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1. Introduction
In the last meeting, we discussed several issues about the CBM within same frequency group, e.g., BMRS, PSD difference, Fs, inter, etc. However, many of these issues are inconclusive. In this contribution, we continue to discuss them.
2. Discussion
2.1 BMRS
In [1], we conclude the definition of BMRS and have agreements as follows:

Beam management reference signal (BMRS): The DL signal designated by the network for the UE to make measurements on, for the purpose of selecting its DL Rx beam(s). 
GTW Agreement: For core requirements applicability in relation to BMRS location:
0. CBM inter-band CA requirements apply per-band with the BMRS configured in any one of the participating bands.
0. Introduce side condition for core requirement that BMRS can only be placed on PCC for the DL CA case with a single uplink.
0. FFS whether to set side condition only for the worst case

However, the definition is quite general and there are concerns about impact of different BMRS (CSI-RS or SSB). Based on the definition of BMRS, the key point is whether different RS types will cause different measurement results, thereby affecting beam selection. Generally, the beam selection is based on the L1-RSRP measurement, and we can find the L1-RSRP accuracy of FR2 in TS 38.133 (Table 10.1.20.1.1-1, Table 10.1.20.2.1-1), which show the SSB and CSI-RS have the same accuracy level. This may imply the beam selection is insensitive to the RS type, which means the UE has the ability to choose the same beam whether the measurement is based on SSB or CSI-RS.

Observation 1: Based on the identical measurement accuracy between SSB and CSI-RS in TS 38.133, the beam selection is insensitive to different RS type.

Considering the periodicity of SSB, it may require more time to achieve similar performance comparing to the CSI-RS, but anyway, the different RS type have no impact on DL requirement through a suitable test setup, which can be discussed in RAN5.

Proposal 1: The different BMRS types have no impact on DL requirements, and no need to be specified. The   details of BMRS in the test setup can be left to RAN5.
2.2 Test issue
Considering we have agreed that the UE should meet the requirement whether the BMRS is in tested or untested band, how to set worst case to reduce the burden of testing is also an issue worth discussing. In our understanding, the typical behavior of CBM is that the UE selects its Rx beam only based on the measurement of the band which incorporates the BMRS, and the other band will choose the same beam(s). It is obvious that the band which incorporate the BMRS will achieve better performance which suffer less degradation. Similarly in the test, the BMRS in untested band will affect the beam selection in tested band, which can be consider as the worst case to be verified.

Proposal 2: The BMRS only in untested band will affect the Rx beam selection of the tested band, which can be considered as the worst case to be verified. 
2.3 REFSENS and spherical coverage
In [1], we have the agreement that introduce REFSENS and EIS spherical coverage requirements based on IBM inter-band CA framework, but the value is still pending. For same frequency group, the work for IBM was postponed unless the operators put forward a clear band combination request. Considering that a lot of effort has been spent on the previous discussions, we prefer at least the requirement of one band combination within the same frequency should be completed. In our understanding, the band combination can be n258-n261, which spectrum is non-overlapping, and is easier to be completed in R17. 

Proposal 3: To avoid the unnecessary redundant work, although currently the operators do not have a clear band combination request within the same frequency group, at least the requirement of one band combination should be completed, e.g., n258-n261, whose spectrum is non-overlapping. 

Like the framework, the requirement should also be discussed based on different architectures, i.e., both multi-chain and single-chain. However, the relaxation of different architectures can be discussed individually, and the final relaxation should be max(△RIB, single, △RIB, multi).  

Observation 2: The relaxation of CBM can be discussed individually based on single-chain and multi-chain architecture, and the final relaxation should be max (△RIB, single, △RIB, multi).

One more issue which has been discussed for long time is PSD difference. In our understanding, we have agreed that the requirement should ensure both single-chain and multi-chain implementations are feasible, and apparently the single-chain architecture will suffer considerable degradation under large PSD difference, so some companies have proposed a test method based on “equal PSD”. However, considering the beam squint and pathloss vary with frequency, the PSD is not exactly equal even under the co-located deployment, which means if we discuss the requirement based on the “equal PSD” condition, the UE performance in the field may be worse than we expected.

Observation 3: The potential risk of taking “equal PSD” as a baseline to construct the requirement and test setup is the UE performance may be worse than we expected, because the PSD in the field is not exactly equal.

For IBM, the PSD difference was reflected by setting the power of CC in the other band at spherical coverage requirements, and we prefer to discuss the reasonable PSD difference first and then try to incorporate it in test and requirement.

Proposal 4: The reasonable PSD difference for CBM should be discussed and then be incorporated in the relaxation and test method.  
2.4 UE capability 
2.4.1 UE supporting both CBM and IBM
In the last meeting, the capability “both” to indicate the UE can support both IBM and CBM was introduced and the issue whether introduce the new capability form early release was raised. In our understanding, even though the CBM capability was already introduced, the requirement of CBM was not discussed in R16, which means even if “both” is introduced in early release, it is meaningless, so this issue should depend on whether the CBM related requirement will introduced in early release.

Observation 4: It is meaningless introduce the capability “both” from early release due to the absence of CBM requirement.  

Proposal 5: The capability “both” can be introduced in early release along with the CBM requirement.

In addition, we have concerns about the detailed meaning of the capability “both”. Currently, we discussed the IBM and CBM separately, but whether the UE can work with CBM and IBM simultaneously is not mentioned before, which shown in Figure1. Even through this issue does not exist for now because only 2 DL CC was considered, it may still be a candidate understanding for capability “both”.
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Figure 1 the UE work with CBM and IBM simultaneously
Observation 5: One candidate understanding for capability “both” is the UE can work with IBM and CBM simultaneously which is never discussed before and may require new requirement.
Proposal 6: To avoid the ambiguity and the workload for new requirement, it may be better to clarify that the UE support capability “both” can only switch between IBM and CBM. 

2.4.2 Fs, inter
The Fs, inter has been discussed for long time, and the capability is derived from the restriction of single-chain architecture which is like intra-band CA. It is a functional capability as discussed in the last meeting, which means when UE indicate the Fs, inter, the NW can not schedule the CCs with an interval greater than the value of Fs, inter. 

Observation 6: The Fs, inter is a functional capability which mean the NW can only schedule the CCs within the indicated value. 

We also notice that if we incorporate the capability in requirement, e.g., REFSENS and spherical coverage, a long requirement list may be required. For inter-band DL CA with CBM, the framework of IBM will be reused and it means that we only specify the minimum requirement. We think the Fs, inter can be independent from the requirement and any Fs, inter value sharing the same minimum requirement.

Proposal 7: The Fs, inter should be introduce and it can be independent from the requirement, which mean any Fs, inter value will share the same relaxation of inter-band DL CA. 
3. Conclusion
In this contribution, we discuss the remaining issue of CBM, and our proposal are as follows:
Observation 1: Based on the identical measurement accuracy between SSB and CSI-RS in TS 38.133, the beam selection is insensitive to different RS type.

Observation 2: The relaxation of CBM can be discussed individually based on single-chain and multi-chain architecture, and the final relaxation should be max (△RIB, single, △RIB, multi).

Observation 3: The potential risk of taking “equal PSD” as a baseline to construct the requirement and test setup is the UE performance may be worse than we expected, because the PSD in the field is not exactly equal.

Observation 4: It is meaningless introduce the capability “both” from early release due to the absence of CBM requirement.  

Observation 5: One candidate understanding for capability “both” is the UE can work with IBM and CBM simultaneously which is never discussed before and may require new requirement.
Observation 6: The Fs, inter is a functional capability which mean the NW can only schedule the CCs within the indicated value. 

Proposal 1: The different BMRS types have no impact on DL requirements, and no need to be specified. The   details of BMRS in the test setup can be left to RAN5.

Proposal 2: The BMRS only in untested band will affect the Rx beam selection of the tested band, which can be considered as the worst case to be verified. 

Proposal 3: To avoid the unnecessary redundant work, although currently the operators do not have a clear band combination request within the same frequency group, at least the requirement of one band combination should be completed, e.g., n258-n261, whose spectrum is non-overlapping. 

Proposal 4: The reasonable PSD difference for CBM should be discussed and then be incorporated in the relaxation and test method.  

Proposal 5: The capability “both” can be introduced in early release along with the CBM requirement.

Proposal 6: To avoid the ambiguity and the workload for new requirement, it may be better to clarify that the UE support capability “both” can only switch between IBM and CBM. 

Proposal 7: The Fs, inter should be introduce and it can be independent from the requirement, which mean any Fs, inter value will share the same relaxation of inter-band DL CA. 
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