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1	Introduction 
During the RAN4#98bis meeting several issues were raised related to inter-band DL CA for FR2.  In this discussion paper we share our view on how to handle the beam management type IBM/CBM in the specification when considering the band frequency groups. We also address the remaining open issues for EIS relaxation structure and EIS spherical coverage within the same frequency group.
2	Discussion 
2.1	Beam Management Type IBM/CBM
RAN4 has discussed the introduction of two separate set of frameworks, for IBM and for CBM UEs. However, the specification doesn’t have a clear definition between the CA combination/frequency groups and the supported CBM/IBM types. Before working on the corresponding frameworks for IBM/CBM, it is important to indicate in the specification the support of IBM/CBM per band groups.  The purpose of identifying the beam management type is to facilitate the progress for the IBM and CBM framework. 

Until now the discussion for inter-band CA have been focused in two main groups, same frequency groups and different frequency groups. For the same band group division - such as 28 GHz + 28 GHz/ 39 GHz + 39 GHz - RAN4 has been previously agreed in RAN4#91 meeting that intra-band CA requirement shall apply for inter-band CA between n260 and n259 (39 GHz + 39 GHz) band pair [1]. Since CBM is assumed for the intra-band CA requirements, we can conclude that the assumption for the beam management for inter-band CA within same frequency groups is CBM. For the different frequency groups -such as 28 GHz + 39 GHz -, according to the WF on FR2 inter-band DL CA [2], UE is assumed to be feasible to have IBM for the bands that are part of supported band configuration in inter-band CA for 28 GHz + 39 GHz combinations. Additionally, in [3] we have provided the simulated UE performance loss against carrier frequency separation between two band groups (up to 19 GHz). The simulation result has shown that the beam squint effect could have more than 9.5 dB performance degradation when enabling CBM support for inter-band CA for different frequency groups. Therefore, for different frequency groups in the table below, we have assumed IBM only.

In summary, we recommend indicating the applicability of the CBM/IBM in terms of the frequency groups instead of per each band pair combination individually. RAN4 needs to provide clarity on the beam management type per band group before discussing the framework for IBM and CBM. This will provide a common understanding on which band groups combinations will be supported by the corresponding BM type. Below we provide an example on how to implement the Beam Management Type table considering the different band groups:

Table 1: Beam Management Type – Band groups
	Band Groups
	Beam Management Type

	28 GHz + 28 GHz
	CBM

	39 GHz + 39 GHz
	CBM

	28 GHz + 39 GHz
	IBM

	Intra-band CA
	CBM



Proposal 1:		RAN4 shall capture in the specification the beam management type assumption per band groups as shown in Table 1.

2.2	EIS relaxation structure for same frequency groups
RAN4 agreed that intra-band CA requirement shall apply for inter-band CA between n260 and n259 band pair [1].  Since the intra-band CA requirement shall apply for 39 GHz + 39 GHz, we can conclude that the assumption for the beam management for inter-band CA 39 GHz + 39 GHz is CBM as assumed for the intra-band CA case. Additionally, in the WF [4] it was agreed that for inter-band DL CA within the same frequency group based on CBM, the requirement for maximum input level, ACS and in-band blocking will be specified the same as that for intra-band CA scenarios. 
Therefore, we consider that a similar approach should be taken for the EIS relaxation. The EIS relaxation for intra-band non-contiguous CA is defined as in Table 2, with a configured downlink spectrum up to 2400 MHz. Considering these observations, the same EIS relaxation structure as for intra-band CA should apply to both bands of the band pair within the same frequency group for inter-band CA.
Table 2: EIS Relaxation for CA operation
	Configured DL spectrum (MHz)
	 (dB)

	≤ 800
	0.0

	> 800 and ≤ 1400
	0.5

	> 1400 and ≤ 2400
	1.5



Proposal 2:		The same EIS relaxation structure as for intra-band CA should apply to both bands of the band pair within the same frequency group for inter-band CA.
2.3	EIS spherical coverage same frequency groups
Similar approach as described in the subsection 2.2 should be considered for the EIS spherical coverage requirement. RAN4 assumes that the intra-band CA requirement should apply to inter-band DL CA within the same frequency group based on CBM. For intra-band CA with CBM, co-located scenario is assumed, thus the beam squint effect can be verified with REFSENS requirement. In our view similar assumption as for the REFSENS relaxation requirement should be followed for the EIS spherical coverage requirement. For intra-band CA with CBM no spherical coverage was defined. Following the same approach as in intra-band CA, EIS spherical coverage definition for inter-band CA with same frequency group based on CBM should not be defined.

Proposal 3:	Following the same approach as for intra-band CA, EIS spherical coverage definition for inter-band CA with same frequency group based on CBM should not be defined.
3	Conclusions
This contribution provides our view on how to handle the beam management type IBM/CBM in the specification when considering the band frequency groups, and also addresses the remaining open issues for EIS relaxation structure and EIS spherical coverage within the same frequency group. In summary, we have made the following proposals.

Proposal 1:		RAN4 shall capture in the specification the beam management type assumption per band groups as shown in Table 1.
Proposal 2:		The same EIS relaxation structure as for intra-band CA should apply to both bands of the band pair within the same frequency group for inter-band CA.
Proposal 3:	Following the same approach as for intra-band CA, EIS spherical coverage definition for inter-band CA with same frequency group based on CBM should not be defined.
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