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1 Introduction
The IDC WID has the following objectives, in were TDM solutions have the following targets:
	3	Justification
As a general assumption, IDC is assumed to work as follows: 
1. The UE detects internal issue or the possibility of internal issue caused by coexistence related to usage of certain radio resources, that the UE cannot resolve by itself. 
2. The UE provides information to the gNB to assist that the gNB may restrict radio resource usage to avoid the UE internal issue (or potential issue) caused by coexistence. 
The current IDC solution in NR has the following limitations: It does not support well interference mitigation between 3GPP and other RAT, as e.g. the affected frequencies cannot be adequately indicated via the NR FDM solution. Introducing a TDM solution would make it possible to handle scenarios for which alternative non-interfered frequencies are not available. The TDM solution may be used to avoid the interference caused by simultaneous uplink transmission on the UL frequencies to non-3GPP RAT.
4	Objective
4.1	Objective of SI or Core part WI or Testing part WI
This WI expects to address interference between 3GPP (including various MR-DC architectures, i.e. NR-DC and EN-DC) and non-3GPP RAT (e.g. WiFi).
· Enhancements to FDM solution, to allow more granular indication of affected frequencies (e.g. granularity of BWP or PRB level). (RAN2)
Note: Enhancements to FDM solution is prioritized.
· Introduction of TDM solution (e.g. indication of UE preferred TDM pattern for UL/DL). (RAN2, RAN4).
Note: The TDM solution is considered complementary to the FDM solution.
· Specify RRM requirements for TDM solution (RAN4)
Note: LTE IDC solution should be considered as the baseline for the solutions developed in this WI.




In an email discussion, RAN2 have progressed the topic:
[Post119-e][651][IDC] Comparison of TDM solutions (Xiaomi)
      Scope: Analyse the details of following TDM candidate solutions, and compare solutions , e.g. applied scenarios (e.g. BT voice, BT eSCO and WLAN beacon), complexity, etc;
· DRX solution;
· MUSIM gap like solution;
· UL and/or DL transmission occasion(s);
· Autonomous denial solution;
Intended outcome: Report to RAN2#120
Deadline:  Nov 3rd (Rapporteur may introduce intermediate deadlines, but no deadline during an inactive period, and no deadline in the period from Submisssion deadline to EOM of R2-119bis).

In this contribution we look at IDC TDM solutions for NR given the discussion held so far and provide general considerations that can be made.
2 [bookmark: _Ref178064866]Discussion
In current discussion, the following candidate solutions are present for resolving the WI goals. In general, a solution in simple terms, aims at indicating to the NW a time pattern which can help network to schedule outside of colliding time instances on affected frequencies. 
The current alternatives that are considered:
1. Preferred DRX configuration reported by the UE, i.e for the affected frequencies the NW can schedule inside active time preferred by the UE for the IDC affected frequencies.
2. MUSIM gap like solution, in providing preferred gap, (e.g. cycle, period and length) for affected frequencies.
3. UL and/or DL transmission occasion(s), in providing a preferred UL/DL sub-frame allocation for NW scheduling.
4. Autonomous denial solution, in where the UE indicates not to expect UL transmissions in a particular subframe during a few subframes.

As can be seen form the initial discussion, the most prominent solutions that may be relevant to specify are 1 or 2, with 4 as an addition for handling e.g. aperiodic gaps. In the below the focus is hence on solutions 1,2 and 4.
For 2, a MUSIM based solution, it is argued that the framework for this is, like DRX is already in place. However, the MUSIM-gap solution requires evaluation as they have now been defined for another use case. For instance, required gap-lengths, periodicities, usefulness and use of aperiodic gaps, and the applicability of prohibit timer and the multitude of those combinations needs further work. As a result, MUSIM baseline results in a solution very different from legacy in all but the signalling framework.  It can also be expected in including additional RAN4 work.
[bookmark: _Toc118370161]The “MUSIM gap-like”- approach need further evaluation in RAN2, e.g. gap-lengths, periodicities, use of aperiodic gaps, and the applicability of prohibit timer, apart from general usefulness.
Additionally, for a MUSIM solution, it can be expected that it has been argued that specifically for aperiodic gaps, the DRX solution is not optimal. However, it is not clear for which data streams the aperiodic gap can be used and their use in NR IDC. It can also be expected that a RAN4 study for supporting aperiodic gaps for IDC specifically is needed, which then extends the current plan for defining requirements for TDM solution. Considering this, the support for optimized solutions using MUSIM need to be of low priority and considered as such in the solution selection.
In summary, it is not evident that a MUSIM based solution   adds any benefit beyond a DRX-based one. It seems more like another time pattern mimicking what is already given present in DRX but not in current MUSIM.
[bookmark: _Toc118370162]The “MUSIM gap-like” approach would require significant RAN4 work
Comparing 1 and two, one could argue that a MUSIM based solution removes the dependency between the provision of gaps using MUSIM and the provision of a DRX configuration. However, a gap patter overlay to a DRX configuration will anyway impact the choice and “operation” of a UE DRX cycle configuration. I.e., the NW needs to handle the interaction in situations using DRX with a solution with MUSIM IDC gap(s) on top, possibly requiring an amended /adapted DRX configuration to consider the availability of actual active time at the UE for scheduling purposes.

For IDC issues resulting from BT, WLAN etc one can conclude that in general, a DRX solution already have wider applicability than any of the other solutions and can provide wide range of granularity for different usage scenarios. For BT, it is expected to further evaluate what possible shorter DRX cycle values may be needed, however the complexity in the framework of DRX is not extended.
If we consider an Autonomous denial solution on top of one of 1 and 2 above, one should first recognize the fact that this cannot be the only solution, i.e., solution using autonomous gaps would only apply for some special and rare use cases and only apply in addition to another solution (i.e., 1 or 2). Applying such gaps also needs a study to what extent cancelling UL transmissions impact Quality of Service and spectrum efficiency. Given this additional complexity and since TDM work in this WI is to be considered with less importance for NR IDC work as a whole, the addition may not be feasible. An inclusion also includes the risk of increased market fragmentation which in practise render the solution problematic.
In general, IDC TDM is a mechanism where the UE provides a preferred TDM pattern for affected frequencies, where the gNB uses a resulting the TDM pattern based on this. That is, as the final solution not academically linked to a specific solution, e.g. discussions on DRX vs MUSIM, RAN2 should reuse a baseline where the specification for applying such a solution is already available. Comparing the two mentioned here, it is clear that with only small additions on e.g. active time start offset, DRX can be readily used for NR TDM IDC. For a MUSIM based solution, it is clear that a MUSIM-gap solution requires additional discussion as they have now been defined for another use case. This to evaluate required gap-lengths, periodicities/ multiple periodic gap configurations, aperiodic gaps, and the use of an associated prohibit timer. This would also add considerable RAN4 work, as can be learnt from history.
Given the above and the analyse above, we propose:
[bookmark: _Toc118369995]A single solution based on DRX is set as baseline for TDM IDC.
3	Conclusion
In the previous sections we made the following observations: 
Observation 1	The “MUSIM gap-like”- approach need further evaluation in RAN2, e.g. gap-lengths, periodicities, use of aperiodic gaps, and the applicability of prohibit timer, apart from general usefulness.
Observation 2	The “MUSIM gap-like” approach would require significant RAN4 work

Based on the discussion in the previous sections we propose the following:
Proposal 1	A single solution based on DRX is set as baseline for TDM IDC.
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