3GPP TSG-RAN WG4 Meeting #99-e
R4-2110825
Electronic Meeting, May. 19-27, 2021
Title:
R17 FR2 Inter-band UL CA
Source:
OPPO
Agenda item:
9.4.2.2.1
Document for:
Approval
1 Introduction
The discussion of FR2 Inter-band UL CA with IBM has lasted for several meetings, and WF [1] was agreed, still the requirement issues keep open. This paper continues discussing below aspects.
	Max EIRP
· Options

· Option 1: per UE 

· Option 2: per band with max EIRP limit of each band set to 43 dBm (PC3/PC4) and 55 dBm (PC1). 

· Option 3: per band but the max EIRP limit for overlapping bands where the UL of both bands are in the over lapping region needs to be discussed further. 

· Issues

· Regulation requirements dependent

· Whether an aligned approach applies for L+H, L+L, H+H band combinations

· Whether an aligned approach applies for max EIRP and min peak EIRP

· Agreement:

· For current scope, i.e., IBM between different frequency group, down-select from option 1 and option 2 in RAN4#99 meeting

Min peak EIRP
· Options

· Option 1: per band with relaxed requirement compared to single-CC, i.e., n257=22.4-X dBm, n259=18.7-Y dBm. The value of relaxation (e.g., X, Y) can equal the MBR.

· Option 2: per band with 3dB relaxed requirement compared to single-CC

· Option 3 (revision of option 1): per band with relaxed requirement compared to single-CC, i.e., n257=22.4-X dBm, n259=18.7-Y dBm, value of X and Y for FFS)

· Option 3-1: X and Y is 2.5dB 

· Option 3-2: X and Y is 3dB + MBR 

· Option 3-3: X and Y FFS

· Issues

· How to define the relaxation value X and Y, especially how to handle MBR

· Whether min peak EIRP for two bands achieved simultaneously at the same direction

· Agreement:

· per band with relaxed requirement compared to single-CC, i.e., n257=22.4-X dBm, n259=18.7-Y dBm, value of X and Y for FFS

Spherical coverage
· Options

· Option 1: EIRP spherical coverage requirement is specified per band, while allowing the relaxation per CA band combination.

· Option 2: EIRP spherical coverage requirement is specified per band, while allowing 3 dB relaxation per band.

· Option 3: Other 

· Option 3-1: relaxation as 2.5dB

· Option 3-2: relaxation as 3dB + MBR

· Issues

· Whether common spherical coverage shall be the baseline as downlink CA

· Dependent on the agreement for min peak EIRP

· Agreement:

· Common spherical coverage requirement shall be defined for inter-band UL CA as that in downlink CA

· EIRP spherical coverage requirement is specified per band rather than per UE, while the relaxation value per CA band combination is FFS.


2 Discussion
2.1 Max EIRP/TRP

The max EIRP/TRP in principle are regulation requirements that depends on the published regulatory requirements rather than 3GPP group. If after the regulatory survey, there is indeed has such inter-band UL CA requirements then what we can do is to follow that. And it is meaningless to discuss whether the regulatory requirements should be per-band or per-UE if there is no such requirements available. However, on the other hand, the inter-band UL CA is requested by operators and has the real market demands, it is less likely for 3GPP to wait for the unknown regulation roadmaps either. In our view, what can be relied on is the existing regulatory requirements and they have already been adopted in 3GPP spec.
Currently, the regulatory requirements of max EIRP/TRP are defined for each band. And no matter UE is under CA or non-CA, this UE shall meet such regulatory requirements per-band basis.
Observation 1:          Max EIRP/TRP are regulation requirements that is not defined by 3GPP, what 3GPP can do is to follow the inter-band UL CA regulatory requirements if there is any.
Observation 2:          If there is no such inter-band UL CA regulatory requirements, what can be relied on is the existing single band regulatory requirements.
Proposal 1:               If there is no inter-band UL CA regulatory requirements, it is proposed to follow single band regulatory requirements, i.e. Max EIRP/TRP are per-band defined.

2.2 Min Peak EIRP
The discussion of min peak EIRP for inter-band UL CA based on IBM is similar to the REFSENS for inter-band DL CA based on IBM actually where the relaxation is introduced to meet common spherical coverage requirements, and multi-band relaxations, and the large PSD difference caused interference effects. For the UL, of course the PSD difference is not necessarily to be considered, but the other two factors actually is needed.
Observation 3:          The factors like relaxation to meet common spherical coverage requirements, and multi-band relaxations also exist in inter-band UL CA.
And in [2], simulation was done for the first factor (relaxation needed to meet common spherical coverage requirements), and it shows 2dB relaxation on each band is needed for the 28GHz + 39GHz CA. Even it was for the DL at that time, but it still deserves to be considered in the UL.

Observation 4:          2dB relaxation is needed to meet the common spherical coverage requirements in DL, and similar in UL.

Multi-band relaxation is also another factor needs to be accounted. And it can be seen that n257+n259 comparing to n260+n261 would achieve at least 0.5dB for these bands.
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3 Band.- AMB, (dB)- AMBs, (dB)~

- 257 0.1 0.1

- n258.- 06> 07>

- n259.- 05- 0.4-

- 260 0570 047

- 261 054 0.7

[+Note 1: n260 peak and spherical relaxations are 0 dB for UE that exclusively Supports

1261+n260.

Note 2: n261 peak relaxation is 0 dB for UE that exclusively supports n261+n260.:

Note 3: n257 peak and spherical relaxations are 0 dB for UE that exclusively supports
N261+n257 .«

Note 4: n261 peak and spherical relaxations are 0 dB for UE that exclusively supports
n261+n257





Observation 5:          More than 0.5dB relaxation is needed according to the multi-band relaxation differences between n257+n259 and n260+n261.

Therefore, in total the relaxation could be 2.5dB which is similar as the discussion in 260+261.

Proposal 2:               It is proposed to define 2.5dB relaxation for min peak EIRP of each band in n257+n259 compared with single band requirements.

3 Conclusion
Observation 1:          Max EIRP/TRP are regulation requirements that is not defined by 3GPP, what 3GPP can do is to follow the inter-band UL CA regulatory requirements if there is any.
Observation 2:          If there is no such inter-band UL CA regulatory requirements, what can be relied on is the existing single band regulatory requirements.
Proposal 1:               If there is no inter-band UL CA regulatory requirements, it is proposed to follow single band regulatory requirements, i.e. Max EIRP/TRP are per-band defined.

Observation 3:          The factors like relaxation to meet common spherical coverage requirements, and multi-band relaxations also exist in inter-band UL CA.
Observation 4:          2dB relaxation is needed to meet the common spherical coverage requirements in DL, and similar in UL.

Observation 5:          More than 0.5dB relaxation is needed according to the multi-band relaxation differences between n257+n259 and n260+n261.

Proposal 2:               It is proposed to define 2.5dB relaxation for min peak EIRP of each band in n257+n259 compared with single band requirements.
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