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1	Introduction
This contribution reviews the TDM assistance information that was specified for LTE in order to assess what could also be used for NR in Rel-18.
2	Solutions
In general regarding TDM approaches (DRX, MUSIM, HARQ) there would need to be capability in the UE to get timing information between ISM modem and 3GPP radio(s). If that kind of capability is not present in the UE they really cannot support any TDM approach. Thus it seems possible that there is not really possibility in all the UE implementations to rely on TDM based approaches.
Observation 1: One cannot rely on TDM based solutions solely to solve IDC issues
This leads to first proposal to focus on FDM based solutions in this WI which has been also clearly stated in the WI (RP-221281):
· 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)
Thus we propose:
Proposal 1: First agree on details of FDM solution and only if time allows consider TDM based solutions as agreed in the WID.
2.1 	DRX procedure description
Step 1: The eNB indicates whether the IDC reporting for TDM assistance information is allowed.
Step 2: When detecting the IDC issue, the UE reports the DRX assistance information for the affected frequencies. The TDM assistance information uses the MCG as timing reference. The DRX assistance information includes: drx-CycleLength, drx-Offset and drx-ActiveTime in the granularity of subframe.
Step 3: NW may change DRX or restrict in some other ways scheduling to avoid scheduling outside indicated drx-ActiveTime times
2.2	MUSIM procedure description
Step 1: The gNB indicates whether the IDC reporting for gap assistance information is allowed. And a prohibit timer is provided for gap assistance information.
Step 2: When detecting the IDC issue, the UE reports its preferred gap configuration for the affected frequencies when the prohibit timer is not running. The TDM assistance information uses the MCG as timing reference.
· If the UE prefers periodic gap, the preferred gap configuration includes idc-GapPreferenceList with an entry for each periodic gap. Each periodic gap configuration includes idc-GapLength and idc-GapRepetitionAndOffset including the gap repetition period and the gap offset in the granularity of ms.
· If the UE prefers aperiodic gap, the preferred gap configuration includes idc-GapPreferenceList with an entry for each aperiodic gap. Each aperiodic gap configuration includes idc-GapLength in the granularity of ms and idc-Starting-SFN-AndSubframe including starting-SFN in the granularity of SFN and startingSubframe in the granularity of subframe.
Step 3: NW may configure gap based on the UE indicated gap patterns and also it is possible that NW just restricts scheduling in indicated gap positions
2.3	HARQ reservation procedure description
Step 1: The gNB indicates whether the IDC reporting for TDM assistance information is allowed.
Step 2: When detecting the IDC issue, the UE reports the desired subframe reservation patterns for the affected frequencies. The TDM assistance information uses the MCG as timing reference. The desired subframe reservation patterns is included in idc-SubframePatternList. A bitmap with value 0 indicates that NR is requested to abstain from using the subframe.
2.4	Autonomous Denial description
[bookmark: OLE_LINK56]Step 1: The eNB provides the autonomousDenialParameters including autonomousDenialSubframes and autonomousDenialValidity in the granularity of subframe.
Step 2: The UE is allowed to deny any transmission in a particular UL subframe if during the number of subframes indicated by autonomousDenialValidity, preceeding and including this particular subframe, it autonomously denied fewer UL subframes than indicated by autonomousDenialSubframes
3	Discussion on TDM solutions
As was discussed in the post RAN2#119 email discussion 651 most of companies agreed that it is difficult to make HARQ reservation style solution to work in NR and most companies preferred DRX/MUSIM gap style solution directions if any. Thus we would not like to spend further time for HARQ reservation style approaches in this WI:
Proposal 2: Do not consider HARQ reservation style approach as TDM candidate solution
Additionally it was seen by most companies that autonomous denial solution cannot solve all the IDC issues on its own but could be useful to ensure operation of ISM radios if NW cannot fulfil all the requirements of IDC as UE would be allowed to at least perform most critical ISM transmissions e.g. WIFI beacon (as in LTE). Thus we propose:
Proposal 3: Autonomous denial solution will be considered as only complementary solution to other IDC solutions (FDM/TDM)
Then regarding TDM assistance information that is required for both DRX and MUSIM gap based solutions one would need to ensure that UE can indicate sufficient details about required TDM solution. Difference between expressed DRX and MUSIM gap solutions on high level is that in DRX based solutions UE is only allowed to indicate periodic patterns but in MUSIM gap based solution also aperiodic gaps are supported. Regardless of solution direction chosen for TDM if any, it would seem beneficial to indicate aperiodic gap patterns to the NW. DRX based solution may not solve the issue by providing appropriate DRX pattern but NW can still avoid scheduling during those aperiodic instances as indicated by the UE. Thus we propose for UE assistance information:
Proposal 4: If UE provides UE assistance information for TDM based solution one should be also able to indicate aperiodic gap needs in addition to periodic gap needs
As we also indicated in the email discussion we have preference for MUSIM gap style solution as it would decouple DRX and IDC gaps effectively and making it easy to coordinate IDC gaps and DRX. But it is not clear yet as we have not reached actual stage-3 details how many changes to current gap signalling defined for MUSIM would need to be changed to make it to work for IDC. 
Proposal 5:  If there is time to develop TDM based IDC solution then focus on MUSIM gap style solution
4	Conclusion
Proposal 1: First agree on details of FDM solution and only if time allows consider TDM based solutions
Proposal 2: Do not consider HARQ reservation style approach as TDM candidate solution
Proposal 3: Autonomous denial solution will be considered as only complementary solution to other IDC solutions (FDM/TDM)
Proposal 4: If UE provides UE assistance information for TDM based solution one should be also able to indicate aperiodic gap needs in addition to periodic gap needs
Proposal 5:  If there is time to develop TDM based IDC solution then focus on MUSIM gap style solution






