells should have the same downlink spatial domain transmission filter on one OFDM symbol in the same band in FR2. For FR2 intra-band CA, 0.26 us is defined, and symbol level alignment within CP length is essential to guarantee the same downlink spatial domain transmission filter on one OFDM symbol.
Table 7.6.4-1: Maximum receive timing difference requirement for intra-band non-contiguous NR carrier aggregation
	Frequency Range
	Maximum receive timing difference (µs) 

	FR1
	31

	FR2
	0.26

	Note 1: 	In the case of different SCS on different CCs, if the receive time difference exceeds the cyclic prefix length of that SCS, demodulation performance degradation is expected for the first symbol of the slot.


In our view, we agree that CBM in FR2 inter-band CA should be also based on the assumption that the same Tx and Rx beams used across all CCs per OFDM symbol as defined in FR2 intra-band CA. To guarantee the same DL spatial domain transmission filter, the common beam management is only viable when the gNB for all CC are collocated and all CC should be aligned in slot level with MRTD less than CP. Thus, it is proposed to reuse 0.26us (FR2 intra-band CA MRTD) for the MRTD of FR2 inter-band CA with CBM.
Proposal 1: For MRTD of FR2 inter-band CA with CBM, reuse FR2 intra-band CA MRTD, i.e. 0.26us.
And if no consensus can be made in this meeting, we also support option 2 and propose to not define CBM RRM requirements in Rel-16, and more discussion and analysis are expected in Rel-17.
Proposal 2: Do not define CBM RRM requirements in Rel-16 if no consensus can be made.
· On MRTD for IBM 
· Keep existing requirement, i.e. 8us, unchanged
· Revision of  Table 7.6.4-2: Maximum receive timing difference requirement for inter-band NR carrier aggregation in TS38.133 for both R15 and R16
· Option 1: clarify 8us MRTD only applies to IBM. (CR from Apple)
· Option 2: clarify new MRTD, if introduced, only applies to CBM
· MRTD = 8 µs, but an MRTD = 3 µs is applicable for UE which is only capable of common beam management for a band combination where common beam management is possible. The UE may, assume collocated site, in this case (CR R4-2007096). 
· Proponent of this option still needs to clarify the applicability of MRTD=8us, e.g. to IBM only or both IBM and CBM

Based on the analysis above, at least 0.26us MRTD is feasible for CBM from UE perspective. As agreed in last RAN4 meeting, the existing requirement, i.e., 8us is reused for MRTD inter-band CA with IBM.
Thus, for Rel-15, we agree to revise Table 7.6.4-2 for MRTD in TS38.133 with the clarification that 8us MRTD applies to IBM only. 
Table 7.6.4-2: Maximum receive timing difference requirement for inter-band NR carrier aggregation(Rel-15)
	Frequency Range of the pair of carriers
	Maximum receive timing difference (µs) 

	FR1
	33

	FR2
	  8note1

	Between FR1 and FR2
	25 

	Note1: this MRTD requirement applies to independent beam management only. 


Proposal 3: For R15, revise Table 7.6.4-2 in TS38.133 to clarify 8us MRTD only applies to IBM.
For Rel-16, we do not think the MRTD=8us can be used for both IBM and CBM due to different UE implementation. Due to shorter propagation delay for inter-band CA in FR2[2] , it is proposed that at most 8us MRTD is feasible for IBMM for UE perspective. And new MRTD with smaller value is also ok to us, i.e., 5us. 
Proposal 4: For R16, new MRTD for IBM with smaller value than 8us is also ok, i.e., 5us.
· On MTTD for CBM and IBM
On MTTD for CBM 
· Option 1: no requirement specified
· Option 2: 3.5us
· Option 3: depends on MRTD
On MTTD for IBM 
· Option 1: 8.5us
· Option 2: depends on MRTD

As for MTTD, we think it depends on MRTD. For CBM UE, it depends on the decision of MRTD(proposal 1 and 2). For IBM UE, it is proposed to reuse 8.5us MTTD since at most 8us MRTD is feasible for IBMM for UE perspective.
Proposal 5: Reuse 8.5us for MTTD for IBM, and MTTD for CBM depends on the conclusion of MRTD of CBM.
Conclusion
In this paper, we provide our analysis on FR2 inter-band CA RRM requirements and have the following proposals: 
Proposal 1: For MRTD of FR2 inter-band CA with CBM, reuse FR2 intra-band CA MRTD, i.e. 0.26us.
Proposal 2: Do not define CBM RRM requirements in Rel-16 if no consensus can be made.
Proposal 3: For R15, revise Table 7.6.4-2 in TS38.133 to clarify 8us MRTD only applies to IBM.
Proposal 4: For R16, new MRTD for IBM with smaller value than 8us is also ok, i.e., 5us.
Proposal 5: Reuse 8.5us for MTTD for IBM, and MTTD for CBM depends on the conclusion of MRTD of CBM.
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