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1 Background
In RAN4#98-e, the applicability and requirement framework of FR2 UEs that support inter-band DL CA with IBM have been further discussed, where the following agreements have been reached [1]:

· The definition of IBM: A UE that supports inter-band CA with IBM selects its DL Rx beam(s) for all CCs in each configured band based on DL reference signals measurements made in that band.
· RAN4 will not label CBM or IBM as a default BM method for any band combination. Used beam management is based on UE capability. This issue is not discussed anymore in RAN4
· IBM inter-CA requirement framework established for n260+n261 shall be at least applied to any requested CA band pair from different frequency groups (parameter values discussed separately)

· The FR2 inter-band DL CA, maximum input level, ACS, and in-band blocking requirement are band combination agnostic and shall be reused for any new FR2 inter-band combinations.

· Apply release independent approach from Rel-16 to inter-band CA including intra-band contiguous CA with maximum number of bands is 2 bands. 

Moreover, a few issues are still left open and needs to further discussed: 
· whether IBM inter-CA requirement framework established for n260+n261 shall be applied to any requested CA band pair from the same frequency group (parameter values discussed separately)
· maximum number of CCs for inter-band CA including intra-band contiguous CA with maximum number of bands is 2 bands

· Option 1: no need to limit the maximum number of CCs

· Option 2: maximum number of CCs is FFS, but at least 12

· how to define the relaxation values of FR2 inter-band CA between the low band group (n257, n258 or n261) and high band group (n259 and n260) for IBM.

· Option 1: the same relaxation values as the ones for CA_n260-n261, i.e., 3.5 dB for all these band pair.

· Option 2: The relaxation values should be further discussed based on per band pair case by case.

· Option 3: The relaxation values for CA_n260-n261 are reused as the ones for CA_n258-n260 and CA_n257-n259. For other band pairs, we should be further discussed based on per band pair case by case.

In this contribution, we provide our views on the above opening issue. 
2 The framework of IBM inter-band CA requirement 
The relaxation of the IBM inter-band CA requirement has been discussed extensively during Rel-16, where three factors were identified as responsible for degrading the performance of IBM inter-band CA:

1. Spherical coverage mismatch: For IBM UE, in order to ensure the UE can support both collocated and none-collocated, A common spatial coverage is required among all the CCs. However, for the case that two CC are far away from each other, the mismatch between the spatial coverage of the two CCs needs to be quantified; this is one of the major factors to be considered for the performance relaxation for inter-band CA operation in FR2
2. Multiband relaxation (MBR): since a UE that supports inter-band CA operation is naturally a multi-band UE, the MBR needs to be included. 
3. PSD different: During the EIS test of inter-band CA in FR2, the untested CC's PSD is fixed on its EIS spherical coverage level, and a dynamic PSD difference will happen in the measurement between the tested CC and the untested CC. Taking CA_n257A-n259A as an example: when test band n257, the PSD of n259 (untested) will be set on the level of -65.9 dBm with 200 MHz bandwidth. Meanwhile, if the tested direction is around the peak direction of band n257, the EIS level of n257 will be lower than -82.3dBm with 200 MHz. Therefore, the PSD difference will be at least 16.4 dB. Such a significant PSD difference may cause sensitive degradation due to the receiver gain control or other reasons. 
With the consideration of all the above factors, the 3.5 dB EIS relaxation for CA_n260-n261 has been defined in Rel-16: the total relaxation is roughly composed of 1.5 dB due to the spherical coverage mismatch, 1 dB for MBR as well as 1 dB due to the PSD difference. 
Observation 1: The requirement relaxation for FR2 inter-band DL CA is mainly due to three factors: spherical coverage mismatch, MBR, and PSD difference.

During RAN4# 98-e, it has been agreed that such a framework can be reused for any band combination in different frequency groups. However, whether it can be applied to the same frequency group is unclear. In our view, there is no additional relaxation factor need to be considered for IBM UE when two CCs are in the same frequency group. Thus, the same framework can be reused to derive the requirement for IBM in the same frequency group. Values of each relaxation may vary due to that the frequency separation between the CCs are much smaller, but that can be discussed case by case. 

Proposal 1: Reuse the IBM inter-CA requirement framework established for n260+n261 for any requested CA band pair from the same frequency group.
3 The relaxation values of FR2 inter-band CA between different frequency groups for IBM.
Though the requirement for band combination CA_n260-n261 has been defined in Rel.16, treating other possible band combinations from different frequency groups is still for further discussion. Here, we provide our analysis on the feasibility to reuse the same requirement as CA_n260-n261 for all the other band combinations from different frequency group:

· PSD difference: The PSD difference remains at a similar level among all the possible band combinations from different frequency groups. A slightly higher PSD difference (1.2 dB) may occur with band n260 compared to n259 due to the even lower spherical coverage sensitivity value. However, we don't expect that such a small margin will critically influence the performance. 
· Spherical coverage mismatch: The analysis provided in [2] shows that the mismatch in spatial coverage can be slightly enlarged (~0.5 dB) for the extreme band combination, e.g., the 24 GHz +43 GHz, compared to the 28 GHz +39 GHz combination. 
· MBR: On the other hand, the MBR is at most 0.7 dB for each band in Table 6.2.1.3-4 of TS 38.101-2, but roughly 1 dB MBR margin has been assigned to CA_n260-n261. Therefore, the total relaxation for any band combination from different frequency groups likely to be very similar, with a difference at most of a fraction of dB.  
Observation 2: The total relaxation for any band combination from different frequency groups likely to be very similar, with a difference at most of a fraction of dB.  

Overall, considering the magnitudes of practical test tolerance, measurement uncertainty, and UE gain control accuracy, we do not recommend changing the core requirement due to such a slight variation (e.g., a fractional of dB). For the sake of simplicity we, therefore, make the following proposal:
Proposal 2: The same relaxation value as the ones for CA_n260-n261, i.e., 3.5 dB, can be used for all these band pairs from different frequency groups for IBM.

4 Release impendent maximum number of CCs for 2 bands band combination

Apply release independent approach from Rel-16 to inter-band CA, including intra-band contiguous CA with a maximum number of bands is 2 bands have been agreed in the last meeting, but the maximum number of CCs for such combinations needs to be further defined. Band combinations specified in Rel-17 can be implemented in a release-independent manner as long as no new signaling must be used by a UE of an earlier release. 
Proposal 3: Band combinations specified in Rel-17 can be implemented in a release-independent manner as long as no new signaling must be used by a UE of an earlier release.

5 Proposal
In this contribution, we make the following observations and conclusions for the requirement and framework of inter-band DL CA in FR2: 
Observation 1: The requirement relaxation for FR2 inter-band DL CA is mainly due to three factors: spherical coverage mismatch, MBR, and PSD difference.

Observation 2: The total relaxation for any band combination from different frequency groups likely to be very similar, with a difference at most of a fraction of dB.  

Proposal 1: Reuse the IBM inter-CA requirement framework established for n260+n261 for any requested CA band pair from the same frequency group

Proposal 2: The same relaxation value as the ones for CA_n260-n261, i.e., 3.5 dB, can be used for all these band pairs from different frequency groups for IBM.

Proposal 3: Band combinations specified in Rel-17 can be implemented in a release-independent manner as long as no new signaling must be used by a UE of an earlier release.
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