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Introduction
RAN4 made significant progress in RAN4-96 in defining RF core requirements for inter-band DL CA. But the key requirements are still put into brackets in latest specification 38.101-2[1], left them unsettled. In this contribution, we provide our analysis and suggest removing the brackets.
Discussion 
 PSD imbalance
In [1], there are brackets in the REFSENS and EIS spherical coverage requirements highlighted in yellow in the following excerpt.  [bookmark: _Toc52196580][bookmark: _Toc52197560][bookmark: _Toc53173283][bookmark: _Toc53173652]7.3A.2.3	Inter-band CA
The inter-band requirement applies for all active component carriers. The throughput for each component carrier shall be ≥ 95 % of the maximum throughput of the reference measurement channels as specified in Annexes A.2.3.2 and A.3.3.2 (with one sided dynamic OCNG Pattern OP.1 TDD for the DL-signal as described in Annex A.5.2.1) with peak reference sensitivity for each carrier specified in section 7.3.2, and relaxation ΔRIB,P,n applied  to peak reference sensitivity requirement. ΔRIB,P,n is specified in Table 7.3A.2.3-1. [The requirement on each component carrier shall be met when the power in the component carrier in the other band is set to its EIS spherical coverage requirement for inter-band CA specified in sub-clause 7.3A.3.3].
For the combination of intra-band and inter-band carrier aggregation, the intra-band CA relaxation, ΔRIB, is also applied according to the clause 7.3A.2.1 and 7.3A.2.2.
[bookmark: _Hlk31890999]Table 7.3A.2.3-1: ΔRIB reference sensitivity relaxation for inter-band CA for power class 3
NR CA bands
NR band
ΔRIB,P,n (dB)
CA_n260-n261
n260
[3.5]

n261
[3.5]

[bookmark: _Toc52196584][bookmark: _Toc52197564][bookmark: _Toc53173287][bookmark: _Toc53173656]7.3A.3.3  	EIS spherical coverage for inter-band CA
The inter-band CA requirement applies per operating band, for all active component carriers with UL assigned to one band and one DL component carrier per band. The requirement on each component carrier shall be met when the power in the component carrier in the other band is set to its EIS spherical coverage requirement for inter-band CA specified in this sub-clause.

…

Table 7.3A.3.3-1: ΔRIB,S,n EIS spherical coverage requirement relaxation for inter-band CA for power class 3
NR CA bands
NR band
ΔRIB,S,n (dB)
CA_n260-n261
n260
[3.5]

n261
[3.5]




First all, the brackets in the highlighted sentence to set the power in the other band can be removed since 1) the relaxations ΔRIB,P,n and ΔRIB,S,n in Table 7.3A.2.3-1 and Table 7.3A.3.3-1 due to PSD imbalance on REFSENS and EIS can be specified depending PSD imbalance; 2) the PSD imbalance described in the sentence is a compromise and reflects the real deployments for inter-band CA. This should be enforced to support inter-band CA deployments.

Proposal 1: Remove the brackets in the following sentence in the spec to keep PSD imbalance as specified:
[The requirement on each component carrier shall be met when the power in the component carrier in the other band is set to its EIS spherical coverage requirement for inter-band CA specified in sub-clause 7.3A.3.3].

Relaxation values of ΔRIB,P,n and ΔRIB,S,n
The specified ΔRIB,P,n and ΔRIB,S,n  can be specified with the consideration of PSD imbalance, multi-band relaxation frame work and inter-band relaxation for DL CA.

For multi-band relaxation considering one common antenna design fits all FR2 bands in 28GHz and 39GHz bands, up to 0.7dB relaxation is specified in Table 6.2.1.3-4. This 0.7dB relaxation is for both peak and spherical coverage. So it can be considered for both ΔRIB,P,n and ΔRIB,S,n.  But please keep in mind these relaxations are for the antenna design supporting multi-band operations. 

Another relaxation factor is inter-band relaxation. For EIS spherical coverage requirements, the common coverage is specified in the following way.The inter-band CA spherical coverage requirement will be satisfied if the intersection set of spherical coverage areas exceeds the requirement. Intersection set of spherical coverage areas is defined as a fraction of area of full sphere measured around the UE where both bands meet their defined individual EIS spherical coverage requirements. 


Since IBM is assumed to support inter-band CA_n260A-n261A in Rel-16, the spherical coverage areas of both bands are hard to maintain identical. This is due to the facts that 1) large frequency separation between these two bands leads to beam designs (beam directions and beam shapes) are not identical. 2) Calibrations are independent and expected to be with some difference. 

In RAN4-96e meeting discussion summary [2], companies proposed 1.5dB-2.0dB for relaxation for EIS spherical coverage, and eventually the final relaxation ends up with [3.5]dB for ΔRIB,S,n. Even consider above 1.5dB-2.0dB does not include 0.7dB multi-band relaxation, the total is 2.7dB. Another factor we still need to consider is the impact from PSD imbalance. Current EIS spherical coverage test is to set the power in the component carrier in the other band to ‘its EIS spherical coverage requirement for inter-band CA specified in this sub-clause’, see clause 7.3A.3.3 in above excerpt. Since both bands are allowed to have [3.5]dB relaxation on EIS spherical coverage, the PSD difference can be calculated based on the EIS spherical coverage for single band case. 3dB difference can be observed for PC1 between band 260 and band 261. 4.3dB difference for PC3 and 5dB difference is for PC4 between band 260 and band 261. For all possible inter-band CAs between two band groups, the largest PSD difference is 5.5dB between n257(n258) and n259 for PC3.

In our previous contribution [3], we analyzed a typical filter rejection to the component carrier in another band group can be >30dB. Consider the 5.5dB PSD difference, the SNR degradation for EIS spherical coverage of interested band is negligible. So current [3.5]dB for ΔRIB,S,n has 0.8dB margin. It is safe to remove the brackets.

Proposal 2: For ΔRIB,S,n in Table 7.3A.3.3-1, the brackets can be removed. 

For RENSENS, the condition is different compared with EIS spherical coverage. Since there are no common beam peak requirements, 1.5dB-2.0dB relaxation discussed for EIS common spherical coverage is over budgeted. We think 1.5dB has enough margin for inter-band REFSENS relaxation.  Consider 0.7dB multi-band relaxation, the sum is 2.2dB. But in REFSENS case, the PSD imbalance is significantly larger than the PSD imbalance in EIS spherical coverage case since the interested band is in REFSENS power level and the other CC is set to EIS spherical level. It can be calculated that the largest PSD imbalance is 16.4dB between n257(n258) and n259 for PC3. With such PSD imbalance, consider 30dB filter rejection [3], the REFSENS degradation is around 0.1dB.  the lump sum of all relaxations gives 2.3dB.  If take ΔRIB = 3.5dB, there is 1.2dB margin left. We propose to remove the brackets and keep 3.5dB total relaxation with some margins.

Proposal 3: For ΔRIB,P,n in Table 7.3A.2.3-1, the brackets can be removed. 

A accompany CR to remove brackets in the specification is submitted to this meeting for approval. 
Conclusion
We analyse REFSENS and spherical coverage requirements for CA_n260A-n261A with IBM support. We have following proposals.

Proposal 1: Remove the brackets in the following sentence in the spec to keep PSD imbalance as specified:
[The requirement on each component carrier shall be met when the power in the component carrier in the other band is set to its EIS spherical coverage requirement for inter-band CA specified in sub-clause 7.3A.3.3].
 
Proposal 2: For ΔRIB,S,n in Table 7.3A.3.3-1, the brackets can be removed. 

Proposal 3: For ΔRIB,P,n in Table 7.3A.2.3-1, the brackets can be removed.   

A accompany CR [4] to remove brackets in the specification is submitted to this meeting for approval.
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