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1. Introduction

Whether introduce Fs_inter for inter-band CA with CBM has been discussed several meetings, there is no any consensus yet. 

In the GTW discussion of RAN4 #101-bis-e meeting, the Fs_inter was discussed from below aspects: 

1) Fs_inter is introduced further discussed whether Fs_inter is for functional limitation or for performance functional separation
a. Applies within same frequency group band combinations for single receiver architecture
b. Applies to UEs not declaring  HPC

c. Is introduced together with other LL n258+n261 UE requirements for both CBM and IBM when there is operator request for band combination within same frequency group

d. When CBM requirements are introduced for band combination within same frequency group also IBM requirements are introduced (earlier agreement)

e. REFSENS: Define the minimum CBM sensitivity requirements on the condition of normalized equal PSD for band combinations within same frequency group.

This contribution further discusses the capability of Fs_inter for inter-band CA with CBM.
2.  Discussion
2.1 Fs_inter

In previous discussion on CBM, considering the bands within the same frequency group are all overlapping or touching currently, the inter-band DL CA with CBM within same frequency group can use the single chain architecture naturally to lower cost and reduce size. Furthermore, the maximum aggregated capability for intra-band CA using single chain is limited due to the frequency range of Bands in FR2 is very large, in a similar way, it was proposed to introduce Fs_inter capability to limit the aggregated frequency range for the inter-band DL CA with CBM within same frequency group. 
Some concerns need further consider, whether the implementation of intra-band AGC SW/FW can increase coverage loss further for the inter-band combination because of the shared RX approach with asynchronous carriers, where RX paths and RFIC ports are shared. And whether AGC control of 1 carrier at the slot boundary will result in phase transient of the other carrier and result in loss of data. The same issue has been discussed in overlapping inter-band ENDC, and it was treated as an intra-band ENDC.
In RAN4 #99-e meeting, RAN4 agreed to define CBM requirements in such manner that both single chain and multi chain architectures are possible in Chairman Note. But based on above concern, whether the inter-band DL CA with CBM with single chain can meet the same requirements with inter-band DL CA with CBM with multiple chains. Since for FR2 intra-band CA shared RX paths and RFIC ports, the UE was only required to handle requirements within the MRTD < 0.26 us which assumed a synchronous network and collocated deployment. For FR2 inter-band CA, the UE was only required to handle requirements within the MRTD < 8 us. The specific content of the RRM specification is reiterated below:
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For intra-band CA, only co-located deployment is applied. For intra-band non-contiguous NR carrier aggregation, the

UE shall be capable of handling at least a relative receive timing difference between slot timing of different carriers to
be ageregated at the UE recciver as shown in Table 7.6.4-1 below. o
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For inter-band NR carrier aggregation, the UE shall be capable of handling at least a relative receive timing difference
between slot timing of all pairs of carricrs to be aggregated at the UE receiver as shown in Table 7.6.4-2 below.
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And RAN4 had approved the network deployment for inter-band DL CA based on CBM in the WF [1] as below excerpted:
· Network deployment restriction for CBM

· There are no deployment restrictions (Non-co-located/co-located) for network to configure inter-band DL CA for CBM UEs. 

· UE RF requirements for CBM shall be derived based on co-located deployment scenario only.

For inter-band DL CA for CBM with single chain may need treated as an intra-band CA. whether it need introduce new capability Fs_inter to indicate the frequency separation or reuse the capability of intraBandFreqSeparationDL for intra-band NC CA depends on the signalling design of RAN2.
Proposal 1: Treat inter-band DL CA for CBM with single chain as intra-band CA.
Proposal 2: Send LS to RAN2 ask whether inter-band DL CA for CBM with single chain can reuse the capability of intraBandFreqSeparationDL for intra-band NC CA.
2.2 inter-band DL requirements with  CBM
Based on proposals in clause 2.1, the requirements of inter-band DL CA with CBM within same frequency group and between different frequency groups can be defined based on multiple chains. 

Regarding whether to introduce the specific band combinations within same frequency group, e.g. n258+n261, our preference is to wait for the real operator demands
Proposal 3: the requirements of inter-band DL CA with CBM within same frequency group and between different frequency groups can be defined based on multiple chains.
Proposal 4: Wait for the operator demands before defining requirements for specific band combinations within same frequency group. 

Proposal 5: If an example band combination, i.e., CA_n258-n261, is required strongly, the requirements for both CBM and IBM should be introduced.
In additional, to be compatible with multi-chain architecture, beam mapping accuracy should be considered in the relaxation value.

Proposal 6: For CBM inter-band DL CA between different frequency groups, the REFSENS and EIS spherical coverage requirements could meet the existing IBM inter-CA requirements with additional 0.5dB relaxation.
3. Conclusion

In this contribution, we proposed:
Proposal 1: Treat inter-band DL CA for CBM with single chain as intra-band CA.
Proposal 2: Send LS to RAN2 ask whether inter-band DL CA for CBM with single chain can reuse the capability of intraBandFreqSeparationDL for intra-band NC CA.
Proposal 3: the requirements of inter-band DL CA with CBM within same frequency group and between different frequency groups can be defined based on multiple chains.

Proposal 4: Wait for the operator demands before defining requirements for specific band combinations within same frequency group. 

Proposal 5: If an example band combination, i.e., CA_n258-n261, is required strongly, the requirements for both CBM and IBM should be introduced.

Proposal 6: For CBM inter-band DL CA between different frequency groups, the REFSENS and EIS spherical coverage requirements could meet the existing IBM inter-CA requirements with additional 0.5dB relaxation.
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