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1. Introduction
RAN4#93 agreed that PSD difference shall be considered in the conformance test configuration for 28GHz + 40GHz FR2 inter band DL CA [1]. RAN4#94-e discussed further the feasibility and testability of PSD difference. In RAN4#94-e-bis, approved WF [2] contains remaining issues about how to decide CBM (Common Beam Management) and IBM (independent Bean management), and what values of PSD difference for both CBM and IBM. This paper shows our views about the PSD imbalance requirements for IBM, and how to specify the requirements.
The content of approved WF is shown as below:
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2. Discussion
2.1 PSD difference for IBM band pairs
   In [3], we summarized our view about PSD difference for IBM band pairs from the point view of “Necessity”, “Feasibility”, and “Testability”, and proposed to specify 25-30 dB PSD difference requirements for non-co-located BS deployment scenario. However, different companies have different views on this PSD related requirements. For 25-30dB power difference, there was a concern that it seems difficult to address such a PSD level in real products. In addition, another issue is the Rx performance such as peak EIS and spherical coverage EIS are different between bands, and it may difficult to apply a fixed PSD value when designing test condition. Now, this is the time Rel-16 WI should be finalized, we would like to seek a middle way between companies.
	To address the concerns above mentioned, we would like to discuss a proposal from [4] and propose a modified proposal. Our proposal for DL power condition for PSD difference for IBM inter-band CA is shown in Table 2.1-1. The power condition is based on Peak EIS and spherical coverage EIS for each band. Power imbalance is equal to “Delta” which is power difference between peak EIS of one band and spherical coverage of the other band. One example is shown in Figure 2.1-1. For test case 1, if Delta B-A is larger than Delta A-B like band A=28GHz band and band B=40GHz band, DL power for band A is “Peak EIS of band A + Multi-band relaxation” and DL power for band B is “Spherical coverage EIS of Band B + Multi-band relaxation + inter-band CA relaxation”. Note that this proposal is based on the assumption that relaxation for inter-band CA applies to spherical coverage EIS but not to peak EIS.
	This proposal can accommodate the Rx performance difference among different bands. If both Band A and Band B are 28GHz bands, then “Delta” would be smaller. On the other hand, if Band A is 28GHz band and band B is 40GHz band, then “Delta” would be larger. This can take into account the fact the PSD difference of 28GHz + 40GHz could be larger than 28GHz + 28GHz or 40GHz + 40GHz due to the difference of propagation loss and beam direction. In this method, PSD difference is about 10-15dB for 28GHz + 28GHz or 40GHz + 40GHz, and about 15-20dB for 28GHz + 40GHz. But we would like to note the value is depending on which bands we use and how relaxation we apply. 
Proposal: DL power condition for PSD imbalance requirements for  FR2 inter-band CA with IBM capability (Bands A+B) should be specified as following:
· Test case 1:
· DL power of band A = Peak EIS of band A + Multi-band relaxation
· DL power of band B = Peak EIS of band A + Multi-band relaxation + Delta
· Test case 2:
· DL power of band A = Peak EIS of band B + Multi-band relaxation
· DL power of band B = Peak EIS of band B + Multi-band relaxation + Delta
· Delta = MAX (Delta A-B, Delta B-A)
· Delta A-B = (Spherical coverage EIS of Band A + Multi-band relaxation + inter-band CA relaxation)-(Peak EIS of Band B + Multi-band relaxation) 
· Delta B-A = (Spherical coverage EIS of Band B + Multi-band relaxation + inter-band CA relaxation)-(Peak EIS of Band A + Multi-band relaxation) 
Table 2.1-1: DL power condition for PSD difference for IBM inter-band CA
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Figure 2.1-1: Example for Test case 1 with Delta=Delta B-A
3. Conclusion
In this contribution, we proposed a compromised method for PSD imbalance requirement for IBM FR2 DL inter-band CA.
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NOTE 1: Both test cases 1 and 2 are tested.

NOTE 2: Delta = MAX(Delta A-B, Delta B-A), where

Delta A-B = (Spherical coverage EIS of Band A + Multi-band relaxation + inter-band CA relaxation )-(Peak EIS of Band B + Multi-band relaxation)
Delta B-A = (Spherical coverage EIS of Band B + Multi-band relaxation + inter-band CA relaxation )-(Peak EIS of Band A + Multi-band relaxation)





image4.png
Beam direction is set as
beam peak direction of band A

g TE

7

UE

I

I

1

1

1

1
)
\

\

Spherical coverage of single band A

DL power of band A

Peak EIS of band A
+

Multi-band relaxation

DL power of band B

Spherical EIS of band B
+

Multi-band relaxation
+

Inter-band CA relaxation

ommon spherical coverage of CAband A + B
ith inter-band CA relaxation

20

Spherical coverage of single band B




image1.png
Way Forward on capability for beam
management

* CBM = common beam management between the band pair
* IBM = independent beam management between the band pairs

* How to distinguish between CBM and IBM band pairs will be further
discussed and decided in RAN4#95.

* Choose between two alternatives:
* A) per band pair capability to declare IBM or CBM
* B)IBM / CBM band pairs defined in specification.

* 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.
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IBM band pair requirements

* PSD difference between bands in Refsens i.e. peak EIS:

* Agree PSD difference is within a range[6.5 — 30] dB and RAN4 aims to agree
one number in RAN4#95

* PSD difference between bands in EIS spherical coverage:
* Agree a range[6.5 — 30] dB and target to agree one number in RAN4#95




