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1.	Introduction
For Rel-17, the CBM DL inter-band CA discussion has thus far focused on band pairs from different frequency groups. There has been no explicit request from a carrier as of this writing for an inter-band CA combination with bands from the same frequency group, but there was discussion in RAN4 whether such a combination should be introduced as an example combination [1]. This course of action may be justifiable because inter-band CA for band-pairs within the same frequency group is indeed a special case, as it allows a single receiver shared across both bands to become attractive and practical. We provide analysis for an example band combination from the same frequency group.
2. 	Discussion
For the sake of this discussion, a band group is defined as the super-set of bands that either overlap or are adjacent. Some examples of band groups are n258+n261+n257, and n260+n259.  In a previous contribution [3], we established that both single- and multi-chain implementations are feasible to meet the goal of similar relaxations between IBM and CBM, although single-chain implementations are expected to be weaker performers in real deployments due to PSD difference related de-sense as well as MRTD limitations.
2.1	NF assumption in single-chain receivers for inter- DLCA
For single-chain receivers operating over a wide fractional BW, maintaining good NF is a challenge. 
[bookmark: _Hlk92003336]Figure 2.0-1 shows the DL throughput capacity increase with inter-band CA, relative to single-band throughput, for AWGN channels, as a function of NF degradations in the bands. Viewed in relation to an arbitrarily chosen but reasonable 50% net improvement goal, the figure show that a 3 dB degradation limits the feature benefit to only high SNR conditions. A further consideration is that these curves are expected to migrate towards even higher SNRs for realistic fading channels. Figure 2.0-1: Capacity benefit vs noise figure degradation


We therefore believe that NF degradation should be capped to the ~1.5 dB already in the standard for 2400 MHz of BW for single-chain receivers to be useful for inter-band DLCA.

Unfortunately, single chain receivers still require careful handling during requirement specification owing to the common gain state across both bands. This problem can be solved by mandating low- or no DL PSD difference, but it does raise a valid concern that their performance in realistic deployment conditions would be unpredictably worse compared to the verification condition. The cost of including the single chain Rx architecture is need for more complexity in the gNB scheduler. 
[bookmark: _Hlk91601544]2.2	delta(RIB_spherical)
Recall that for IBM, delta(RIB_sph) for a band pair sourced from different band groups (example: n260+n261) was derived as the cumulative effect of relaxations from multiple mechanisms:
· Relaxation ‘R_overlap’ due to imperfect overlap in spatial coverage of the participating bands
· MBR
· Mutli-chain desense: A de-sense factor from having to keep 2 receiver sets simultaneously operational with practical PSD difference
Our analysis in [3] shows that for an IBM UE, R_overlap is 1.6 dB in n258+n261. The estimate for R_overlap allows delta(RIB_spherical) to be calculated as (dB):
· R_overlap = 1.6
· MBR = 0.7
· Mutli-chain desense = 1.0 (common with precedent band combinations)
i.e for n258+n261 with IBM, delta(RIB_spherical) is [3.5] dB
For single chain receivers, delta(RIB_sph) would be derived as the cumulative effect of relaxations from multiple mechanisms similar to the IBM case:
· Relaxation ‘R_overlap’ due to imperfect overlap in spatial coverage of the participating bands
· MBR (0.7 dB)
· Mutli-chain desense (not applicable due to absence of multiple chains)
· (NEW) NF degradation due to frequency separation (1.5 dB, see section 2.1)
R_overlap was found to be 2.4 dB [3], which degraded from the IBM condition due to beam squint. The multi-chain desense factor is not applicable for single chain UEs, but instead, some allowance is necessary for NF degradation over the large fractional BW of this inter-band CA combination.
i.e for n258+n261 with a single chain receiver, delta(RIB_spherical) can be [4.5] dB
A competitive multi-chain implementation of CBM with band-optimized chains can be reasonably expected to match the conservative R_overlap estimate above for IBM. Sensitivity in the peak direction perhaps may even exceed expectation from IBM requirements if test conditions reflect low PSD difference, due to removal of the desense mechanism endemic to IBM requirements.
We can therefore conclude based on our simulation for n258+n261 that specification of the delta(RIB_spherical) value is gated by the single-chain implementation.
Proposal 1: For DL CA for n258+n261, delta(RIB_spherical) is [3.5] dB for IBM. 
Proposal 2: For DL CA for n258+n261, delta(RIB_spherical) is [4.5] dB for CBM receivers with low DL PSD difference.
2.2.1	What about phase shifter uncertainty?
The phase shifter uncertainty mechanism is already part of the single-band spherical coverage consideration. Adding it as a separate item for relaxation for inter-band beam mapping would mean double counting this mechanism – the uncertainty must first be backed out of the single band designs used for CBM coverage analysis before relaxation due to phase shifter uncertainty can be tallied. Instead, it is valid to leave phase shifter uncertainty as endemic to the single-band baseline performance, and consider only ideal phase shifters for this feature.
2.3	delta(RIB_peak)
The derivation of the parameter value for delta(RIB_peak) for bands from different band groups suffers from a lack of an explicit list of mechanisms, resulting in a value that is not easy to justify in retrospect. A more transparent approach for deriving the parameter delta(RIB_peak) can be established by first listing all the physical mechanisms that apply. In [3], we used the ‘list of physical mechanisms’ approach to propose that for DL CA for n258+n261, delta(RIB_peak) is [2.0] dB for IBM, and [2.5] dB for CBM.
Proposal 3: For DL CA for n258+n261, delta(RIB_peak) is [2.0] dB for IBM, and [2.5] dB for CBM.
3. 	Conclusion
Proposal 1: For DL CA for n258+n261, delta(RIB_spherical) is [3.5] dB for IBM. 
Proposal 2: For DL CA for n258+n261, delta(RIB_spherical) is [4.5] dB for CBM receivers with low DL PSD difference.
Proposal 3: For DL CA for n258+n261, delta(RIB_peak) is [2.0] dB for IBM, and [2.5] dB for CBM.
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