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1.	Introduction
In previous RAN4 WG meetings, EIS relaxation framework for inter-band DL CA has been discussed, tentative consensus is that both Multi-Band Relaxation (MBR) factor and inter-band CA relaxation factor have been identified as relaxation factors for EIS requirement of inter-band CA. On the other hand, an additional relaxation factor due to common spherical coverage was identified in RAN4#94-e-bis meeting [1]. Based on the discussion of last meeting, the relationship of non-CA MBR factor, CA relaxation factor and common coverage relaxation factor need to be further clarified.
PSD difference has also been discussed in previous meetings and an agreement on PSD difference for IBM (Independent Beam Management) band pairs was captured in the WF [2] in RAN4#94-e-bis meeting:
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

In this contribution, we further clarify the EIS relaxation factors and share our view on PSD difference.
2. 	Discussion
2.1	EIS relaxation framework
EIS relaxation framework for inter-band CA has been discussed in several meetings, and tentative consensus is as following [3].
Inter-band CA EIS = single-band EIS + multi-band relaxation + inter-band CA relaxation
In last meeting, a refined framework was proposed in [1] with different framework for peak EIS and EIS common spherical coverage respectively:
Inter-band CA peak EIS = single-band EIS + multi-band relaxation + inter-band CA relaxation
Inter-band CA spherical EIS = single-band EIS + multi-band relaxation + inter-band CA relaxation 
                                                                                                                              + “common” coverage relaxation
The new framework is based on the fact that peak EIS for inter-band CA is a “per band” requirement and there is no limitation on common peak EIS direction, while spherical coverage for inter-band CA is not a “per band” requirement but with extra limitation on common coverage range. Refer to the agreements captured in the WF [4]:
· The UE shall meet the EIS spherical coverage requirement simultaneously among bands, the common EIS spherical coverage range between the two bands shall be 50% for power class 3 UE. 
· ……
· The UE shall meet the Peak EIS requirements per band for FR2 DL CA, and they are not required based on common coverage range between two bands

As analysed in [5], extra relaxation is necessary to enable the “common” spherical coverage. That value is the delta value between “per band” spherical coverage and “common” spherical coverage, after simulation 1.5dB relaxation for “common” spherical coverage is given in [6].
Observation 1: EIS spherical coverage for inter-band CA is required to be based on common spherical coverage range while peak EIS is required per band without any limitation. Extra EIS relaxation factor for spherical coverage is necessary due to “common” coverage.
During the discussion in previous meeting, there is also opinion that MBR factor already covers the CA relaxation, consequently “MBR + common coverage relaxation” is enough. However, MBR is derived based on antenna roll-off loss vs frequency for UE supporting multi-band without precondition of supporting inter-band CA. “single band spec + MBR” is the basis for UE supporting multi-band. After inter-band CA is introduced to multi-band UE, CA relaxation is expected. Taking LTE and NR FR1 as example, even in conduction domain without considering radiation performance degradation, there is REFSENS relaxation for CA. From this point of view, CA relaxation factor shall not be ignored even MBR already exists.
Observation 2: MBR factor shall not cover CA relaxation factor. MBR and CA relaxation are independent relaxation factors for inter-band CA
Based on above discussion, it is reasonable to add an extra relaxation factors for common spherical coverage on top of MBR and CA relaxation.
Proposal 1: EIS relaxation framework for FR2 inter-band CA shall be as following for peak EIS and common spherical coverage respectively:
 Inter-band CA peak EIS = single-band EIS + multi-band relaxation + inter-band CA relaxation
Inter-band CA spherical EIS = single-band EIS + multi-band relaxation + inter-band CA relaxation 
                                                                                                                              + “common” coverage relaxation

2.2	PSD difference
PSD difference has been discussed a lot but no concrete consensus yet.  In last meeting a PSD difference range within [6.5 – 30] dB agreed for IBM band pair. To narrow down the range, we noticed that the feasible SNR range should be considered due to testability.
[bookmark: _GoBack]In TR 38.810 [7], the SNR upper bound is shown in Table B.2.1.5.4-1 for RRM and Table B.3.2.5.4-1 for Demod test respectively which are reproduced as following for convenience:
Table B.2.1.5.4-1: Predicted SNR upper bound values for Direct far field (DFF), multi band UE
	Angle of Arrival
	Beam type
	Allocated RBs
	Maximum SNR

	Rx Beam peak
	Fine
	24
	[22.2 dB]

	
	
	66
	[17.8 dB]

	
	Rough
	24
	[15.1 dB]

	
	
	66
	[10.5 dB]

	Spherical coverage
	Fine
	24
	[9.8 dB]

	
	
	66
	[4.7 dB]

	
	Rough
	24
	[1.0 dB]

	
	
	66
	Not usable



Table B.3.2.5.4-1: Predicted SNR upper bound values for Direct far field (DFF)
	
	Channel Bandwidth
	Maximum SNR

	Single band UE
	100 MHz
	[19.4 dB]

	
	200 MHz
	[16.4 dB]

	Multi-band UE (Note)
	100 MHz
	[17.4 dB]

	
	200 MHz
	[14.3 dB]

	Note:	For ∑MBp from TS 38.101-2 [16] Table 6.2.1.3-4 allow up to 2 dB



Note that above feasible SNR is based on artificial noise (Noc) added. For RF test without external noise, the feasible SNR will have about 6dB improvement. 
Since EIS is achieved at baseband SNR=-1dB, so the feasible PSD difference upper bound is 1dB higher than the feasible SNR upper bound, i.e., PSD difference upper bound = SNR upper bound – (-1)dB = SNR upper bound + 1dB.
Observation 3: feasible SNR range of testability shall be considered for PSD difference configuration. The feasible PSD difference upper bound = feasible SNR upper bound + 1dB.
For inter-band CA EIS spherical coverage test, the feasible SNR upper bound is around 10dB for 100MHz BW, but for 400MHz BW, the feasible SNR upper bound will be only around 4dB. Considering more relaxation is expected for common spherical coverage requirement, the feasible SNR upper bound will be even worse. From this point of view, a fixed PSD difference value larger than 6.5dB is not feasible for inter-band CA spherical coverage test.
Considering previous agreement that EIS spherical coverage requirement should be met simultaneously, a 0dB PSD difference at baseband is required. 
· The UE shall meet the EIS spherical coverage requirement simultaneously among bands, the common EIS spherical coverage range between the two bands shall be 50% for power class 3 UE. 
Though PSD difference at baseband may be different from PSD difference at reference point, it still indicates that a fixed PSD difference value is not feasible for inter-band CA spherical coverage test.
Observation 4: there is SNR range testability issue for inter-band CA spherical coverage test, and a fixed PSD difference value is not feasible for inter-band CA spherical coverage test.
For inter-band CA peak EIS test, assume the peak direction is the same between bands, the feasible SNR upper bound is around 23dB for 100MHz BW, but for 400MHz BW, the feasible SNR upper bound will be around 17dB. It seems that a PSD difference no more than 17dB is feasible for peak EIS, however, it is only feasible based on the assumption of the same peak direction between bands. In fact, it is already agreed that peak EIS for inter-band CA is per-band requirement, the peak direction between bands may not be the same even is not required within common coverage range:
· The UE shall meet the Peak EIS requirements per band for FR2 DL CA, and they are not required based on common coverage range between two bands
Above agreement indicates that when testing peak EIS of one band, the peak direction of the tested band may be even out of common spherical coverage range of the untested band. Based on observation 3, inter-band CA peak EIS test will also face the same SNR range testability issue as spherical coverage during the RX beam peak search. 
Observation 5: a fixed PSD difference value is also not feasible for inter-band CA peak EIS test during RX beam peak search since beam peak direction between bands may be different.
Based on above discussion, for RX beam peak search and EIS spherical coverage of inter-band CA, it would be a feasible method to start EIS searching from PSD difference=0dB at reference point and then achieve sensitivity status for both bands simultaneously, i.e., PSD difference=0dB at baseband regardless of PSD difference at reference point eventually.
Proposal 2: for RX beam peak search and EIS spherical coverage, it is proposed to start EIS searching from PSD difference=0dB at reference point and then achieve sensitivity status for both bands simultaneously, i.e., PSD difference=0dB at baseband regardless of PSD difference at reference point eventually.
In case that RX beam peak direction is already known, or just reuse the RX beam peak direction of single band for inter-band CA test, a PSD difference equal to or higher than 6.5dB is feasible for REFSENS test.
Observation 6: In case that RX beam peak direction is already known, a PSD difference equal to or higher than 6.5dB is feasible for inter-band CA REFSENS test
3. 	Conclusion
Observation 1: EIS spherical coverage for inter-band CA is required to be based on common spherical coverage range while peak EIS is required per band without any limitation. Extra EIS relaxation factor for spherical coverage is necessary due to “common” coverage.
Observation 2: MBR factor shall not cover CA relaxation factor. MBR and CA relaxation are independent relaxation factors for inter-band CA
Proposal 1: EIS relaxation framework for FR2 inter-band CA shall be as following for peak EIS and common spherical coverage respectively:
 Inter-band CA peak EIS = single-band EIS + multi-band relaxation + inter-band CA relaxation
Inter-band CA spherical EIS = single-band EIS + multi-band relaxation + inter-band CA relaxation 
                                                                                                                              + “common” coverage relaxation
Observation 3: feasible SNR range of testability shall be considered for PSD difference configuration. The feasible PSD difference upper bound = feasible SNR upper bound + 1dB.
Observation 4: there is SNR range testability issue for inter-band CA spherical coverage test, and a fixed PSD difference value is not feasible for inter-band CA spherical coverage test.
Observation 5: a fixed PSD difference value is also not feasible for inter-band CA peak EIS test during RX beam peak search since beam peak direction between bands may be different.
Proposal 2: for RX beam peak search and EIS spherical coverage, it is proposed to start EIS searching from PSD difference=0dB at reference point and then achieve sensitivity status for both bands simultaneously, i.e., PSD difference=0dB at baseband regardless of PSD difference at reference point eventually.
Observation 6: In case that RX beam peak direction is already known, a PSD difference equal to or higher than 6.5dB is feasible for inter-band CA REFSENS test
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