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1 [bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
FR2 Inter-band DL CA within same frequency group based on CBM is one of the target to be specified for Rel-17 FR2. And in last meeting the WF [1] was agreed. This paper continues discussing these issues.

2 [bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]Discussion
2.1 Fs_inter
It is well understood that the shared RF chain and antenna panel architecture UE might have the limitation of supporting inter-band combination due to the max receive BW. And the proposal of introducing capability Fs_inter also has been discussed for almost the whole Rel-17.

From the last meeting email discussion, it can be seen that introducing this capability has received concerns from some companies, while ignoring this max receive BW restriction is also not acceptable from UE implementation perspective. 

Then one proposal was given from the moderator, i.e. 
· Fs_inter is not introduced as a capability
· Delta_RIB can be a function of inter-band frequency separation for certain band combinations like n258+n261. Criteria for selecting eligible band combinations to have this type of delta_RIB is FFS.

However, the above proposal was not agreeable.

In general, the Fs_inter concept is similar as the Fs concept in intra-band non-contiguous. To accommodate the max receive BW restriction for inter-band CBM UE, the EIS relaxation approach for intra-band non-contiguous CA operation can be defined in addition to the delta_RIB or define a single combined relaxation as a function of Fs_inter.
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Proposal 1:               It is proposed to consider following package as a compromise of Fs_inter
· Fs_inter is not introduced as a capability
· Delta_RIB together with EIS relaxation for Fs_inter are defined

2.2 REFSENS requirements

For the IBM based inter-band DL CA, REFSENS is defined for one band with the other band setting its DL power at a relatively high power level (at spherical coverage), so the other band is working as an interferer to the band under testing. And a relative larger relaxation comapring was defined.

With this approach, the interference effect will be bigger than the inter band IBM since they have much larger freq separation than the same freq group bands. 
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Observation 1:         CBM within same freq group may face larger interference from the other CC than above CA_n260-n261 case.
In Rel-16, when the reference sensitivity relaxation for inter-band CA was defined, it takes multi-band relaxation, common coverage loss, extra hardware loss, and also PSD difference degradation aspect into account. The additional loss caused for inter band CA within same freq group depends on the exact band combinations. 
Currently in the WID it only mentions about same freq group or different freq groups instead of exact band combinations.
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From the freq range in below figure, it can be seen that for the case of CBM between different freq groups, the freq range of 28GHz + 37GHz is similar as Rel-16 n260+n261 IBM case. However, from UE performance perspective, the interference for CBM might be severer than IBM since in CBM especially shared chain architecture no isolation can be done for the two CCs. In this case, additional 1dB relaxation is needed in addition to Rel-16 IBM relaxation.



The impact of Fs_inter can be introduced additionally, it can be found that for intra-band non-contiguous CA, the EIS relaxation for 2.4GHz separation is 1.5dB comparing to less than 800MHz separation. It can be considered as the antenna performance degradation when the frequency separation increases with shared chain architecture. For inter-band CBM UE with shared chain architecture the frequency separation is much larger than intra-band cases and performance degradation is expected large.
A function can be defined between delta Rib and the frequency separation, however, time consuming campaign is needed. As a simpler alternative, a single value can be defined for the Fs_inter factor instead to cover the combinations between frequency groups or intra frequency group. Considering the previous relaxations, 1.5dB for inter frequency group can be introduced to cover different UE implementations.

Proposal 2:               It is proposed to define 1.5dB for Fs_inter factor and 1dB for less blocking isolation factor for 28GHz+37GHz CBM band combinations comparing to Rel-16 IBM relaxation, i.e.
· 6dB for n260+n261, and for n258+n260

Regarding the EIS spherical coverage, CBM UE is not able to adjust the 2nd beam freely this makes the spherical coverage be a challenge. And large relaxation is expected.

Proposal 3:               For common spherical coverage, same relaxation as peak EIS can be defined for CBM inter-band case.

Regarding whether to introduce the band combinations within same frequency group, e.g. n258+n261, our preference is to wait for the real operator demands.

Proposal 4:               Wait for the operator demands before defining requirements for band combinations within same frequency group. And the conclusions up already achieved can be captured in TR.


Conclusion

Proposal 1:               It is proposed to consider following package as a compromise of Fs_inter
· Fs_inter is not introduced as a capability
· Delta_RIB together with EIS relaxation for Fs_inter are defined

Observation 1:         CBM within same freq group may face larger interference from the other CC than above CA_n260-n261 case.
Proposal 2:               It is proposed to define 1.5dB for Fs_inter factor and 1dB for less blocking isolation factor for 28GHz+37GHz CBM band combinations comparing to Rel-16 IBM relaxation, i.e.
· 6dB for n260+n261, and for n258+n260

Proposal 3:               For common spherical coverage, same relaxation as peak EIS can be defined for CBM inter-band case.
Proposal 4:               Wait for the operator demands before defining requirements for band combinations within same frequency group. And the conclusions up already achieved can be captured in TR.

Reference
[1] R4-2119959, WF on DL CA based on CBM, QC

image3.png
Table 7.3A.2.3-1: AR;g reference sensitivity relaxation for inter-band CA for power class 3

NR CA bands NR band ARgip.n (dB)
CA_n260-n261 n260 3.5
n261 3.5
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Table 7.3A.2.3-1: ARep. reference sensitivity relaxation for inter-band CA for power class 3

NR CA band combinations NR band ARp.n (dB)
CA_n257-n259 n257 4.0
n259 4.0
CA_n258-n260 n258 35
n260 3.5
CA_n260-n261 n260 35
n261 35
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Table 7.3A.2.2-1: EIS Relaxation for CA operation

Configured DL spectrum (MHz) (dB)
<800 0.0
>800 and < 1400 0.5

> 1400 and < 2400





