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[bookmark: OLE_LINK4]Background – Motivation for Way Forward
Throughout the development of Release 17, operators have increasingly requested more and more Low Band – Low Band (LB-LB) NR-CA combinations. Many text proposals (TP) for technical reports (TR) have been submitted via basket approval process. Not all LB-LB, and to a greater extent, not all Mid-Band-Mid-Band (MB-MB) combinations may be exempted from MSD due to cross-band isolation. 

· In cases where MSD can be neglected, the criteria may vary from company to company, and sometimes the criteria are not explained. For example, the TP for CA_n20-n67 [1] does not propose REFSENS exception requirements and the criteria leading to that proposal are not explained. The approximate IMD landscape in Figure 1 confirms the TP proposal is correct because the affected DL band (band n67) is overlapped by IMD order 11 and partially by IMD9.
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[bookmark: _Ref93563200]Figure 1 Simplified IMD landscape for CA_n20-n67 showing the theoretical IMD edges. In reality the IMD PSD is not flat vs frequency and depends on UL RB allocation, UL CBW and distance separating UL band to DL band.

· In some other cases, some TPs have been flagged because the MSD is correctly analyzed, but with a set of assumptions for which the MSD levels may be underestimated. For example, the TP for CA_n18-n28 [2] makes MSD proposal due to LB-LB cross-band isolation issue, but the proposed MSD values are relatively low. The approximate IMD landscape in Figure 2 indicates the affected DL band (band n28) may be overlapped by IMD order 5 and partially by IMD3 when the UL band is configured at its highest CBW. Further studies may be required.
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[bookmark: _Ref93563441]Figure 2 Simplified IMD landscape for CA_n18-n28 showing the theoretical IMD edges. In reality the IMD PSD is not flat vs frequency and depends on UL RB allocation, UL CBW and distance separating UL band to DL band.

We believe RAN4 would greatly benefit from agreeing on a clear set of guidelines that would help contributing companies estimate if MSD due to cross-band isolation in LB-LB combinations needs to be evaluated, and if so, with which set of assumptions. 

Today there are no guidelines:
· to evaluate if the combination under study meets criteria that leads to cross-band isolation MSD. For example, often, only the gap separating the aggressor’s band from the victim’s band is considered;
· If the MSD analysis is performed, as to how to configure the UL aggressor band in terms of UL carrier frequency, UL CBW and UL RB allocation.
This WF proposes a set of guidelines to address these points focusing on LB-LB, FDD-FDD combinations. Applicability to other cases of cross-band isolation is not precluded, in particular to MB-MB FDD-FDD combinations. The configuration of the affected DL band is out of scope, since MSD is specified for all channel bandwidth (CBW) of the affected DL band.
Way forward on LB-LB MSD
[bookmark: OLE_LINK71][bookmark: OLE_LINK72][bookmark: OLE_LINK101]Scope: Only MSD due to cross-band isolation of FDD-FDD band combinations is in-scope. The guidelines of this WF are intended for LB-LB FDD-FDD combinations. Applicability to other cases of cross-band isolation is not precluded, in particular to MB-MB FDD-FDD combinations.

P1: For cross-band isolation MSD evaluation of an FDD-FDD band combination, RAN4 assumes that gNb radio units of each band are co-located, meaning that if the affected DL band (i.e. the “victim” band) is at REFSENS, so is the UL band (“aggressor” band);

P2: To ensure that the lowest IMD order has a maximum reach towards the affected DL band, the UL band carrier should be configured with the highest CBW; 

P3: Following P1 and P2, the UL band RB allocation should be configured according to the UL band REFSENS RB Allocation specified in Table 7.3.2-3 that corresponds to the highest UL CBW.

P4: The UL resource blocks shall be located as close as possible to the affected downlink operating band but confined within the transmission bandwidth configuration for the channel bandwidth in Table 5.3.2-1.

P5: The carrier centre frequency in the UL operating band shall be configured as close as possible to the affected DL band.

P6: MSD may be neglected if the IMD order that overlaps the affected DL band is greater than [9]. For IMD order less or equal to [7], the MSD needs to be analysed taking into consideration RF-FE complexity (quadplexer, triplexer, etc..).
Other assumptions are not precluded but proponent need to justify exceptions to these guidelines and on a case-by-case basis and document these assumptions.

Way forward on CA_n18-n28
Based on P1,P2..P6, it is proposed to evaluate the n28 cross-band isolation MSD for CA_n18-n28 according to P7. Considering the IMD landscape is nearly identical to that of CA_n29-n71, MSD in the range of [17 to 20]dB is expected for the upper 5MHz channel of DL band n28.

P7: Evaluate n28 MSD for CA_n18-n28 with n18 UL carrier configured using 15MHz CBW, LCRB=25 RBstart=0.

Example of WF Guidelines Applicability: MSD analysis for CA_n29-n71 [3,4,5]

In TP for CA_n29-n71 [3,4,5], the n29 MSD due to cross-band isolation issue has been analysed by applying all of the WF guideline proposals 1,2,3,4,5,6. The measured n71 noise levels shown in Figure 3 have been captured with following assumptions:

· The UL band n71 carrier is configured:
· According to P2:at its highest supported CBW of 20MHz;
· According to P1 and P3: with LCRB=20. This corresponds to the n71 UL RB allocation specified in Table 5.3.2-1 for n71 20MHz REFSENS. The up-pointing blue arrow indicates the selected UL RB configuration used to evaluate the n29 MSD;
· According to P4: with RBstart=0, i.e. closest to the affected DL band;
· According to P5: with the UL centre carrier frequency configured closest to the DL band, i.e. at its highest channel.
· High MSD of 17dB is proposed for the n29 lower 5MHz channel due to full IMD order 5 overlap and partial IMD order 3 overlap (P6).
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[bookmark: _Ref93564317]Figure 3 Measured n71 noise falling in band n29 n29 10MHz (blue), lower 5MHz (red) and upper 5MHz (green) channels vs Lcrb (x-axis) from [5].
It should be noted that if P1 had not been assumed, Figure 3 shows that the even higher MSD would occur as the noise level increases with LCRB.
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