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1. Introduction
In RAN#89e, FR2 RF enhancement WI, RP-202107, was approved. On DL inter-band CA related scope, the following objectives have been included. 
· Inter-band DL CA enhancements [RAN4 RF/RRM]
· Agree a method how applicable CBM/IBM information is captured into specification for a particular CA configuration. Agree how it is decided whether a certain CA configuration is assuming CBM or IBM based requirements (for-example is applicability based on operator request or some general rule or are all CA configurations applicable for both CBM and IBM). 
· Study and if feasible define UE requirements for CBM between different freq. groups (e.g. 28GHz + 37GHz).
· Define requirements for CA_n258A-n260A and CA_n257A-n259A based on IBM (Note these CA configurations will be moved to Basket WI in RAN#90 and more combinations may be added to Basket WI later).
· Define UE requirements for inter-band CA within the same freq. group (e.g. 28GHz + 28GHz) for common beam management (CBM) based on requested band combinations. Evaluate performance impact based on deployment conditions and design constraints, including outcome of MRTD requirement if any.
· Study and if feasible define UE RF requirements for inter-band CA within the same freq. group (e.g. 28GHz + 28GHz) for (IBM) based on explicitly requested band combinations.
· Both RF and RRM requirement aspects are in scope for DL interband CA.

Study phase is required for some of the objectives, including 
· Study and if feasible define UE requirements for CBM between different freq. groups (e.g. 28GHz + 37GHz).
· Study and if feasible define UE RF requirements for inter-band CA within the same freq. group (e.g. 28GHz + 28GHz) for (IBM) based on explicitly requested band combinations.

In this contribution, the feasibility of inter-band CA within the same freq. group (e.g. 28GHz + 28GHz) for IBM.
2. Performance gain of IBM over CBM for inter-band CA within the same frequency group
· Deployment Scenario
For FR2 inter-band CA, there are generally two deployment scenarios considered, i.e. collocated scenario and non-collocated scenario. Non-collocated scenario is typically assumed when the coverages between aggregated bands are significantly imbalanced. With non-collocated deployment, the ISD of cells of different bands can be independently and flexibly configured. However, non-collocated deployment typically requires more cell sites/towers to place the base stations. The related deployment efforts and costs can be significant.
The cell size or coverage are similar for the band within the same frequency group. Therefore, it is questionable on the non-collocated deployment for FR2 inter-band CA within the same frequency group.
Observation 1: The cell size or coverage are similar for the bands within the same frequency group. 
Proposal 1: Operators’ inputs are needed if collocated deployment can be considered as typical scenario for FR2 inter-band CA within the same frequency group.
· Performance difference between IBM and CBM with collocated deployment
As part of WI scope, UE requirements for inter-band CA within the same freq. group (e.g. 28GHz + 28GHz) are to be specified for common beam management (CBM) based on requested band combinations. This implies the corresponding frequency separation can be covered by a single radio transceiver. IBM can only be justified with significant enough gain.
One of key differences between IBM and CBM is that per band phase shifter is normally assumed for IBM and common phase shifter is shared between bands for CBM. Phase shifter can be further understood as the beam or codeword selected for DL reception and UL transmission. 
Based on the beam management and beam correspondence mechanisms specified in 3GPP spec, Rx and Tx beam is selected based on Rx beam sweeping, where a codeword in the codebook is identified based on L1-RSRP measurements. It is reasonable to assume that the same codebook will be used for different bands within the same band group. The performance gain of IBM can only be observed if different codewords are selected for different bands. There are several factors which need to be considered to evaluate the IBM gain over CBM, including
1. Frequency separation and the corresponding beam squint
2. Codebook size, which is equivalent to the density of the beams
3. Deployment scenarios, including collocated and non-collocated 
Firstly, for FR2 inter-band CA within the same band group, collocated deployment can be reasonably assumed. Consequently, with reasonable assumption of frequency separation/beam squint and codebook size, the Rx beam selection for different bands within the same band group should be evaluated. 
Proposal 2: Based on the assumption of collocated deployment, it should be evaluated on the probability that different beams can be selected for different bands within the same band group. This should be done with reasonable assumption of frequency separation/beam squint and codebook size (e.g. <64).
3. IBM and CBM from UE architecture perspective
Compared to CBM with single transceiver, multiple transceiver chains are assumed for IBM. Therefore, IBM related cost, form factor and power consumption are expected to be higher than CBM. Meanwhile, parallel beam managements are required for IBM. This also means larger memory size to be reserved, multiple beam management processing engines and potentially longer processing delay.
Observation 2: Compared to CBM, IBM related cost, form factor and power consumption are expected to be higher. Meanwhile, IBM is normally associated with larger memory size, multiple BM processing engines and potentially longer BM processing delay.
Proposal 3: The performance gain of IBM over CBM for FR2 inter-band CA within the same band group should be justified due to the impact on cost, form factor, power consumption, memory size, # of BM engines and processing delay.
Conclusion
In this contribution, the feasibility of IBM for FR2 inter-band CA within the same frequency group is discussed. 
· On collocation and non-collocation deployment scenarios
Observation 1: The cell size or coverage is similar for the bands within the same frequency group. 
Proposal 1: Operators’ inputs are needed if collocated deployment can be considered as typical scenario for FR2 inter-band CA within the same frequency group.
· On the metric to evaluate the performance gain of IBM over CBM
Proposal 2: Based on the assumption of collocated deployment, it should be evaluated on the probability that different beams can be selected with IBM for different bands within the same band group. This should be done with reasonable assumption of frequency separation/beam squint and codebook size (e.g. <64).
· IBM and CBM from UE architecture perspective
Observation 2: Compared to CBM, IBM related cost, form factor and power consumption are expected to be higher. Meanwhile, IBM normally requires larger memory size, multiple BM processing engines and potentially longer BM processing delay.
Proposal 3: The performance gain of IBM over CBM for FR2 inter-band CA within the same band group should be justified, considering the impact on cost, form factor, power consumption, memory size, # of BM engines and processing delay.

