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1 Background
In RAN#89-e, the following objectives have been agreed for Inter-band DL CA enhancements in FR2 [1]:

· 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.
In this contribution, we share our view on the topics of applicability of CBM/IBM for different CA configurations and how it should be captured into specification.
2
Deployment Scenarios for IBM/CBM UEs

Defining IBM/CBM on band pairs in the specification would limit deployment flexibility (collocation or non-collocation) for a particular band combination. On the other hand, defining the IBM/CBM as a UE capability can provide flexibility for UE implementation as well as for the network deployment. Based on the actual deployment, collocation, or non-collocation, the network can configure the UE with an inter-band CA according to its BM capability. The UE can choose the preferred architecture based on the bands/regions it intends to support, the operator can deploy the cell based on their spectrum, and the network can configure the BM based on the reported UE capability and availability of network resources. Therefore, IBM/CBM needs to be defined as a band pair capability declared by UEs. 

In addition to the capability, further discussion on whether introducing support of co-located and/or non-co-located deployment capability per band pair has also been carried out. We note that the following agreement has been made in RAN4#94-e-bis [2].
· Network does not assume CBM UE supports non-co-located deployment
· This doesn't mean the network cannot configure CBM UE in non-co-located deployment 
· Network assumes IBM UE supports both co-located and non-co-located deployments.

By interpreting the agreement above, the following observation can be obtained: 

Observation 1: a CBM UE is assumed to support the co-located deployment scenarios. An IBM UE is assumed to support both co-located and non-co-located deployment scenarios. 
3
Handling of the CBM/IBM capability

A UE should be able to indicate support of CBM/IBM if it is compliant with the corresponding CBM/IBM requirements for the supported band combination. From the aspect implementation feasibility, it has been discussed in [3] and [4] that both CBM/IBM can be feasible solutions for the scenarios that component carriers (CCs) are in the same band group and different band groups. Therefore, we only focus on how to capture the  CBM/IBM information into the specification. 

CBM requirements should be specified with an assumption of the AoA (spatial filter) similar for the aggregated carriers typical for a collocated case. This should be considered for the study of UE requirements for CBM between different frequency groups (e.g. 28GHz + 37GHz). We observe that CBM UEs are feasible for the DL inter-band CA [4].

IBM requirements can be set for band combinations in the same group. The requirements should ensure that UE can function properly with different AoA for each CC (albeit with possible performance degradation).

The network should be able to configure a UE with a supported band combination according to its advertised capabilities, including the BM capability (that must be indicated for each supported band combination). If the advertised BM capability does not match the deployment scenario (e.g. CBM capability only for a collocation scenario), the network would not configure the UE with the band combination at hand.

Proposal 1: the network shall be able to configure a UE with a supported band combination according to its advertised capabilities, including the BM capability (that must be indicated for each supported band combination) in accordance with standard capability indication. 

There should be no limitations in the specifications on the indication providing that a UE can be verified for both CBM and IBM for a given band combination. 

Proposal 2: a band combination should not be conditioned on the support of a particular BM capability; if requirements for a particular BM are not specified for a band combination, then this is noted in the specification.
4
Relation to MRTD

A UE supporting CBM should be able to expect an MRTD in accordance with a collocated scenario. Likewise, a UE supporting IBM should be able to expect an MRTD in accordance with a non-collocated scenario. 

Observation 2: the MRTD for a collocated scenario cannot be less than 3 us. A UE indicating CBM requirements for a band combination can expect the MRTD for a collocated scenario.

due to the BS TAE between component carriers in the field. Whether this is a prerequisite for AoA estimation and BM capability indication is up to UE implementation. 

5
Conclusions
In this contribution, we make the following observations and conclusions: 
Observation 1: a CBM UE is assumed to support the co-located deployment scenarios. An IBM UE is assumed to support both co-located and non-co-located deployment scenarios. 
Observation 2: the MRTD for a collocated scenario cannot be less than 3 us. A UE indicating CBM requirements for a band combination can expect the MRTD for a collocated scenario.
Proposal 1: the network shall be able to configure a UE with a supported band combination according to its advertised capabilities, including the BM capability (that must be indicated for each supported band combination) in accordance with standard capability indication. 

Proposal 2: a band combination should not be conditioned on the support of a particular BM capability; if requirements for a particular BM are not specified for a band combination, then this is noted in the specification.
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