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1 Introduction
After RAN2#120, a long post-email discussion was carried out, several proposals are given based on the comments received. In this contribution, we will address some controversial issues.  

2 Discussion

2.1. Signaling design for FDM solution
During e-mail discussion, one controversial issue is the candidate values for the impacted bandwidth around a central frequency. It is mentioned that the granularity of MHz is not enough since: 1) in some scenarios, the impacted bandwidth may be less than 1MHz, e.g., at granularity of kHz, 2) the list values under MHz may not be able to cover all possible cases. Moreover, considering the limited time for this WI, it may be difficult to elaborate all possible values for the impacted bandwidth. 

It can be observed that fine granularity of impacted bandwidth is desirable for IDC problem reporting among companies. To derive more possible values, one possible way is to use the relative value of bandwidth, e.g., percentage of a reference bandwidth, rather than the absolute value. In this method, the cell bandwidth can be used as the reference for serving frequency. For non-serving frequency, majority companies agree to indicate the interesting bandwidth together with the central frequency when configuring the range for IDC problem reporting. Thus, such interesting bandwidth of non-serving frequency can be taken as the reference bandwidth.  
Proposal 1: to indicate the IDC problem, the UE can report the impacted bandwidth as the percentage of the reference bandwidth, which is the cell bandwidth for the serving frequency, and the configured interesting bandwidth for non-serving frequency.

In LTE, to resolve the IMD issue, the UE may report the combination of the impacted frequency ranges. The same method can be applied for NR case. Moreover, in such combination, the frequency ranges can be different so each range can be indicated by the central frequency + percentage of impacted bandwidth. 

Proposal 2: to resolve the IMD issue, the UE can report the combination of impacted frequency ranges, each of which is indicated by the central frequency + percentage of impacted bandwidth.  
2.3 Enhancements on MR-DC

The e-mail discussion indicated that majority companies agree that the coordination between MN and SN is not needed for IDC configuration. However, the coordination for the IDC solution may be needed. Specifically, in MR-DC case, as LTE, UE can provide the frequency combination as a useful assistant information. Such information indicates that the IDC problem is caused by using multiple frequency ranges at the same time. Furthermore, due to the frequency ranges in the combination belong to two nodes, respectively, MN and SN need some coordination, i.e., MN can provide the reported frequency range combination to SN. After receiving such information, the MN and SN can take the following possible actions for IDC problem avoidance:

-
Action 1: removing SCells from the set of serving cells 

-    Action 2: changing serving cells;
-
Action 3: deactivating affected SCells/frequency ranges (e.g., BWP);
- 
Action 4: allocating uplink PRB resources on CC(s) whose inter-modulation distortion and harmonics does not fall into the frequency range of the victim system receiver;

If MN/SN takes Action 1 or 2, the exchanged serving cell information between MN and SN can indicate whether the serving cells of MN/SN in the frequency range combination are removed or changed by MN/SN, and then SN/MN makes its own decision based on peer node action. However, for Action 3&4, SN cannot know whether MN takes any actions to resolve IDC problem. For example, SN cannot know whether an affected SCell/frequency range at MN is deactivated or not; SN cannot know whether MN performs the scheduling at PRBs without IDC interference. In this sense, SN has to perform IDC avoidance under assumption that MN does not perform any IDC avoidance scheme. In other words, the SN may perform unnecessary IDC avoidance scheme. For example, the UE reports frequency range 1@MN and frequency range 2@SN as a combination. Then, MN determines to deactivate cell 1 at frequency range 1 so that the IDC problem at UE side is resolved. However, since SN cannot know this behavior at MN, SN has to deactivate Cell 2 at frequency range 2. 

Observation1: the current MR-DC related IDC assistant information from MN to SN scheme may result in that SN performs unnecessary IDC avoidance scheme.

In Rel-18, such unnecessary IDC avoidance scheme in SN may result in performance degradation in NR. Considering a BWP as the impacted frequency range, the activated BWP of an UE can be dynamically changed via, e.g., DCI. Such dynamical change is beneficial for the performance guarantee of the UE. However, if IDC problem occurs due to frequency range combination at MN and SN, SN cannot know whether the affected BWP at MN side is deactivated or not. Thus, SN will perform its own action, and the dynamic BWP switch may be forbidden. For example, as shown in Fig. 1, the UE reports IDC problem caused by combination of range 1 (e.g., BWP1) + range 2 (e.g., BWP2). Following current scheme, as Alt. 1 in Fig. 1, SN has to switch BWP2 to range 4 (e.g., BWP4) even if MN switch BWP1 to range 3 (e.g., BWP3) since SN does not know MN’s action. The consequence is that MN and SN cannot use BWP1 and BWP2, respectively. 

Observation 2: in NR, the unnecessary IDC avoidance scheme resulted by the current MR-DC related IDC assistant information may degrade the performance of UE, e.g., forbid dynamic BWP switch of some BWPs. 

Actually, taking Fig. 1 as an example, some better choices can be considered, e.g., 1) Alt. 2 in Fig. 1, i.e., either MN or SN switch its BWP so that BWP of another node in the reported BWP combination can be used, or 2) Alt. 3 in Fig. 1, i.e., MN and SN use BWP1 and BWP2 in different periods. Alt.2 and Alt. 3 can ensure the dynamic BWP switch at least for one node. Thus, the benefit introduced by BWP can be obtained at the UE side. However, the current MR-DC assistant information from MN to SN cannot achieve such purpose (i.e., cannot realize Alt. 2 and Alt. 3 in Fig. 1). The reason is that SN cannot comprehensively know the IDC avoidance scheme applied at MN side, especially the dynamic configurations at the MN side, e.g., SCell (de)activation via MAC CE, BWP switch via DCI, etc.  Thus, in Rel-18, except forwarding MR-DC related IDC assistant information, MN can provide more information to SN in order to reflect the IDC avoidance scheme applied at MN side, e.g., MN can indicate the status of its serving frequency ranges (e.g., BWP) , i.e., activation or deactivation, within the combination of frequency ranges causing IDC problem in MR-DC. In other words, except sharing IDC assistant information, the MN and SN can coordinate on the IDC avoidance scheme applied.  

Proposal 3: For MR-DC case, MN and SN can further coordinate with each other on the IDC problem avoidance scheme, e.g., MN provides the status (i.e., activation or deactivation) of its frequency range causing IDC problem to SN.
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Fig. 1 Solutions resolving IDC problem caused by multiple frequency ranges (taking BWP activation/deactivation as an example to resolve IDC problem).
Conclusion

Based on the above, RAN2 is requested to discuss and agree on the following proposal:

Proposal 1: to indicate the IDC problem, the UE can report the impacted bandwidth as the percentage of the reference bandwidth, which is the cell bandwidth for the serving frequency, and the configured interesting bandwidth for non-serving frequency.

Proposal 2: to resolve the IMD issue, the UE can report the combination of impacted frequency ranges, each of which is indicated by the central frequency + percentage of impacted bandwidth.  

Proposal 3: For MR-DC case, MN and SN can further coordinate with each other on the IDC problem avoidance scheme, e.g., MN provides the status (i.e., activation or deactivation) of its frequency range causing IDC problem to SN.
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