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Introduction
In RAN4#94e meeting, PSD difference in inter-band DL CA was discussed. But there was no conclusion made. In this contribution, the PSD difference in 28+28, 39+39 and 28+39 GHz bands are further discussed.  
Discussion
PSD difference for L+L, H+H
The current FR2 spectrum with approved bands below 52.6GHz is shown below in figure 1. 



Figure 1 Rel-16 FR2 bands
In 28GHz band group, inter-band combination (L+L) are n258+n257, n258+n261 and n257+n261. In 39GHz band group, inter-band combination (H+H) is n260+n259. 

By considering the current ACS and IBB requirements for single carrier and intra-band contiguous DL CA, for band n260, the interferer signal (the blocker) is specified 20.5dB higher in PSD than the wanted signal, and 21.5dB higher in PSD than the wanted signal in n257/n258/n261 in test configurations under the condition that both wanted signal and interferer signal have the same channel bandwidth or CA bandwidth and co-exist within the same band. For ACS, digital filter contributes. While for IBB, depending the frequency offset of interferer to the wanted signal, both digital and analog filtering may contribute. But when interferer signal has large frequency offset to the wanted signal, analog LP filter takes the required rejection. For example, in n258, when wanted signal of 50MHz CBW and interferer signal of 50MHz CBW are at lower and upper band edges on each side, the center frequency offset between them is (27.5-0.025) – (24.25+0.025) = 3.2GHz, UE still needs to meet IBB in this extreme case. We expect PSD imbalance UE can tolerate for L+L and H+H at least is not worse than ACS and IBB.

The ACS and IBB requirements in n258 are virtualized in the following figure as an example. 



Figure 2 ACS, IBB and OBB

When second blocker from the right is in n258, UE needs to meet IBB requirements. If it is configured as a n257 carrier, together with wanted signal (in n258) as inter-band configuration, then the same level of PSD imbalance defined in IBB is expected to be handled by UE. In the following discussions, we link the OBB (which is not present in current 38.101-2) to this PSD imbalance.   

Proposal 1: For L+L (n/257/n258/n261) inter-band DL CA, the PSD difference is 21.5dB and for H+H (n260/n259), the PSD difference is 20.5dB.

PSD difference for L+H
In our previous contribution [1], we discussed general receiver architecture to L+H inter-band CA and concluded that the PSD difference of 30dB can be tolerated by UE. 

Proposal 2: For L+H inter-band DL CA, 30dB PSD imbalance should be specified.

Test configuration for PSD difference
The test configuration should be also specified for proposal 1 and 2. 
Proposal 3: test should be performed under the conditions:
1) Test at peak EIS direction with both signal and interferer at same AoA
2) Wanted signal power level per CC = REFSENS + 14dB


Where to specify? 
Since the intent to have PSD imbalance for inter-band DL CA is essentially an OBB (Out-of-Band Blocking) test to stress each individual band in the CA while the DL signals in other band is treated as ‘interferer’ under required PSD imbalance, this is particular true for L+H inter-band CA since one receive path cannot capture both bands. This is also mostly likely true for L+L and H+H since at worst case the two carriers can sit far away from each other, in n258+n257 case, we see around 5GHz separation and for H+H around 6.5GHz. It is beneficial to introduce OBB test which is simple and clean. No OBB requirements for single CC and intra-band CA in current 38.101-2 seems a negligence because in FR2 spectrum, we don’t see regulations/rules to prevent different operators from operating at difference FR2 bands at the same site. The OBB requirements should be specified. Once OBB requirements for single CC and intra-band CA are defined, the OBB requirements for inter-band DL CA can be defined in a similar way as in FR1 where one band is tested at a time.

Observation 1:  OBB requirements should be specified for single CC and intra-band CA in current 38.101-2.

Reference to 38.101-1, we have following proposal:

Proposal 4: in 38.101-2, the following requirements should be added:
1) 7.6.3 out-of-band blocking
2) 7.6A.3 out-of-band blocking for CA


Conclusion

[bookmark: _GoBack]In this contribution, the PSD imbalance between two bands in inter-band DL CA is analysed. We start with existing ACS and IBB requirements and extend to inter-band CA in L+L and H+H. For L+H, we recap our proposals in our previous contributions.

Proposal 1: For L+L (n/257/n258/n261) inter-band DL CA, the PSD difference is 21.5dB and for H+H (n260/n259), the PSD difference is 20.5dB.

Proposal 2: For L+H inter-band DL CA, 30dB PSD imbalance should be specified.

Proposal 3: test should be performed under the conditions:
1) Test at peak EIS direction with both signal and interferer at same AoA
2) Wanted signal power level per CC = REFSENS + 14dB

Observation 1:  OBB requirements should be specified for single CC and intra-band CA in current 38.101-2.

Proposal 4: in 38.101-2, the following requirements should be added:
1) 7.6.3 out-of-band blocking
2) 7.6A.3 out-of-band blocking for CA
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