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1. Introduction

In Rel-18 WID on IDC enhancements for NR and MR-DC, the objectives are captured as following.

	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 RAN2#119-e meeting, the following agreements is made for NR IDC TDM solutions.

	Agreements:

1 The use cases (e.g. BT voice, BT eSCO and WLAN beacon) as described in 3GPP TR 36.816 for LTE TDM solutions are considered for developing the Rel-18 IDC TDM solution in RAN2.

2 Rel-18 IDC TDM solution(s) targets at resolving the adjacent channel interference issue and the intermodulation distortion interference issue, as LTE.


In this contribution, we would like to discuss potential TDM solution enhancements of IDC.  

2. Discussion 
As stated in Rel-18 IDC WID, the TDM solution is considered complementary to the FDM solution, and LTE IDC solution should be considered as the baseline for the solutions developed in this WI. Therefore, in our understanding, the general principle on NR IDC TDM solutions is that we should simplify the whole work on TDM solutions to avoid the large spec effort, and try to re-use LTE TDM solutions as baseline to specify NR TDM solutions as the complementation of FDM solutions if time is allowed.
Observation 1 Large work load on TDM solutions should be avoided since TDM solutions are considered complementary to FDM solutions.

In the post-meeting email discussion on TDM solutions in RAN2#119-e meeting, there are four types of solution on the table which could be considered as the baseline, as listed as the following,

· LTE DRX-based solution
· Rel-17 MUSIM gap-like solution

· LTE HARQ reservation solution

· LTE autonomous denial solution
Here we provide our opinions on the above candidate solutions.

Applicability of different TDM solutions

In Table 5.3-1 of TR 36.816, the applicability of different TDM solutions for each IDC usage scenario is summarized as following. 
Table 5.3‑1: Applicability of different TDM solutions

	TDM solution
	Usage scenario

	
	LTE+BT earphone (VoIP service)
	LTE+BT earphone (Multimedia service)
	LTE+WiFi portable router
	LTE+WiFi offload
	LTE+GNSS Receiver

	HARQ process reservation based solution
	Applicable
	Applicable for BT Master, but not applicable for BT Slave
	FFS
	FFS
	Applicable

	DRX based solution
	Applicable
	Applicable
	Applicable
	Applicable
	Applicable

	Uplink scheduling restriction based solution
	Not applicable
	Not applicable
	Not applicable
	Not applicable
	Applicable

	Autonomous denial solution
	Complementary solution for receiving important signalling


According to the table above, it is clear that LTE DRX based solution is considered as the most general approach which could be applicable for each IDC usage scenario. And the autonomous denial solution is only considered as complementary solution for receiving important signalling, which means it cannot work well as the only TDM solution.
Observation 2 DRX based solution has general applicability on each IDC usage scenario.

Observation 3 Autonomous denial solution is a complementary solution which cannot work well as the only TDM solution.

DRX-based solution and MUSIM gap-like solution

For DRX-based solution, when detecting the IDC issue, UE can report the preferred DRX active time using the DRX assistance information, e.g., drx-LongCycleStartOffset, drx-SlotOffset and drx-ActiveTime, and NW can avoid to schedule UE data transmission outside the preferred DRX active time. 
For MUSIM gap-like solution, when detecting the IDC issue, the UE reports its preferred gap configuration, e.g., idc-Starting-SFN-AndSubframe, idc-GapLength and idc-GapRepetitionAndOffset, for the affected frequencies when the prohibit timer is not running. The periodic gap and aperiodic gap are both supported for this solution, and multiple gaps could be reported. 

DRX-based solution and MUSIM gap-like solution are almost similar since UE can both report IDC assistance information on the preferred TDM pattern. These two solutions both have general applicability on each IDC usage scenario. In R18 IDC, it is not necessary to support both of them.

Observation 4 Similar to DRX-based solution, MUSIM gap-like solution has general applicability on each IDC usage scenario.

Observation 5 In NR IDC, it is not necessary to support both of DRX-based solution and MUSIM gap-like solution.

Regarding DRX-based solution, one of the benefits is that the parameters of LTE DRX-based solution have the finer granularity than them used for Rel-17 MUSIM gap. Besides, DRX-based solution is most likely to re-use LTE as the baseline, therefore it would require less specification efforts. Regarding MUSIM gap-like solution, the delta parts than DRX-based solution is the support for 1) aperiodic gap, 2) multiple gaps, and 3) prohibit timer. It is not clear to us what additional benefits we have on top of DRX-based solution, and it bring extra specification efforts since if we go with MUSIM gap-like solution, we have to spend more time to discuss the above three delta parts. Considering the work load of solutions and the extreme short WI, DRX-based solution is slightly preferred from our perspective.
Observation 6 DRX-based solution requires less specification efforts. 

Observation 7 For MUSIM gap-like solution, RAN2 needs to spend efforts on the discussion of the delta parts than DRX-based solution, i.e., the support for 1) aperiodic gap, 2) multiple gaps, and 3) prohibit timer.
Proposal 1 DRX-based solution is supported as the TDM solutions for IDC.

Proposal 2 It is not necessary to introduce MUSIM gap-like solution as the TDM solutions for IDC.
Other solutions: HARQ reservation solution & Autonomous denial solution
For reusing LTE HARQ reservation solution, we share the views that this solution is complicated compared with the situation in LTE. It is not direct and has difficulty to make it applicable for NR since NR is quite different from LTE on more flexible TDD and asynchronous HARQ. This requires quite larger specification efforts on this solution. Besides, it does not have general applicability on each IDC usage scenario.
Proposal 3 Reusing LTE HARQ process reservation-based solution in not considered in R18 NR IDC.

For autonomous denial solution, we are open for this solution. As stated above, this solution is a complementary solution for receiving important signalling, and it cannot work well as the only TDM solution. Therefore, in our understanding, it should be considered as a complementary solution with low priority than the DRX-based solution.

Proposal 4 Autonomous denial solution could be considered as a complementary TDM solution for IDC with lower priority.

3. Conclusion
Based on the discussion above, we made the following observations:

Observation 1 Large work load on TDM solutions should be avoided since TDM solutions are considered complementary to FDM solutions.

Observation 2 DRX-based solution has general applicability on each IDC usage scenario.

Observation 3 Autonomous denial solution is a complementary solution which cannot work well as the only TDM solution.

Observation 4 Similar to DRX-based solution, MUSIM gap-like solution has general applicability on each IDC usage scenario.

Observation 5 In NR IDC, it is not necessary to support both of DRX-based solution and MUSIM gap-like solution.

Observation 6 DRX-based solution requires less specification efforts. 

Observation 7 For MUSIM gap-like solution, RAN2 needs to spend efforts on the discussion of the delta parts than DRX-based solution, i.e., the support for 1) aperiodic gap, 2) multiple gaps, and 3) prohibit timer.
Based on the discussion above, we give the following proposals:
Proposal 1 DRX-based solution is supported as the TDM solutions for IDC.

Proposal 2 It is not necessary to introduce MUSIM gap-like solution as the TDM solutions for IDC.
Proposal 3 Reusing LTE HARQ process reservation-based solution in not considered in R18 NR IDC.

Proposal 4 Autonomous denial solution could be considered as a complementary TDM solution for IDC with lower priority.
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