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This paper is to trigger the following email discussion of IDC TDM solutions:
[AT120][651][IDC]  Leftover issue on TDM (Xiaomi)
	Scope: To discuss leftover issue on TDM:
· FFS on whether aperiodic pattern is needed?
· Whether Autonomously denial solution is supported?
	Intended outcome: Report to Friday CB session in R2-2213091
	Deadline:  Thursday 2022-11-17 18:00

1.1	Contacts
Contact person for each participating company:

	Company
	Name
	Email Address

	Xiaomi
	Yumin Wu
	wuyumin@xiaomi.com

	Qualcomm
	Sherif ElAzzouni
	selazzou@qti.qualcomm.com

	vivo
	Xiaodong Yang
	Yangxiaodong5g@vivo.com

	OPPO
	Xinlei Yu
	yuxinlei@oppo.com

	ZTE
	Wenting Li
	Li.wenting@zte.com.cn

	Samsung 
	Weiwei Wang
	ww1016.wang@samsung.com

	Sharp
	LIU lei
	lei.liu@cn.sharp-world.com

	Vodafone
	Chandrika Worrall
	Chandrika.worrall@vodafone.com

	Lenovo
	Lianhai Wu
	Wulh5@lenovo.com

	Intel
	Yujian Zhang
	yujian.zhang@intel.com

	Huawei, HiSilicon
	Jagdeep Singh
	jagdeep.singh6@huawei.com

	Ericsson
	Henrik E
	Henrik.enbuske@ericsson.com

	LGE
	Hanseul Hong
	hanseul.hong@lge.com

	
	
	

	
	
	

	
	
	



2.	Discussion
The objective related to the IDC TDM solution is quoted as follows:
	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).
· 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.
Note: LTE IDC solution should be considered as the baseline for the solutions developed in this WI.



The RAN2 agreements related to the IDC TDM solutions are quoted as follows:
	RAN2#119 meeting agreements:
· 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.
· Rel-18 IDC TDM solution(s) targets at resolving the adjacent channel interference issue and the intermodulation distortion interference issue, as LTE.
· As the baseline, the UE reports the TDM assistance information for IDC affected frequency list , as LTE. 
· Note, this does not exclude MUSIM gap like solution.

	RAN2#120 meeting agreements:
Periodic pattern is supported; FFS on the values;
Option 3 (i.e. UL and/or DL transmission occasion(s) solution) is not supported in Rel-18.




2.1 TDM solution for periodic traffic
According to the Phase-1 discussion and the above RAN2 agreements of the email discussion for IDC TDM solutions [1], we have the following solutions to support periodic traffic:
· Option 1: DRX solution (including cycle (i.e. drx-LongCycle), start offset (i.e. drx-StartOffset and drx-SlotOffset) and active duration (i.e. drx-ActiveTime))
· Option 2: The periodic gap in the MUSIM gap like solution (including cycle (i.e. musim-GapRepetitionAndOffset), start offset (i.e. musim-GapRepetitionAndOffset) and active duration (i.e. musim-GapLength))
It seems that both Option 1 and Option 2 have the same paratemeters, and only the field values are different from these two options.
Question 1: Do you agree that the periodic pattern reported by the UE includes cycle, start offset and active duration?
	Company
	Answers 
(Yes/No)
	Comments

	Qualcomm
	Yes 
	Agree with rapporteur comments

	vivo
	Yes 
	

	OPPO
	Yes
	We agree to take the LTE DRX solution as the baseline.

	ZTE
	Yes
	

	Samsung 
	Yes 
	

	Sharp
	Yes
	

	Vodafone
	Yes
	

	Lenovo
	Yes
	

	Xiaomi
	Yes
	

	Intel
	Yes
	

	Huawei, HiSilicon
	Yes
	

	Ericsson
	Yes
	

	LGE
	Yes
	

	
	
	

	
	
	

	
	
	



Summary:
13 companies provided feedbacks. All companies agree with above proposal.

Proposal 1: The periodic pattern reported by the UE includes cycle, start offset and active duration.

Question 2: Which of the following options are used for the cycle, start offset and active duration of the periodic pattern?
· Option 1: NR DRX values
· Option 2: NR measurement gap values
· Option 3: LTE DRX values
· Option 4: Other values
(Rapporteur’s comments: Multiple selection is possible. Companies considering the need of other values are invited to provide the extra values. If multiple selection is provided, companies are invited to provide explanations on how the combination of different options would work.)
	Company
	Answers 
(Option 1/2/3/4)
	Comments

	Qualcomm
	FFS
	More time would be needed to converge on what exact values are needed. Also this is stage 3 when we’ve figured out the solution we can discuss values to target required scenarios.

	vivo
	1 and 2 
	The UE can report for both DRX and MUSIM assistance value. The network can select which TDM is configured. 

	OPPO
	Option 1
	For the vaules, we should consider the NR DRX values for NR IDC, and the further details on the values could be discussed in ASN.1 stage.

	ZTE
	FFS
	Similar view as Qualcomm, the value details can be discussed as the State 3 ASN.1coding part.

	Samsung 
	1 and 2
	The value set for each parameter can be the combination set of values based on NR DRX and NR MUSIM configuration.  

	Sharp
	Option 1
	NR DRX values can be considered and further details can be further discussed.

	Vodafone
	See comment
	The main focus should be on which approach to follow. The parameter values can be discussed later on whatever the approach agreed.

	Lenovo
	Comments
	It does not matter which option is used. It depends which option (DRX or MUSIM) is configured to UE. Therefore, we need to decide what option will be used to network configuration. 

	Xiaomi
	Option 1
	As indicated below, it is clear that the values from periodic pattern in MUSIM-gap is a subset from the DRX parameters.

Parameter                  DRX                 MUSIM-gap
Cycle                    [10, 10240]ms          [20, 5120]ms
Start offset               [1/32, 10239]ms         [1, 5119]ms  
Active duration           [1/32, 1600]ms           [3, 20]ms


	Intel
	3 and 4
	For option 3, we refer to drx-AssistanceInfo-r11 in TS 36.331. The reported assistance information is mainly related to the traffic characteristics of the coexistence use case, and is mostly RAT-independent. Therefore DRX assistance information based on LTE can be largely reused for NR. The LTE signalling values are selected based on coexistence scenarios (clause 4.2 of TR 36.816 [1]), and were agreed in email discussion “[79#33] [LTE/IDC] IDC Open issues” (R2-124404). Reusing NR DRX configuration as IDC assistance information is not suitable since extremely long DRX cycles (longer than 256 ms) is helpful for power saving but cannot satisfy the delay requirements of coexisting with other radios. 

For option 4, we propose to include cycle / periodicity of 3.75 ms for coesxistence with BT voice use case (eSCO), in addition to drx-AssistanceInfo-r11 in TS 36.331 (as in option 3).


	Huawei, HiSilicon
	
See comment
	Share the views with other company that the main focus should be on which solution to go first, and the values can be discussed later.

	Ericsson
	Option 1, Comment
	A good baseline would be to start using option 1 and then populate with additional values as we progress into details.

	LGE
	See comment
	We can focus on which approach we should select. The values should be discussed next time based on contributions

	
	
	

	
	
	

	
	
	



Summary:
13 companies provided feedbacks. 6 companies consider that we can wait for the next meeting discussion. 5 companies supports Option 1. 2 companies support both Option 1 and Option 2. 1 company supports both Option 3 and Option 4. From the rapporteur’s understanding, supporting both Option 1 and Option 2 means that RAN2 will support Option 1, as the values from periodic pattern in MUSIM-gap is a subset from the DRX parameters.

Parameter                  DRX                 MUSIM-gap
Cycle                    [10, 10240]ms          [20, 5120]ms
Start offset               [1/32, 10239]ms         [1, 5119]ms  
Active duration           [1/32, 1600]ms           [3, 20]ms

Proposal 2: RAN2 confirms the understanding that in Rel-17, the values from periodic pattern in MUSIM-gap is a subset of the DRX parameters.
Proposal 3 (6/13): The values of the DRX paramters are used for the periodic pattern.

2.2 TDM solutions for aperiodic traffic
According to the Phase-1 discussion and the above RAN2 agreements of the email discussion for IDC TDM solutions [1], we have the following solutions to support aperiodic traffic:
· Option 2: The aperiodic gap in the MUSIM gap like solution (including start offset (i.e. musim-Starting-SFN-AndSubframe) and active time (i.e. musim-GapLength))
· Option 4: Autonomous denial solution
From the rapporteur’s understanding, RAN2 should firstly confirm whether the IDC issue caused by aperiodic traffic  needs to be resolved. According to the RAN2#119 meeting discussion, it seems that the IDC interference issue caused aperiodic traffic is already included in the Rel-18 IDC.
	· 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.


Question 3: Can we re-confirm that the IDC issue caused by aperiodic traffic needs to be resovled by the Rel-18 IDC TDM solution?
	Company
	Answers 
(Yes/No)
	Comments

	Qualcomm
	Yes
	We think periodic can oly practically work with WLAN traffic (scenario 1 in our earlier agreed examples), since a WLAN beacon has a somewhat predictable behavior that can be worked into periodic gaps.

For other systems like Bluetooth or (some other WLAN events) their would be several issues that necessitate adopting aperiodic gaps:
1. Many IDC systems don’t have a well-known periodic pattern known to the UE ahead of time, e.g., a slave Bluetooth device in a master-slave configuration have no control or ability to fit into long-term periodic patterns.
2.  In BT, practically, In addition to the eSCO traffic there is usually other traffic that needs to be handled so that the real life BT traffic pattern is not as nice and tidy.
3. Aligning/Coordinating timing in long-term TDM sharing configuration between different RATs is very difficult, if not impossible. This can for example be excacerbated by a BT eSCO6 periodicity of 3.75ms which is not a whole number of slots/symbols in NR. 
We think periodic gaps only solve the smaller subset of IDC issues that are long-term in nature.

	vivo
	Depend on solution
	The aperiod gap by MUSIM can be used for the purpose without further RAN4 work. 
We still concern the RAN4 work for autonomous deny in NR. It may not be just copy from LTE. 


	OPPO
	Yes but
	As stated in the WID, TDM solution is considered complenmentary to the FDM solution, so we don’t prefer the further enhancement on aperiodic traffic, but we can consider aperiodic traffic in NR could be resolved by the existing autonomous denial solution as in LTE.

	Samsung 
	Yes 
	There is no reason to not consider it since LTE addresses this problem as well. 

	Sharp
	Yes
	Based on previous agreements.

	Vodafone
	
	We agree that TDM solution is considered complementary to the FDM solution. There may need to address aperiodic traffic. 

	Lenovo
	Yes
	

	Xiaomi
	Yes
	

	Intel
	Yes
	We think that some use cases (e.g. delayed transmission of WiFi beacon due to contention nature of WiFi) should be handled.

	Huawei, HiSilicon
	Yes but 
	We can consider this as an addon solution with lower priority after we have finalised FDM enhancements and basic TDM solution.

	Ericsson
	Comment
	What can be accommodated already with a baseline TDM solution w.r.t aperiodic gaps etc needs to be evaluated. Adding another mechanism with it’s corresponding complexty for a less viable use case should be considered with lower priority as defined for the WI.

	LGE
	Comment 
	We have similar view with Huawei. Considering that IDC TDM solution is a complementary solution of FDM solution and the support of this scenario could work as a complementary for the TDM solution (i.e., not essential), so it is proposed to handle of aperiodic traffic only if we have time after the periodic traffics.
 

	
	
	

	
	
	



Summary:
12 companies provided feedbacks. 8 companies think that we can reconfirm the previous RAN2 agreement regarding the support of the aperiodic service. 1 companies considers that this is not needed. 1 companies considers that this depends on the solution. 1 company considers that the baseline TDM solution form LTE can already supports such case, and aperiodic gap needs to be evaluated. 2 companies consider that this can be considered after defining the solution for periodic traffic.

Proposal 4 (8/12): RAN2 reconfirms the previous RAN2 agreement that the aperiodic traffics as described in 3GPP TR 36.816 are considered for developing the Rel-18 IDC TDM solution in RAN2.
Proposal 5: The solution for aperiodc traffic is complementary to the solution for periodic traffic.

In order to resolve the IDC issue cause by aperiodic traffic, the rapporteur considers that the above two solutions may need to be considered.
Question 4: Which of the following options are used for resolving the IDC issue caused by aperiodic traffic?
· Option 2: The aperiodic gap in the MUSIM gap like solution (including start offset (i.e. musim-Starting-SFN-AndSubframe) and active time (i.e. musim-GapLength))
· Option 4: Autonomous denial solution
(Rapporteur’s comments: Multiple selection is possible.)
	Company
	Answers 
(Option 2/4)
	Comments

	Qualcomm
	4,2
	Option 4: Autonomous denial is essential to avoid NR causing IDC issues to other RAT important events. This is also the only solution that does not need knowledge ahead of time of an IDC event for the UE, which we think is unavoidable, sometimes the UE would just not have info for a request ahead of time and needs to autonomously deny an uplink Tx to avoid interference with an important event. 

Option 2: This is also preferable for us for it’s simplicity. It already has aperiodic gap request mechanism when the UE has information ahead of time and need the gNB to create the gap on short notice, which ca complement periodic gaps by creating one time aperiodic gaps, and also complement autonomous denials for DL transmissions, Tx known ahead of time, transmissions not important enough to warrant autonomous denials, etc. 

	vivo
	2 
	The aperiod gap by MUSIM can be used for the purpose without further RAN4 work. 
We still concern the RAN4 work for autonomous deny in NR. It may not be just copy from LTE. 



	OPPO
	Option 4
	Regarding the concern on RAN4 work for autonomous denial solution, in the WID, RAN4 is involved in the objective on TDM solution, so we don’t need to avoid the RAN4 impact on this. 
From RAN2 perspective, LTE autonomous denial solution could be re-used for NR IDC, and let RAN4 to further check.

	ZTE
	2
	We think the MUSIM Gap is for the similar scenario, the only difference is that the R17 MUSIM Gap is for the 3GPP RAT, while in IDC topic it’s for the non-3GPP RAT.
However, as discussed in the MUSIM gap, the network A who assign the MUSIM gap is assumed to be unaware of the action of the network B, so the MUSIM gap can be used for either the 3gpp RAT action or non-3gpp RAT action.

	Samsung
	Option 4
	Option 4 is the same solution as LTE. If RAN4 work is needed, we can send LS to RAN4 since RAN4 is the secondary WG for this WI. We assume the LTE solution can be reused as much as possible, even in RAN4. 
In addition, we didn’t identify the benefit for Option 2. On the other hand, Option 2 may cause more signalling since before aperiodic traffic/signal over non-3GPP module arrives, the UE needs provide the assistant information first, and then obtains the corresponding TDM solution. 

	Sharp
	Option 4
	If aperiodic traffic is needed.

	Vodafone
	Option 4
	

	Lenovo
	Option 2
	MUSIM solution could be simple to be captured in NR speci since the description of MUSIM solution has been described in NR spec. e.g ASN.1

	Xiaomi
	at least Option 4,

	The aperiodic gap solution from MUSIM causes longer latency for configuring the aperiodic gap, as the gNB can only configure the aperiodic gap after the UE reporting of the starting position of the aperiodic gap.
If the UE wants to temporarily send some important control message via WiFi or BlueTooth, the aperiodic gap solution from MUSIM seems not proper since longer latency may cause connection setup failure.

	Intel 
	4
	Our main concern for Option 2 (aperiodic gap) is that there might not be sufficient processing time to take aperiodic gap into account. The required processing time includes the UE internal coordination between other RAT and NR, the transmission of UL RRC message (including potential SR/BSR procedure), the processing at gNB side (including RRC processing time which could be large compared with L1/L2 processing time) , the RRC reconfiguration sent by gNB to UE, and the UE processing time of the RRC message and using the aperiodic gap configuration (with coordination with the other RAT). Such round trip time between UE and gNB would exceed the short time required to handle the aperiodic traffic which is not predictable by nature.


Regarding BT eSCO case mentioned by Qualcomm, our understanding is that BT eSCO is periodic traffic. For eSCO, BT needs to have one successful Tx and Rx within 3.75 ms. This cannot be handled with MUSIM aperiodic framework due to processing time issue discussed above. In addition, using aperiodic gap for BT eSCO just causes too much signalling overhead: one NR UL and DL message are required per 3.75 ms.

	Huawei, HiSilicon
	Option 4
	We have similar concerns as Intel and Xiaomi on aperiodic gap solution using MUSIM 

	Ericsson
	Unclear
	See previous comment. 
Additionally, Autonoumous gaps comes with inevitable RAN4 work and other impacts on RAN (scheduling etc) that introduces complexity impacting the usefulness and support of TDM IDC in general. 

A request type of aperiodic gap solution may be preferred over AG, however, if a future need for gaps is generally known at the UE (with sufficient time to allow accommodation by the NW) is not clear. It may thus in some cases not be practically useful and still lead to that IDC issues are remaining. 


	LGE
	Option 4 if needed.
	For option 2, we have similar concern as Intel. When there is aperiodic traffic, the UE first need to tranmsit the preferred gap configuration for aperiodic gap, the network configured corresponding the MUSIM gap. The round trip delay and the processing time of the RRC message would not be fast enough to handle the case for aperiodic traffics.
 

	
	
	

	
	
	

	
	
	



Summary:
13 companies provided feedbacks. 4 companies support Option 2. 9 companies support Option 4. 1 company thinks that the benefits of solutions for aperidoc traffic are unclear.

Proposal 6 (9/13): Autonomous denial solution is supported in Rel-18 IDC. 
Proposal 7 (4/13): FFS whether the aperiodic gap in the MUSIM-gap solution is supported in Rel-18 IDC.

3.	Conclusion
After collecting companies’ feedbacks, the discussion on the IDC TDM solutions is summarized as follows:
Proposal 1: The periodic pattern reported by the UE includes cycle, start offset and active duration.

Parameter                  DRX                 MUSIM-gap
Cycle                    [10, 10240]ms          [20, 5120]ms
Start offset               [1/32, 10239]ms         [1, 5119]ms  
Active duration           [1/32, 1600]ms           [3, 20]ms
Proposal 2: RAN2 confirms the understanding that in Rel-17, the values from periodic pattern in MUSIM-gap is a subset of the DRX parameters.
Proposal 3 (6/13): The values of the DRX paramters are used for the periodic pattern.
Proposal 4 (8/12): RAN2 reconfirms the previous RAN2 agreement that the aperiodic traffics as described in 3GPP TR 36.816 are considered for developing the Rel-18 IDC TDM solution in RAN2.
Proposal 5: The solution for aperiodc traffic is complementary to the solution for periodic traffic.
Proposal 6 (9/13): Autonomous denial solution is supported in Rel-18 IDC. 
Proposal 7 (4/13): FFS whether the aperiodic gap in the MUSIM-gap solution is supported in Rel-18 IDC.

4.	Reference
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