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1	Introduction
This offline discussion aims to address the left issues and reach some agreements for topics in 8.5.3 as follows:
 [AT116-e][501][IIOT] Open issues for UCE (OPPO)
Final scope: Discuss the proposals in 8.5.3
Intended outcome: Summary of the offline discussion with e.g.:
§ List of proposals for agreement (if any)
§ List of proposals for further discussion
Final deadline (for companies' feedback): Tuesday 2021-11-02 2400 UTC
Note1: Focus on the high priority issues.
Note2: All the proposals listed in the summary will be categorized into two types:
· Type1: proposal for agreement, e.g. reach consensus by the majority.
· Type2: proposal needs further discussion.
2	High Priority Issues
2.1	Details on HARQ process selection for CG
In RAN2#115-e, it is agreed,
1. When lch-basedPrioritization and cg-RetransmissionTimer are both configured, the gNB can configure the UE per MAC entity whether it follows Rel-16 baseline or whether it prioritizes high priority data when selecting HARQ PID for a CG (i.e. option 2 is configurable).  
The above agreement has already been captured in the Stage-2/MAC running CR for IIoT/URLLC. The following is the corresponding normative text in the MAC running CR in R2-2110495,
[bookmark: _Hlk23499210][bookmark: _Hlk23787129]For configured uplink grants configured with cg-RetransmissionTimer, the UE implementation selects an HARQ Process ID among the HARQ process IDs available for the configured grant configuration. If the MAC entity is configured with intraCG-Prioritization, for HARQ Process ID selection, the UE shall prioritize the HARQ Process ID with the highest priority, where the priority of HARQ process is determined by the highest priority among priorities of the logical channels that are multiplexed (i.e. the MAC PDU to transmit is already stored in the HARQ buffer) or have data available that can be multiplexed (i.e. the MAC PDU to transmit is not stored in the HARQ buffer) in the MAC PDU, according to the mapping restrictions as described in clause 5.4.3.1.2. If the MAC entity is not configured with intraCG-Prioritization, for HARQ Process ID selection, the UE shall prioritize retransmissions before initial transmissions. The UE shall toggle the NDI in the CG-UCI for new transmissions and not toggle the NDI in the CG-UCI in retransmissions.
Also, the following remaining issues are captured by Editor’s Notes,
Editor’s Note:	HPI selection rule among HPs with equal priority is FFS.
Editor’s Note:	The priority of HARQ process for MAC PDU without data for logical channel is FFS.
Editor’s Note:	Naming of configuration “intraCG-Prioritization” needs to be confirmed.
For the remaining issues, some discussions in contributions to this meeting are summarized as follows:
· Remaining issue#1: HPI selection rule among HPs with equal priority
[bookmark: _Hlk86182472]As mentioned above, when lch-basedPrioritization, cg-RetransmissionTimer and the enhanced intra-UE overlapping resource prioritization mechanism (e.g. intraCG-Prioritization) are configured, in a HARQ process ID selection, the UE shall prioritize a HARQ process with higher priority data. However, it is still unclear how to select the HARQ process when multiple HARQ processes have the equal and the highest priority. To resolve this issue, companies provide different solutions which are further categorized as follows:
· Option 1. Depending on the UE implementation to select the prioritized HARQ process ID [7, 9, 13, 15]
· Option 1.1: UE implementation selects one HARQ process if the retransmission doesn’t exist [1]
· Option 1.2: UE implementation selects one HARQ process if the collision is between the retransmissions. [10]
· Option 2. The UE prioritizes retransmission, i.e. UE prioritizes a HARQ process for retransmission if the collision is between the retransmission and the initial transmission. [1, 3, 7, 8, 10]
· Option 3. Among pending retransmissions of the same priority, the UE prioritizes retransmissions of HARQ processes for which NACK has been received on DFI over those that have not.[13]

In the rapporteur’s understanding, in the case that the enhanced intra-UE overlapping resource prioritization mechanism (e.g. intraCG-Prioritization) is configured, when the UE performing HPI selection among HARQ processes with equal priority, the HARQ process selection may happen in different HARQ process collision cases, including the HARQ process selection between the retransmission and the initial transmission, or, among the retransmissions, or among the initial transmissions. Therefore, Rapporteur would like to ask the following questions, to clearly understand companies’ views for different HARQ process collision cases.
Question 1: If HARQ process ID selection is between the retransmission and the initial transmission, which is your preferred option regarding HPI selection among HARQ processes with equal priority?
· Option 1. Depending on the UE implementation to select the prioritized HARQ process ID.
· Option 2. The UE prioritizes retransmission, i.e. UE prioritizes a HARQ process for retransmission if the collision is between the retransmission and the initial transmission. 
· Option 3: Other (please explain)

	Company
	Preferred option(s)
	Additional comments

	Samsung
	Option 2
	We can follow the legacy behaviour, i.e. Rel-16 NR-U, when there are multiple HPIs with the same priority.

	Nokia
	Option 2
	In general we think the UE can simply fallback to Rel-16 behaviour where the UE selects the retransmission in such cases (Option 2), because the retransmission MAC PDU has been generated for a while already and it could be closer to the delivery deadline in accordance to the PDB.

	ZTE
	Option 2 (Retransmission vs New transmission)
	In the case of reTX vs Initial TX, it cannot be simply left to the UE implementation as the case of reTX vs reTX. The reason is shown as below:
In our understanding, “up to UE implementation’ means, for different UEs, that they may cope with this issue with either A or B implementation. But for one specific UE, the UE may cope with this issue with implementation A all the time or with implementation B all the time. With this logic, if one UE is prioritizing the new transmission over the re-transmission (i.e one possible implementation way), the deporioritized PDU for re-transmission might be always deprioritized in most case since the priority of the MAC PDU of one CG is quite stable, from which the delay of the deprioritized PDU for retransmission is considerable.
So we think, for the case of reTX vs New TX, the legacy behavior can be followed which is re-transmission is always prioritized over the new transmission.



	LG
	Option1
	It is slightly preferred to have some commonality in handling of same priority related issues, i.e., to leave it up to UE implementation.

	Huawei, HiSilicon
	Option 2
	When the retransmission and the initial transmission have the equal data priority, the latency aspect should be taken into account, thus the retransmission should be further “prioritized”. 

	III
	Option 2
	The legacy behaviour (i.e. Rel-16 NR-U) can support this issue.

	MediaTek
	Option 1
	We prefer to leave it to the UE implementation, as in IIoT Rel-16 case.

	Lenovo, Motorola Mobility
	Option 1
	We slight prefer it to UE implementation. We don’t see an issue with this as in Rel-16.

	OPPO
	Option 1
	We slightly prefer to have a commonality solution to handle all cases. But fine to compromise to Option 2 if the majority wants.

	TCL
	Option 2
	We prefer follow the legacy behaviour, i.e.Rel-16 NR-U. 

	vivo
	Option2
	We prefer to fallback to Rel-16 behavior in this case.

	Futurewei
	Option 2
	When data priority is the same, time to deadline can be a deciding factor. In this case, the retransmission is more urgent than the initial transmission. So, the legacy approach makes more sense.

	Ericsson
	Option 2
	Agree with above that the Rel-16 baseline is that retransmission is prioritized over initial transmission. Additionally agree with Nokia/Huawei/Futurewei’s technical explanation on why this should be followed.  

	Fujitsu
	Option 2
	The retransmission would be prioritized since otherwise the data may be considered as lost, which would be avoided in IIoT scenario. 

	CATT
	Option 1
	We prefer to have, as much as possible, the same prioritization rule as for the inter-CG prioritization.

	Apple
	Option 1
	If intraCG-Prioritization is configured the UE prioritizes data between different HARQ processes. This option is there to enable an operation with prioritization of high priority data over lower priority data for e.g., IIoT in a new mode for Rel-17 UCE, somewhat similar to Rel-16 lch-basedPrioritization. We therefore see no reason to fallback to NR-U legacy behaviour, which does not support prioritization. Rather, the UE should follow prioritization rules similar to Rel-16 lch-basedPrioritization. In our understanding, this can also take case of the latency aspect. 

	Qualcomm
	Option 1
	The prioritization rule between equal priority transmissions is to leave it to UE implementation, we prefer having the same handling for contention between transmissions and retransmissions with same LCH priority.

	Intel
	Option 2
	For equal priority we prefer to fallback to Rel-16 behavior.

	Sequans
	Option 1
	It seems acceptable to leave it to UE implementation so that no particular behaviour is enforced in that case compared to other cases.

	Xiaomi
	Option 2
	We prefer the legacy behaviour.



Summary of answers to Q1: Out of 19 companies having expressed their views on Question 1, 12 companies support Option 2. The main reason raised is to ensure the latency requirement/time to deadline. At that time, the retransmission is more urgent than the initial transmission, i.e. the time is closer to the delivery deadline of the retransmission. Thus, falling back to legacy NR-U behaviour is preferred when data priority is the same. 8 companies support Option 1, because 1) a commonality/same rule is preferred in the handling of the same priority related issues, 2) when intraCG-Prioritization is configured, this case is more like IoT in a new mode for Rel-17 UCE, somewhat similar to Rel-16 lch-basedPrioritization. Since there is no majority view, the rapporteur suggests to further discuss and down-select the solution.
Proposal 1: (Out of 20, 12 for Option 2, 8 for Option 1) If HARQ process ID selection is between the retransmission and the initial transmission, RAN2 further discusses the options for HPI selection among HARQ processes with equal priority.
· Option 1. Depending on the UE implementation to select the prioritized HARQ process ID.
· Option 2. The UE prioritizes retransmission, i.e. UE prioritizes a HARQ process for retransmission if the collision is between the retransmission and the initial transmission. 

Question 2: If HARQ process ID selection is among the retransmissions, which is your preferred option regarding HPI selection among HARQ processes with equal priority?
· Option 1: Depending on the UE implementation to select the prioritized HARQ process ID.
· Option 2: Among pending retransmissions of the same priority, the UE prioritizes retransmissions of HARQ processes for which NACK has been received on DFI over those that have not.
· Option 3: Other (please explain)

	Company
	Preferred option(s)
	Additional comments

	Samsung
	Option 1
	All CGs with expired CGRT are assumed as transmission failure. So the additional differentiation seems not needed.

	Nokia
	Option 1 + Option 3
	The UE could prioritize the retransmission that has already been de-prioritized more times in preceding configured grant resources (Option 3), as there is a risk of packet loss if the retransmission is de-prioritized for too many times. If the number of earlier de-prioritization is the same among retransmission HARQ processes, then we can rely on UE implementation.

	ZTE
	Option 1
	The HPI should not be changed for one  MAC PDU of a re-transmission, so the  HPI shall be selected when UE determining the corresponding MAC PDU for retransmission is prioritized.

	LG
	Option 1
	We see no need of further optimization.

	Huawei, HiSilicon
	Option 1
	Agree with LG

	III
	Option 1
	Agree with Samsung.

	MediaTek
	Option 1
	Apply Rel-16 IIoT principle.

	Lenovo, Motorola Mobility 
	Option 1
	Agree with LG

	OPPO
	Option 1
	Agree with LG

	TCL
	Option 1
	Further optimization is not necessary. 

	vivo
	Option1
	No further optimization is needed. Smart UE implementation can ensure the risk of packet loss is minimized.

	Futurewei
	Option 1
	Any further optimization can be up to UE implementation.

	Ericsson
	Option 1
	

	Fujitsu
	Option 1
	Agcree with LG.

	CATT
	Option 1
	Same as Q1. No reason to differentiate.

	Apple
	Option 1
	

	Qualcomm
	Option 1
	

	Intel
	Option 1
	There is no need for further optimization.

	Sequans
	Option 1
	

	Xiaomi
	Option 1
	



Summary of answers to Q2: Out of 19 companies having expressed their views on Question 2, 19 companies support Option 1. The majority suggests no need of further optimization. 1 company (Nokia) support Option 1+ Option3, i.e. they suggest to further consider the counting number of earlier de-prioritization, i.e. The UE could prioritize the retransmission that has already been de-prioritized more times in preceding configured grant resources (Option 3). If the number of earlier de-prioritization is the same among retransmission HARQ processes, it relies on UE implementation. Since there is a clear majority, the rapporteur suggests to choose Option 1.
Proposal 2: (Out of 20, 19 for Option 1, 1 for Option 1+3) If HARQ process ID selection is among the retransmissions whose HARQ processes with equal priority, RAN2 confirms depending on the UE implementation to select the prioritized HARQ process ID.
Question 3: If HARQ process ID selection is among the initial transmissions, which is your preferred option regarding HPI selection among HARQ processes with equal priority?
· Option 1: Depending on the UE implementation to select the prioritized HARQ process ID.
· Option 2: Other (please explain)

	Company
	Preferred option(s)
	Additional comments

	Samsung
	Option 1
	

	Nokia
	Option 1
	

	ZTE
	Option 1
	No rules for UE to select the HPI for prioritized MAC PDU is needed.

	LG
	Option 1
	

	Huawei, HiSilicon
	Option 1
	

	III
	Option 1
	

	MediaTek
	Option 1
	

	Lenovo, Motorola Mobility
	Option 1
	

	OPPO
	Option 1
	

	TCL
	Option 1
	

	vivo
	Option1
	

	Futurewei
	Option 1
	

	Ericsson
	Option 1
	

	Fujitsu
	Option 1
	No need of further optimization.

	CATT
	Option 1
	

	Apple
	Option 1
	

	Qualcomm
	Option 1
	

	Intel
	Option 1
	

	Sequans
	Option 1
	

	Xiaomi
	Option 1
	



Summary of answers to Q3: Out of 19 companies having expressed their views on Question 3, all companies support Option 1. Therefore, the rapporteur suggests to choose Option 1.
Proposal 3: (20/20) If HARQ process ID selection is among the initial transmissions whose HARQ processes with equal priority, RAN2 confirms depending on the UE implementation to select the prioritized HARQ process ID.

	Tdoc Num
	Involved Proposals
	Source

	[1] R2-2109600

	Proposal 5: When two or more HARQ processes have the same also highest priority, UE can further prioritize a HARQ process for retransmission if exists. Otherwise, UE implementation selects one HARQ process for the CG occasion from the HARQ processes with the highest priority.
	Huawei, HiSilicon

	[3] R2-2109777	
	Proposal 1	When lch-basedPrioritization, cg-RetransmissionTimer and intraCG-Prioritization are configured, if the riority of HARQ processes of retransmission and initial transmission are equal, HARQ Process ID of the retransmission is selected.
	Ericsson

	[7] R2-2110443
	[bookmark: _Hlk86064669]Proposal 2: When two or more HARQ processes that can be selected for a configured grant have the same data priority, RAN2 may consider the following options:
· Option 1 – The UE prioritize the HARQ PID based on implementation.
· Option 2 – The UE fallback to Rel-16 mechanism and prioritize retransmission before initial transmission.
	Nokia, Nokia Shanghai Bell

	[8] R2-2110497

	Proposal 2. For HPI selection among more than one HARQ Process with the highest priority, if there UE shall prioritize retransmission.
	Samsung

	[9] R2-2110588

	Proposal 2	Depend on the UE implementation to choose the prioritized HPI when multiple HARQ processes are available and have equal priority.
	OPPO

	[10] R2-2110623

	[bookmark: _Hlk86067542]Proposal 1: For HPI selection for one CG occasion, if priority level of one candidate HPI for re-transmission is equal one candidate HPI for new-transmission, the HPI for retransmission shall be selected for the upcoming CG occasion.
Proposal 2: For HPI selection for one CG occasion, if priority level of one candidate HPI for re-transmission is equal one candidate HPI for re-transmission, it is up to UE implementation to select the HPI for the upcoming CG occasion.
	ZTE

	[13] R2-2110916	
	Proposal 2: 	With intraCG-Prioritization configured, the selection of a HARQ process among processes associated with PDUs of the same LCH priority is left up to UE implementation.
Proposal 3: 	With intraCG-Prioritization configured, among pending retransmissions of the same priority, the UE prioritizes retransmissions of HARQ processes for which NACK has been received on DFI over those that have not.
	InterDigital

	[15] R2-2111169
	Proposal 1. If MAC entity is configured with intraCG-Prioritization and the priority of the HARQ processes are of the same, the MAC entity selects one of the HARQ processes by its implementation.
	LG 



· Remaining issue#2: The priority of HARQ process for MAC PDU without data for logical channel
In the running CR for IIoT/URLLC, if the enhanced intra-UE overlapping resource prioritization mechanism (e.g. intraCG-Prioritization) is configured, the UE shall select the HARQ Process ID for a CG based on the priority of the HARQ process. The priority of the HARQ process is determined by the highest priority among priorities of the logical channels that are multiplexed or have data available to be multiplexed. One left issue is how to determine the priority of the HARQ process for the MAC PDU without data. Per the provided contributions, all companies suggest the same solution for this issue, which is similar to the one we used in Rel-16 for grant prioritization decisions [1, 3, 7, 8, 9, 13, 15]. 
[bookmark: OLE_LINK10][6] also mentions the issue of how to handle the empty MAC PDU. It is proposed that the UE shall not perform an (autonomous) retransmission of an empty MAC PDU because the corresponding info may not be useful/valuable for the gNB anymore. In the rapporteur’s understanding, this issue somehow relates to the issue above, i.e. how to decide the priority of the HARQ process for MAC PDU without data. If the priority of the HARQ process for MAC PDU without data is decided, somehow the UE knows whether to retransmit/prioritize the empty MAC PDU. From this perspective, the issue mentioned in [6] is resolved/covered to some extent.  
It seems that many companies consider this issue needs to be resolved. Therefore, Rapporteur would like to collect companies’ views on this issue.
Question 4: Do companies agree that the priority of the HARQ process that associates with the MAC PDU in which no data for logical channels is multiplexed or can be multiplexed is lower than the priority of the HARQ process that associates with the MAC PDU in which any logical channels are multiplexed or can be multiplexed.
If not, please provide your opinion on how to consider the priority of the HARQ process for MAC PDU without data for logical channel.
	Company
	Yes/No
	Additional comments

	Samsung
	Yes
	Consistency between IntraCG-Prioritization and LCH-based Prioritization is preferred.

	Nokia
	Yes
	

	ZTE
	See comments
	To our understanding, if one HPI the associated UL grant is full of the MAC CE which has a higher priority than the data in LCP procedure, it is not reasonable to always deprioritize this UL grant.
However, we would like to follow the legacy behavior in R-16 as well as in Rel17 if majorities think the UL grant with only MAC CE have a lowest priority than any other UL grant with available data in it.


	LG
	Yes
	

	Huawei, HiSilicon
	Yes
	Agree with Rapporteur’s analysis

	III
	Yes
	

	MediaTek
	Yes
	

	Lenovo, Motorola Mobility 
	Yes
	

	OPPO
	Yes
	

	TCL
	Yes
	

	vivo
	Yes
	

	Futurewei
	Yes
	

	Ericsson
	Yes
	

	Fujitsu
	Yes
	Agree with Rapporteur’s analysis.

	CATT
	Yes
	Here again, we prefer to have, as much as possible, the same prioritization rule as for the prioritization of overlapping resources.

	Apple
	Yes
	

	Qualcomm
	Yes
	

	Intel
	Yes
	

	Sequans
	Yes
	

	Xiaomi
	Yes
	



Summary of answers to Q4: Out of 19 companies having expressed their views on Question 4, 19 companies confirm Question 4 and agree to use the similar rule to we used in Rel-16 grant prioritization decisions. One company(ZTE) considers that if one HPI the associated UL grant is full of the MAC CE which has a higher priority than the data in LCP procedure, it is not reasonable to always deprioritize this UL grant. But, they are also fine to compromise if majorities confirm the issue. Since there is a clear majority, RAN2 is suggested to confirm the majorities’ understanding.
Proposal 4: (20/20) RAN2 confirms that the priority of the HARQ process that associates with the MAC PDU in which no data for logical channels is multiplexed or can be multiplexed is lower than the priority of the HARQ process that associates with the MAC PDU in which any logical channels are multiplexed or can be multiplexed.


	Tdoc Num
	Involved Proposals
	Source

	[1] R2-2109600

	Proposal 3: When determining the priority of HARQ process, only logical channel priority is considered.
Proposal 4: The priority of a HARQ process for which no data for logical channels is multiplexed or can be multiplexed is lower than the priority of another HARQ process for which data for any logical channels is multiplexed or can be multiplexed.
	Huawei, HiSilicon

	[3] R2-2109777	
	Proposal 2	When lch-basedPrioritization, cg-RetransmissionTimer and intraCG-Prioritization are configured, the priortiy of HARQ processes with no data from any LCH is the lowest.
	Ericsson

	[6] R2-2110243	
	Proposal 3: UE shall not perform an (autonomous) retransmission of an empty MAC PDU which was solely generated for the purpose of UCI multiplexing.
Proposal 4: UE flushes the HARQ buffer after the initial transmission (attempt) of an empty MAC PDU.
	Lenovo, Motorola Mobility

	[7] R2-2110443
	Proposal 1: When MAC entity is configured to perform HARQ PID selection for a CG based on data priority, the HARQ PID corresponding to a MAC PDU without any data should always be de-prioritized.
	Nokia, Nokia Shanghai Bell

	[8] R2-2110497

	Proposal 3. The priority of HARQ process for MAC PDU without data for logical channel is lower than that of HP which any of HARQ process for which data for logical channels is multiplexed or can be multiplexed in the MAC PDU.
	Samsung

	[9] R2-2110588

	Proposal 1	The priority of the HARQ process that associates with the MAC PDU in which no data for logical channels is multiplexed or can be multiplexed is lower than the priority of the HARQ process that associates with the MAC PDU in which any logical channels are multiplexed or can be multiplexed.
	OPPO

	[13] R2-2110916	
	Proposal 1: 	With intraCG-Prioritization configured, the priority of a HARQ process associated with a PDU for which no data for logical channels is multiplexed or can be multiplexed is lower than the priority of a HARQ process for a PDU for which data for any logical channels is multiplexed.
	InterDigital

	[15] R2-2111169
	Proposal 2. If MAC entity is configured with intraCG-Prioritization, the priority of the HARQ process for a MAC PDU including no data for logical channels that are multiplexed or can be multiplexed is lower than a HARQ process for a MAC PDU including a data for logical channels that are multiplexed or can be multiplexed.
	LG 



· Remaining issue#3: The naming/usage of configuration “intraCG-Prioritization”
In the current MAC running CR, the new configuration, i.e. intraCG-Prioritization, is introduced to prioritize the high priority data when performing HARQ process selection. As specified, if intraCG-Prioritization is configured, the MAC shall select the HARQ process for a CG resource based on logical channel priority. Otherwise, the MAC will prioritize retransmission for HARQ process selection. In [8], it is suggested to confirm the name of “intraCG-Prioritization”. However, [4] suggests using CGRTPrioritizeRetransmission to implement such a new configuration. In detail, in the HARQ ID selection, when CGRTPrioritizeRetransmission is disabled, the MAC shall prioritize the initial transmission over the retransmission if the initial transmission PDU has a higher priority. Otherwise, retransmission is always prioritized. 
Although intraCG-Prioritization is already used in the MAC running CR which is reviewed by companies, there are still different views on how to implement such network indication. Therefore, the following question is posed:
Question 5: When lch-basedPrioritization and cg-RetransmissionTimer are configured, do companies agree that RAN2 confirms the naming/usage of configuration “intraCG-Prioritization”?
	Company
	Yes/No
	Additional comments

	Samsung
	Yes
	

	Nokia
	No strong view
	But somehow we can further stress this is related to “HARQ PID prioritization” in the naming. For example: 
intraCG-HarqProcessPrioritization

	ZTE
	No strong point of view
	 Consider the HARQ ID can be shared among different CGs, the ‘intraCG-Prioritization’ seems not straightforward and may lead to some confusion.  Maybe lch-basedHpiPrioritization can be taken into account.

	LG
	Yes
	

	Huawei, HiSilicon
	Yes
	

	III
	Yes
	

	MediaTek
	No strong view
	We are fine with the suggested naming.

	Lenovo, Motorola Mobility
	Yes, no strong opinion
	

	OPPO
	Yes
	We are also fine with the suggested naming from Nokia.

	TCL
	No strong view
	

	vivo
	Yes
	

	Futurewei
	Yes
	

	Ericsson
	Yes
	No strong view on the name, but would be good to confirm the usage of “intraCG-Prioritization” as it is in the running MAC CR.

	Fujitsu
	Yes
	

	CATT
	Yes
	

	Apple
	Yes
	No strong view but the naming suggested by Nokia would be fine as well, it emphasizes the usage of this mode and is easy to comprehend.

	Qualcomm
	Yes
	

	Intel
	Yes
	

	Sequans
	Yes
	

	Xiaomi
	Yes
	



Summary of answers to Q5: Out of 19 companies having expressed their views on Question 5, 16 companies confirm the naming/usage of configuration “intraCG-Prioritization”. Two of them(OPPO, Apple) are also fine with the suggested naming from Nokia, and one company (Ericsson) further indicate no strong view on the name, but it would be good to confirm the usage of “intraCG-Prioritization”. Four companies have no strong view on this issue. Two of them provided different renaming suggestions, i.e. intraCG-HarqProcessPrioritization from Nokia, and lch-basedHpiPrioritization from ZTE, and one company(MediaTek) further indicates they are fine with the suggested naming. In the rapporteur’s understanding, no company object on how to use the configuration “intraCG-Prioritization”. Regarding the naming, since there is no strong concern on the current name and the suggested name is different, the rapporteur suggests to follow the naming we already used in the MAC running CR.
Proposal 5: (Out of 20, 16 for yes, 4 for no strong view) RAN2 confirms the naming/usage of configuration “intraCG-Prioritization”.

	Tdoc Num
	Involved Proposals
	Source

	[8] R2-2110497
	Proposal 1. RAN2 to confirm name intraCG-Prioritization.

	Samsung

	[4] R2-2109926
	Proposal 1: A CGRTPrioritizeRetransmission field is added to the MAC-CellGroupConfig IE to allow the network to configure the desired prioritization behaviour at the RRC level when lch-basedPrioritization and cg-RetransmissionTimer are both configured.  
Proposal 2: If CGRTPrioritizeRetransmission is disabled, the MAC entity shall prioritize an initial transmission over a retransmission during the HARQ ID selection procedure when the initial transmission PDU has higher priority during a CG occasion for a CG configured with lch-basedPrioritization and cg-RetransmissionTimer simultaneously. Otherwise, retransmission is always prioritized during HARQ ID selection irrespective of LCH priorities of the retransmission PDU and any initial transmission PDUs buffered.
	Qualcomm 



2.2	Deprioritized MAC PDU handling when cg-RetransmissionTimer is configured and autonomousTx is not configured
In RAN2#113e, it is agreed that,
2. [bookmark: OLE_LINK27]Option 1: AutoTx and CGRT are responsible for deprioritized MAC PDU and LBT-failed MAC PDU, respectively.  If CGRT is not configured, LBT-failed MAC PDU is not retransmitted. If AutoTx is not configured, deprioritized MAC PDU is not retransmitted.
According to the current specifications, if the configured grant is not configured with autonomousTx, the CGT keeps running even when the associated MAC PDU is deprioritized. In the case that autonomousTx is not configured and cg-RetransmissionTimer is configured, if the configuredGrantTimer is running while the cg-RetransmissionTimer is not running, the UE shall trigger autonomous retransmission for the deprioritized MAC PDU on the available CG occasion. This is illustrated in the figure below. This UE behaviour contradicts the agreement highlighted in yellow. However, if we keep the highlighted agreement, spec impact is needed.
[image: ]
[bookmark: _Ref75795606]Figure 1: Current behaviour if cg-RetransmissionTimer is not stopped when the UL CG is deprioritised
The discussion started from RAN2#114-e. At that meeting, some companies proposed to change the spec to implement the above agreement, while others proposed to refine the previous agreement to allow a deprioritized MAC PDU to be retransmitted by NRU autonomous retransmission mechanism. Although the debate for this issue has been last for two RAN2 meetings, there is no consensus achieved. Per the contributions to this meeting, companies still have diverse understandings which are categorized as follows:
· Option 1. If AutonomousTx is not configured and CGRT is configured, modify the earlier agreement to allow autonomous retransmission of a deprioritised MAC PDU via the Rel-16 NRU mechanism.[1, 5, 9, 12]
· Option 2. If AutonomousTx is not configured and CGRT is configured, keep the earlier agreement that a deprioritised MAC PDU is not retransmitted autonomously [2, 8, 14]
· Option 3. When both cg-RetransmissionTimer and lch-basedPrioritization are configured, autonomousTx is always configured. [11, 14]
In the rapporteur’s view, it would be good to have a common understanding of the expected UE behaviour. Therefore, the following question is posed:
Question 6: When cg-RetransmissionTimer is configured but autonomousTx is not configured, which is your preferred option regarding the deprioritized MAC PDU handling?
· Option 1: If cg-RetransmissionTimer is configured and AutonomousTx is not configured, a deprioritized MAC PDU is not transmitted in a subsequent CG occasion using the Rel-16 URLLC autonomous transmission mechanism. However, autonomous retransmission based on Rel-16 NR-U behaviour can still take place. RAN2 confirms no specification change is required.
· Option 2: If cg-RetransmissionTimer is configured and AutonomousTx is not configured, keep the earlier agreement and a deprioritized MAC PDU is not autonomous (re)transmitted. RAN2 needs to consider how to reflect the changes to the specification. 
· Option 3: When both cg-RetransmissionTimer and lch-basedPrioritization are configured, autonomousTx is always configured. RAN2 needs to consider how to reflect the changes to the specification.

	Company
	Preferred option(s)
	Additional comments

	Samsung
	Option 2
	We understand NR-U Autonomous Retransmission is performed for CG transmission whose transmission failed due to LBT-failure/collision. But in Option 1, when a CG is de-prioritized and no transmission occurs, CGRT is stopped and NR-U Autonomous Retransmission is performed. This contradicts to RAN2#113-e agreement: 
· 2. Option 1: AutoTx and CGRT are responsible for deprioritized MAC PDU and LBT-failed MAC PDU, respectively. If CGRT is not configured, LBT-failed MAC PDU is not retransmitted. If AutoTx is not configured, deprioritized MAC PDU is not retransmitted.
In Option 1, AutonomousTx is useless, since the de-prioritized CG can be retransmitted by Autonomous Retransmission. Thus, we think some refinement of the agreement is required.
[Samsung2] We think Q6 is related to Q7 on whether further refinement of agreement is needed. If Q6 is independent from Q7, we are also ok with Option1.

	Nokia
	Option 1
	Compared to Option 2, we think Option 1 is more aligned with what we have discussed earlier in RAN2 that led to the agreement we have made.
Option 3 sounds like an unnecessary restriction for gNB flexibility.

	ZTE
	Option 1
	It is good for UE to re-transmit the deprioritized MAC PDU even the autonomousTX is not configured without any change of specification. For realizing this, We are OK to reverse the previous agreement.

	LG
	Option 1
	We don’t think the previous agreement intended to prevent any kind of retransmission but rather to avoid additional effort to enable autonomous transmission if AutoTx is not configured. 

	Huawei, HiSilicon
	Option 1
	When RAN2 made the previous agreement in RAN2#113-e, it is understood that RAN2 didn’t analyse case by case thoroughly like now. It is preferred to refine the previous agreement but not to change the spec.

	III
	Option 1
	We see no problem with using the autonomous retransmission retransmit the de-prioritized CG.

	MediaTek
	Option 1
	We are fine to revise the previous agreement.

	Lenovo, Motorola Mobility
	Option 1
	

	OPPO
	Option 1
	If the current spec already allows the UE to perform NRU autonomous retransmission, there is no need to change our spec unless some essential issue is identified.

	TCL
	Option 1
	We are fine to use the autonomous retransmission retransmit the de-prioritized CG.

	vivo
	Option1
	In our understanding, the option1 is the original intention of the agreement made in RAN2#113. 

	Futurewei
	Option 1
	

	Ericsson
	Option 1
	

	Fujitsu
	Option 2 > Option 1
	Keeping the previous agreement would be the baseline. If the agreement causes critical issue, we can accept to go for Option 1.

	CATT
	Option 2
	We can only repeat our arguments that Option 1 makes it impossible for the NW to disable the autonomous (re)transmission of a deprioritized PDU, and this, irrespective of CGRT timer behaviour discussed in Q7. It should be further noted that when deploying IIOT over UCE, deprioritization may occur much more often than LBT failure. However, the NR-U autonomous retransmission mechanism will be triggered every time a CG is deprioritized, although
1) that is not the purpose of such feature and
2) the CG configuration could be intended to be dedicated for new transmissions only, especially for deterministic periodic traffic with tight e2e latency requirements:


So Option 1 makes it impossible to serve such above traffic with a CG configuration matching the expected arrival times of the traffic bursts, which is quite inflexible.
As for the argument that Option 1 requires no specification change, the specification impact of Option 2 is minimal and can be captured as simply as follows:
1>	if the MAC entity is not configured with lch-basedPrioritization, and the PUSCH duration of the configured uplink grant does not overlap with the PUSCH duration of an uplink grant received on the PDCCH or in a Random Access Response or the PUSCH duration of a MSGA payload for this Serving Cell:
2>	set the HARQ Process ID to the HARQ Process ID associated with this PUSCH duration;
2>	if, for the corresponding HARQ process, the configuredGrantTimer is not running and cg-RetransmissionTimer is not configured (i.e. new transmission):
3>	consider the NDI bit for the corresponding HARQ process to have been toggled;
3>	deliver the configured uplink grant and the associated HARQ information to the HARQ entity.
2>	else if the cg-RetransmissionTimer for the corresponding HARQ process is configured and not running, then for the corresponding HARQ process:
3>	if the configuredGrantTimer is not running, and the HARQ process is not pending (i.e. new transmission):
4>	consider the NDI bit to have been toggled;
4>	deliver the configured uplink grant and the associated HARQ information to the HARQ entity.
3>	else if the previous uplink grant delivered to the HARQ entity for the same HARQ process was a configured uplink grant which was not deprioritized (i.e. retransmission on configured grant):
4>	deliver the configured uplink grant and the associated HARQ information to the HARQ entity. 

	Apple
	Option 1
	The cg-RetransmissionTimer will be applicable in UCE, we see no reason to deviate from the legacy NR-U behaviour in this case.

	Qualcomm
	Option 1
	The current agreements would allow an NR-U retransmission. We do not see an issue with that that needs changing so prefer to keep minimum spec. impact.

	Intel
	Option 1
	We think Option 1 can be handled by current specification without any change.

	Sequans
	Option 2
	It seems we are just rediscussing previous agreement. Still, it doesn't seem there is any strong issue with this agreement, and on the contrary, there are good reasons to have it as explained by CATT. So, we prefer Option 2 unless there is a strong issue with it.

	Xiaomi
	Option 3
	Proponent.



Summary of answers to Q6: Out of 19 companies having expressed their views on Question 6, 15 companies choose Option 1. The main reason is 1) Option 1 is more aligned with what we have discussed earlier in RAN2 that led to the agreement we have made. 2) No need of spec. change and the minimum spec. impact kept. Four companies prefer Option 2, and they think Option 1 makes it impossible for the NW to disable the autonomous (re)transmission of a deprioritized PDU. Two of the four proponents(Samsung, Fujitsu) also indicate they can accept to go for Option 1 if Q6 is independent from Q7 or the agreement causes the critical issue. It is just the rapporteur’s understanding, Q6 is independent of Q7. One companies prefer Option 3.
Proposal 6: (Out of 20, 15 for Option 1, 4 for Option 2, 1 for Option 3) RAN2 further discusses the options for the deprioritized MAC PDU handling in case that cg-RetransmissionTimer is configured but autonomousTx is not configured.
· Option 1: If cg-RetransmissionTimer is configured and AutonomousTx is not configured, a deprioritized MAC PDU is not transmitted in a subsequent CG occasion using the Rel-16 URLLC autonomous transmission mechanism. However, autonomous retransmission based on Rel-16 NR-U behaviour can still take place. RAN2 confirms no specification change is required.
· Option 2: If cg-RetransmissionTimer is configured and AutonomousTx is not configured, keep the earlier agreement and a deprioritized MAC PDU is not autonomous (re)transmitted. RAN2 needs to consider how to reflect the changes to the specification. 


	Tdoc Num
	Involved Proposals
	Source

	[1] R2-2109600

	Proposal 6: RAN2 confirm that if cg-RetransmissionTimer is configured and AutonomousTx is not configured, a deprioritized MAC PDU is not transmitted in a subsequent CG occasion using the Rel-16 URLLC autonomous transmission mechanism. However, autonomous retransmission based on Rel-16 NR-U behaviour can still take place.
	Huawei, HiSilicon

	[2] R2-2109653

	Proposal: RAN2 keeps its agreement unchanged and considers the above TP for implementing it.
	CATT

	[5] R2-2109991 	

	Proposal 1 : RAN2 to confirm if cg-RetransmissionTimer is configured and autonomousTx is not configured, a deprioritized MAC PDU is not transmitted in a subsequent CG occasion using the Rel-16 URLLC autonomous transmission mechanism. However, autonomous retransmission based on Rel-16 NR-U behaviour can still take place.
	vivo

	[8] R2-2110497

	Proposal 5. cg-RetransmissionTimer is stopped when CG configured with AutonomousTx is de-prioritized. cg-RetransmissionTimer is not stopped when CG not configured with AutonomousTx is de-prioritized.
	Samsung

	[9] R2-2110588

	Proposal 3	When cg-RetransmissionTimer is configured but autonomousTx is not configured, the deprioritized MAC PDU is not transmitted on the subsequent CG based on AutoTX mechanism but can be transmitted on the subsequent CG based on NRU autonomous retransmission mechanism.
	OPPO

	[11] R2-2110672    	

	Proposal 1: When both cg-RetransmissionTimer and lch-basedPrioritization are configured, autonomousTx is always configured.
	Xiaomi 

	[12] R2-2110754
	Proposal 1: If cg-RetransmissionTimer is configured and autonomousTx is not configured, a deprioritised MAC PDU is not transmitted in a subsequent CG occasion using the Rel-16 URLLC autonomous transmission mechanism. However, autonomous retransmission based on Rel-16 NR-U behaviour can still take place.
	MediaTek

	[14] R2-2111104 	

	Proposal#1: RAN2 should first discuss when both cg-retransmission timer and lch-basedPrioritization are configured, how important is the procedure “retransmit the deprioritized MAC PDU”.
Proposal#2: If procedure “retransmit the deprioritized MAC PDU” is necessary, when both cg-retransmission timer and lch-basedPrioritization are configured, autonomousTx is always configured.
Proposal#3: If procedure “retransmit the deprioritized MAC PDU” is unnecessary, autonomousTx can configure or not configure, if autonomousTx is not configured, confirm the earlier agreement that a deprioritized MAC PDU is not retransmitted autonomously.
	III



In RAN2#113-e, it is agreed that CGRT is stopped when the associated uplink grant is deprioritized due to LCH-based prioritization. 
3.	the MAC entity stops cg-RetransmissionTimer when the CG resource associated with the timer is deprioritized due to LCH-based prioritization.
[bookmark: OLE_LINK2][bookmark: OLE_LINK1]Per the previous discussions, companies raised their concerns on this agreement and suggested refining such agreement, to avoid stopping cg-RetransmissionTimer when CG not configured with AutonomousTx is de-prioritized. 
In [8, 9], companies suggest refining such agreement because it contradicts the above agreement highlighted in yellow and it may allow the network sufficient time to respond to the UE with a dynamic grant. However, [5] provides a different understanding since the extra delay is introduced for the retransmission if not stopping cg-RetransmissionTimer.
In the rapporteur’s view, it would be good to have a common understanding of the expected UE behaviour. Therefore, the following question is posed:
Question 7: When cg-RetransmissionTimer is configured but autonomousTx is not configured, which is your preferred option regarding the cg-RetransmissionTimer termination for the deprioritized CG?
· [bookmark: OLE_LINK22][bookmark: OLE_LINK23]Option 1: cg-RetransmissionTimer should be stopped for the deprioritized CG.
· Option 2: cg-RetransmissionTimer should not be stopped for the deprioritized CG.

	Company
	Preferred option(s)
	Additional comments

	Samsung
	Option 2
	Refer to Q6

	Nokia
	Option 2
	We recall the agreement cited above was made in the context where AutoTX is configured. If we can confirm the outcome of Question 6 as:
If cg-RetransmissionTimer is configured and AutonomousTx is not configured, a deprioritized MAC PDU is not transmitted in a subsequent CG occasion using the Rel-16 URLLC autonomous transmission mechanism. However, autonomous retransmission based on Rel-16 NR-U behaviour can still take place. RAN2 confirms no specification change is required.
Then certainly the CGRT should continue to run even if the PUSCH is interrupted by de-prioritization, because autonomous retransmission Rel-16 NR-U behaviour is not be affected by deprioritization.

	ZTE
	Option 2
	For simplicity, and minimize the specification effort, option 2 is our preference.


	LG
	Option 2
	There seems to be no reason to stop the cg-RetransmissionTimer for the deprioritized CG. 

	Huawei, HiSilicon
	No strong view
	Can follow majority.

	III
	Option 2
	

	MediaTek
	Option 1
	Not stopping the CGRT will only delay the autonomous retransmission, we don’t see a strong reason to do that.

	Lenovo, Motorola Mobility
	Option 2
	

	OPPO
	Option 2
	Share a similar view as the above companies supporting Option 2. And in our understanding, Q6 is independent from Q7.

	TCL
	Option 2
	Option 2 is simple and less specification impact is introduced. 

	vivo
	Option1
	If the CGRT is not stopped, the UE has to wait the expiration of CGRT to perform autonomous retransmission according to NRU mechanism. While the CGRT is running, no dynamic retransmission can be scheduled since the NW cannot decode the HPID in UCI of the deprioritized PUSCH. Hence, not stop the CGRT introduce extra delay without any gain.
With stop CGRT, a common solution can be achieved. The associated CGRT is stopped when a CG is deprioritized no matter the AutonomousTx is configured or not.
Hence, we see no technical advantage for not stop the CGRT for the deprioritized CG when AutonomousTx is not configured.

	Futurewei
	Option 2
	

	Ericsson
	Option 2
	

	Fujitsu
	Option 2
	The principle should be that a timer continues to run by expiry.

	CATT
	Option 1
	We see no need to change the specification if we keep the initial RAN2 agreement discussed in Q5. This specification change would be a hook to facilitate Option 1 of Q5 to work, but the simplest and most correct approach is to go with Option 2 for Q5 in first place.

	Apple
	Option 2
	It is our understanding that the agreement from R2#113e above was made for a scenario where think CGRT and autonomousTx can be configured together, which does not apply to this case. 

	Qualcomm
	Option 1
	It looks like that the companies will agree to perform an NR-U retransmission for deprioritized PDUs based on inputs in Q5. In that case, since a retransmission is going to take place anyway, not stopping CGRT would only needlessly delay that retransmission. Better stop CGRT (which would be running for no purpose) and attempt NR-U re-tx right away.

	Intel
	Option 2
	Agree that NR-U behavior (cg-RetransmissionTimer) is not affected by CG de-prioritization.

	Sequans
	No strong view
	We prefer to not perform NR-U autonomous retransmission as agreed earlier.



Summary of answers to Q7: Out of 19 companies having expressed their views on Question 7, 13 companies choose Option 2. The main reason is 1) autonomous retransmission Rel-16 NR-U behaviour is not be affected by deprioritization. 2) Option 2 is simple and less specification impact is introduced. 3) The agreement from R2#113e was made for a scenario where think CGRT and autonomousTx can be configured. 4 companies choose Option 1, and the main concern is that not stopping CGRT would only needlessly delay that retransmission. Two companies have no strong view on this issue.
Proposal 7: (Out of 19, 13 for not stop, 4 for stop,  2 for no strong view) RAN2 further discusses whether cg-RetransmissionTimer should be stopped for the deprioritized CG when cg-RetransmissionTimer is configured but autonomousTx is not configured.

	Tdoc Num
	Involved Proposals
	Source

	[5] R2-2109991 	

	Proposal 1 : RAN2 to confirm if cg-RetransmissionTimer is configured and autonomousTx is not configured, a deprioritized MAC PDU is not transmitted in a subsequent CG occasion using the Rel-16 URLLC autonomous transmission mechanism. However, autonomous retransmission based on Rel-16 NR-U behaviour can still take place.
	vivo

	[8] R2-2110497

	Proposal 5. cg-RetransmissionTimer is stopped when CG configured with AutonomousTx is de-prioritized. cg-RetransmissionTimer is not stopped when CG not configured with AutonomousTx is de-prioritized.
	[bookmark: OLE_LINK26]Samsung

	[9] R2-2110588

	Proposal 4	The MAC entity does not stop cg-RetransmissionTimer for the deprioritized CG when cg-RetransmissionTimer is configured but autonomousTx is not configured.
	OPPO



2.3	Handling of the deprioritized autonomous retransmission 
In the case that lch-basedPrioritization and cg-RetransmissionTimer are configured, the UL grant for autonomous retransmission may be deprioritized by e.g. other data/transmission with a higher priority. [1, 6, 11] list the different cases that may introduce the deprioritized autonomous retransmission and suggest to handle the deprioritized UL grant for autonomous retransmission. In detail, 
[1] focuses on the following scenario, i.e. the UL grant for a new transmission or retransmission is deprioritized while AutonomousTx and cg-RetransmissionTimer are configured. In this case, the transmission of the obtained MAC PDU has not been completely performed. For this case, [1] proposes to use autonomous retransmission if the UL grant for retransmission is deprioritized and if the transmission of the obtained MAC PDU has not been completely performed. In addition, [1] suggests not to stop CGT if the configuredGrantTimer is running when a CG for retransmission is deprioritized, to avoid unnecessary loss of packet (which is already stored in HARQ buffer).
[image: ]
Figure 2
[6] focuses on the following two scenarios, including the grant collision and the HARQ process collision. [6] proposes that the UE shall postpone the autonomous retransmission to a subsequent uplink configured grant satisfying the criteria for autonomous retransmission in the cases that the autonomous retransmission is deprioritized by some higher priority data. Also, the UE considers only a configured grant as available for autonomous retransmission if there is no overlapping uplink data/transmission, which has a higher priority.
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Figure 3
[11] focuses on the following scenario, i.e. the UL grant for retransmission is deprioritized when the corresponding cg-RetransmissionTimer expires in the case that AutonomousTx and cg-RetransmissionTimer are configured. In this case, the obtained MAC PDU for retransmission has been completely transmitted before. For such deprioritised MAC PDU, [11] proposes that the UE retransmits the de-prioritized MAC PDU immediately in the next CG (i.e. alike the UE behaviors for the AutonomousTx configuration). In addition, [11] also proposes, when cg-RetransmissionTimer is configured, the MAC PDU deprioritized is retransmitted via the CG of the same HARQ process and the same TBS across all CG configurations.
[bookmark: _Hlk86339086]Per the clarification from the proponent companies, the commonality in [1, 6, 11] is to clarify the UE behaviour for cases when autonomous retransmission is deprioritized. [1, 6, 11] suggest that autonomous retransmission is triggered if the UL grant for retransmission is deprioritized.
In the rapporteur’s view, it would be good to have a common understanding of the expected UE behaviour. Therefore, the following question is posed:
Question 8: When lch-basedPrioritization and cg-RetransmissionTimer are configured, do companies agree to the following:
· Autonomous retransmission is triggered in a subsequent and available CG if the UL grant for autonomous retransmission is deprioritized.
If not, please provide your opinion on what is the expected UE behaviour.
	Company
	Yes/No
	Additional comments

	Samsung
	Yes/No
(case by case)
	If we focus on only LBT failure, it may be correct.


But there is a case that Autonomous Retransmission is not triggered.
- t0: CG is transmitted (probably the transmission failed..), both CGRT and CGTT are started.
- t2: CGRT expires. Autonomous Retransmission is triggered but CG is de-prioritized  CGT is stopped (if AutonomousTx is configured).
- t3: AutonomousTx is performed.

	Nokia
	Yes but
	We think whether the CGRT should be stopped upon deprioritization of a “retransmission” should be further clarified.

	ZTE
	See comments
	For this question we shall discuss case by case, for the case of the autonomous re-transmission, it may be caused by the following cases:
1) LBT failure
2) No ACK  is received when CGRT is expiring or NACK is received.
For the LBT failure case, if the autonomous retransmission is deprioritized, according to the current spec, the HARQ process ID is still pending and the CGRT is not running, the autonomous retransmission is triggered again as shown in yellow which means the autonomous re-transmission (i.e NRU solution) is triggered.
2>	else if the cg-RetransmissionTimer for the corresponding HARQ process is configured and not running, then for the corresponding HARQ process:
3>	if the configuredGrantTimer is not running, and the HARQ process is not pending (i.e. new transmission):
4>	consider the NDI bit to have been toggled;
4>	deliver the configured uplink grant and the associated HARQ information to the HARQ entity.
3>	else if the previous uplink grant delivered to the HARQ entity for the same HARQ process was a configured uplink grant (i.e. retransmission on configured grant):
4>	deliver the configured uplink grant and the associated HARQ information to the HARQ entity.
However, for  NO-ACK case, if the MAC PDU for autonomous re-transmission is deprioritized, according to the current spec, CGT is stopped, so in this scenario, neither CGRT not CGT is running and HARQ is not pending, it will trigger a new transmission as shown in green. Which means the autonomous transmission (i.e NRIIOT solution) is triggered which is defined in HARQ operation (subclause 5.4.2.1 in TS 38.321）.
According to above analysis, we would like to propose:
 When lch-basedPrioritization and cg-RetransmissionTimer are configured, do companies agree to the following:
· Autonomous retransmission is triggered in a subsequent and available CG if the UL grant for autonomous retransmission for LBT failure  is deprioritized.
· Autonomous transmission is triggered in an available CG if the UL grant for autonomous retransmission for HARQ failure  is deprioritized.



	LG
	Yes
	In RAN2#114 e-mail discussion (R2-2106556), RAN2 had a similar discussion in Q11. It was asked whether the HARQ should be considered as not pending if HARQ is pending and CG is de-prioritized. The purpose of considering the HARQ status as not pending in this case was to trigger an autonomous transmission rather than autonomous retransmission. However, most of the companies (16 out of 18) answered Disagree, i.e., the HARQ status is kept as pending, and the agreement was 7.	The HARQ process is kept as pending even if a CG is de-prioritized while the HARQ state of the associated HARQ process is pending (i.e. MAC PDU hasn’t been transmitted). No specification change is required. 
Our understanding is that it has already been confirmed that autonomous retransmission is triggered in a subsequent and available CG if the UL grant for autonomous retransmission is de-prioritized. 
Comment to Samsung: If CG is transmitted without LBT failure but failed over the air, the HARQ state is changed to not pending. Thus, the next CG is considered for a new transmission and autonomous retransmission is not triggered. The reason for triggering autonomous retransmission is that the HARQ states is pending, i.e., MAC PDU has never been transmitted due to LBT failure. 
Comment to Samsung: We agree with your observation. But the case that we pointed out is “CG transmission failed over the air.” Then, HARQ state is still “not pending” Autonomous Retransmission is not triggered after CGT expiry. In this case, “Autonomous retransmission is triggered in a subsequent and available CG if the UL grant for autonomous retransmission is deprioritized.” is not true.
For other case, i.e. LBT failure, we agree: “Autonomous retransmission is triggered in a subsequent and available CG if the UL grant for autonomous retransmission is deprioritized.” That’s why we answered it is case-by-case.

	Huawei, HiSilicon
	Yes
	As we analysed in [1], the following agreement made in RAN2#114-e seems not clear:
1. RAN2 confirm that autonomous transmission is triggered if the transmission of the obtained MAC PDU has not been completely performed and if UL grant is deprioritized while AutonomousTx and cg-RetransmissionTimer are configured. No specification change is required.
Specification change is still needed if we would make sure autonomous transmission to happen in the above case. We prefer to clarify the UE behaviour in case lch-basedPrioritization and cg-RetransmissionTimer are configured, but with no specification change.

	Samsung2
	
	We understand in Q8 companies would like to confirm the correct UE behaviour. But the observation 8 is not always true, as mentioned by ZTE. Thus we would like to revise the questions as follows (the intention is the same as ZTE comment):
Question 8: When lch-basedPrioritization and cg-RetransmissionTimer are configured, do companies agree to the following:
-	Autonomous retransmission is triggered in a subsequent and available CG if the UL grant for autonomous retransmission is deprioritized and HP state is pending.
Autonomous retransmission is not triggered in a subsequent and available CG if the UL grant for autonomous retransmission is deprioritized and HP state is not pending.
[Respond to Samsung] Thanks for the suggestion. Considering the online session is approaching and many companies have responded to this question, as the rapporteur, I am not sure we have enough time for another iteration for the reformed question. My suggestion is to focus on the current wording.

	III
	Yes
	

	MediaTek
	Yes
	Stopping the CGRT as per the existing agreements will achieve this.

	Lenovo, Motorola Mobility 
	Yes
	

	OPPO
	Yes
	In our understanding, the available CG should be the one satisfying the below criteria for autonomous retransmission. In detail, 
1: The UL grant for autonomous retransmission is deprioritized and the corresponding HP state is pending. For this case, in a subsequent CG, autonomous retransmission can be triggered. 
2: The UL grant for autonomous retransmission is deprioritized and the corresponding HP state is not pending. For this case, in a subsequent CG where the CGRT for the corresponding HP is not running and the CGT for the corresponding HP is running, autonomous retransmission can be triggered. The case may happen especially when autoTX is not configured. 

	TCL
	Yes
	

	vivo
	Yes
	

	Futurewei
	Yes
	

	Ericsson
	Yes
	We still think there are a risk of misunderstanding, as the wording “available” is indeed up-to interpretation.  We are okay if majority agrees and confirms that there is no spec change needed. 

	Fujitsu
	Yes
	As companies are pointing above, it has already been confirmed that autonomous retransmission is triggered in a subsequent and available CG if the UL grant for autonomous retransmission is de-prioritized. We are not sure what is the missing discussion here.

	CATT
	To be clarified
	In all above cases, if the CG2 was deprioritized before its transmission started, the UE cannot select this CG for a retransmission since it is deprioritized. So there is no issue. So we only focus on the case where CG2 is deprioritized after its PUSCH transmission started.
1) The autonomous retransmission on CG2 was due to LBT failure.
Regarding HARQ process pending/not-pending state, current specification reads (5.4.2.1):
2>	else (i.e. retransmission):
[…] conditions for ignoring the uplink grant
4>	ignore the uplink grant.
3>	else:
[…]
4>	if the uplink grant is a configured uplink grant:
5>	if the identified HARQ process is pending:
6>	start or restart the configuredGrantTimer, if configured, for the corresponding HARQ process when the transmission is performed if LBT failure indication is not received from lower layers;
5>	start or restart the cg-RetransmissionTimer, if configured, for the corresponding HARQ process when the transmission is performed if LBT failure indication is not received from lower layers.
4>	if the identified HARQ process is pending and the transmission is performed and LBT failure indication is not received from lower layers:
5>	consider the identified HARQ process as not pending.
Here, the key point is on how to interpret “and the transmission is performed”. In NR-U, the transmission is performed can be interpreted in the sense “the transmission has started”. Indeed this interpretation is consistent with the above text and associated additional clarification:
When configuredGrantTimer or cg-RetransmissionTimer is started or restarted by a PUSCH transmission, it shall be started at the beginning of the first symbol of the PUSCH transmission.
With such interpretation, the above yellow text should be interpreted as: when the PUSCH transmission of the autonomous retransmission starts, MAC considers the transmission is performed (in the NR-U sense, i.e. it has started) and the HARQ process is switched to “not pending”.
Then both CGT and CGRT are stopped upon CG2 deprioritization, and the pending PDU is addressed by autonomous transmission because the following condition is met:
3>  if none of PUSCH transmission(s) of the obtained MAC PDU has been completely performed:
So, no problem, no spec change is required. This case (and spec interpretation) is illustrated below:


If this is the wrong interpretation of the specification, i.e. “and the transmission is performed” should be interpreted as “completely performed” then we think it should be clarified in the specification, as was done e.g. for the condition, in the same subclause for triggering an autonomous Tx:
3>	else if this uplink grant is a configured grant configured with autonomousTx; and
[…]
3>	if none of PUSCH transmission(s) of the obtained MAC PDU has been completely performed:
4>	consider the MAC PDU has been obtained.
To enforce this interpretation we would then suggest improving the spec as follows:
4>	if the identified HARQ process is pending and the transmission is completely performed and LBT failure indication is not received from lower layers:
5>	consider the identified HARQ process as not pending.
2) The autonomous retransmission was due to a failed transmission of the initial transmission.


In this case the condition “if none of PUSCH transmission(s) of the obtained MAC PDU has been completely performed” is not met and the UE will trigger a new transmission instead of an autonomous transmission. So there are two possible solutions:
- the configuredGrantTimer is not stopped in that case (HW proposal) which will allow scheduling an autonomous retransmission on the next CGO.
- the HARQ process is switched to pending, which will result in the same outcome: trigger an autonomous retransmission on the next CGO.
The latter option might be preferred because the CGT may expire at the next CGO, thus disallowing an autonomous retransmission on it. In any case, spec change is required for addressing this case.

	Apple
	FFS
	This question was already discussed in email discussion [Post113bis-e][505] (R2-2106556 (Q10, in a slightly different context) and we ended up with the agreement in R2#114e. We may need to evaluate spec changes (if any) on a case-by-case basis.

	Qualcomm
	Yes
	

	Intel
	Yes
	Agree with LG.

	Sequans
	Yes
	

	Xiaomi
	Yes
	



Summary of answers to Q8: Out of 19 companies having expressed their views on Question 8, 16 companies confirm this issue. Four companies share different views or suggest to discuss it case by case. Two of the four (Samsung, ZTE) think if we focus on only LBT failure cases (i.e. HP is pending), they agree autonomous retransmission is triggered. But if we focus on the case of no ACK received or NACK received (i.e. HP is not pending), the answer is no. One of the four (CATT) indicates, even if we focus on the LBT failure case, more clarification on the UE behaviour is needed since it depends on whether HP status turns to “not pending”. One of the four (Apple) indicates this question was already discussed in a previous email discussion and we may need to evaluate spec changes (if any) on a case-by-case basis. 
[bookmark: OLE_LINK4][bookmark: OLE_LINK5]Remark from the Rapporteur: Regarding the HP status change from pending to not pending when the UL grant for autonomous retransmission is deprioritized, as indicated by LG and confirmed by Intel, RAN2 had a similar discussion in Q11 of R2-2106556 (RAN2#114 e-mail discussion). RAN2 was asked whether the HARQ should be considered as not pending if HARQ is pending and CG is de-prioritized. Most of the companies (16 out of 18) consider the HARQ status is kept as pending, and finally, RAN2 confirms this understanding.
1. The HARQ process is kept as pending even if a CG is de-prioritized while the HARQ state of the associated HARQ process is pending (i.e. MAC PDU hasn’t been transmitted). No specification change is required

To speed the progress and consider the intention of the proponent companies who provided the Tdocs, the rapporteur suggests to focus on the LBT failure case and have the following proposal for Q8,
Proposal 8: (Out of 20, 18 for autonomous retransmission, 2 for clarification/FFS) RAN2 confirms that autonomous retransmission is triggered in a subsequent and available CG if the UL grant for autonomous retransmission is deprioritized and the corresponding HARQ process status is pending.

In the rapporteur’s understanding, the available CG in Question 8 should be the one satisfying the below criteria for the autonomous retransmission. 
1.	CGRT for the HARQ process is not running.
2.	The HARQ process is pending, or CGT for the HARQ process is still running.
3.	The HARQ process is not de-prioritized by other overlapping uplink data/transmissions/HARQ processes.
[bookmark: OLE_LINK21]If the above understanding on the “available CG” is correct, it is the rapporteur’ observation that no spec change is required if companies’ answer to Q8 is yes.
Question 9: If the answer to Q8 is yes, do companies agree that no spec change is needed?
	Company
	Yes/No
	Additional comments

	Nokia
	Yes but
	We think 1 and 2 are fine. But for 3, we would like to clarify the meaning of “autonomous retransmission is triggered ”. Does it mean:
· The PUSCH of this retransmission will be performed, or
· This CG resource is eligible for autonomous retransmission of this HARQ process, but eventually it may not be performed due to e.g. HARQ PID or grant de-prioritization.
If it is the latter, then the condition 3 does not have to be included. 
However, in any case, we think there is no spec. impact.

	ZTE
	See comments 
	According to our comments in question 8, which type of autonomous transmission (i.e NRU or NRIIOT) is triggered mainly depending on the case triggering deprioritized autonomous re-transmission. So we need to discuss on both autonomous transmission and autonomous retransmission for deprioritized autonomous re-transmission respectively.
We suggest to flag this issue as FFS for companies to understand whether the spec change shall be needed for this issue.

	LG
	Yes
	

	Huawei, HiSilicon
	Yes
	It is our intention to make no spec change, rather to have a common understanding about UE behaviour.

	III
	Yes
	

	MediaTek
	Yes
	

	Lenovo, Motorola Mobility
	Yes
	

	OPPO
	Yes
	“autonomous retransmission is triggered” is to describe that the CG resource is eligible for autonomous retransmission of this HARQ process, and the PUSCH of this retransmission will be performed. 
Agree with Nokia’s analysis, no matter the meaning is “The PUSCH of this retransmission will be performed” or “This CG resource is eligible for autonomous retransmission of this HARQ process”, no spec change is required.

	TCL
	Yes
	

	vivo
	Yes
	 no spec change is needed

	Futurewei
	Yes
	

	Ericsson
	Yes
	

	Fujitsu
	Yes
	If there is still unclarity, we are ok to discuss what is the intended UE behaviour according to the current specification.

	CATT
	No
	Per our analysis in Q8, some specification change is needed.

	Apple
	FFS (yes for now)
	See Q8.

	Qualcomm
	Yes
	

	Intel
	Yes
	

	Sequans
	Yes
	

	Xiaomi
	Yes
	We think whether specification change is needed can be FFS.



Summary of answers to Q9: Out of 18 companies having expressed their views on Question 9, 17 companies confirm no spec change is needed. Since it is a clear majority, the rapporteur suggests the following,
Proposal 9: (Out of 19, 16 for no spec change, 2 for FFS, 1 for spec change) RAN2 confirms no spec change is needed assuming RAN2 agrees that autonomous retransmission is triggered in a subsequent and available CG if the UL grant for autonomous retransmission is deprioritized and the corresponding HARQ process status is pending.

	Tdoc Num
	Involved Proposals
	Source

	[1] R2-2109600

	Proposal 7: RAN2 confirm that autonomous transmission is triggered if the transmission of the obtained MAC PDU has not been completely performed and if UL grant for new transmission is deprioritized while AutonomousTx and cg-RetransmissionTimer are configured. No specification change is required. 
Proposal 8: Autonomous retransmission is triggered if the transmission of the obtained MAC PDU has not been completely performed and if UL grant for retransmission is deprioritized while AutonomousTx and cg-RetransmissionTimer are configured. No specification change is required.
Proposal 9: If the configuredGrantTimer is running when a CG for retransmission is deprioritized, the associated configuredGrantTimer shall not be stopped even if AutonomousTx is configured.
	Huawei, HiSilicon

	[6] R2-2110243	
	Proposal 1: For cases that an autonomous retransmission is deprioritized by some higher priority data, UE shall postpone the autonomous retransmission to a subsequent uplink configured grant satisfying the criteria for an autonomous retransmission. UE considers only a configured grant as available for an autonomous retransmission if there is no overlapping uplink data/transmission, which has a higher priority.
	Lenovo, Motorola Mobility

	[11] R2-2110672    	

	Proposal 2: The UE retransmits the de-prioritized MAC PDU immediately in the next CG (i.e. alike the UE behaviors for the autoTx configuration), when the initial transmission is prioritized over the autonomous retransmission.
Proposal 3: When cg-RetransmissionTimer is configured, the MAC PDU which is either deprioritized or has LBT failure is retransmitted via the CG of the same HARQ process and the same TBS across all CG configurations, as Rel-16 NR-U.
	Xiaomi 



3	Low Priority Issues
The following issues are proposed by only one company and are optimizations or not essential. Therefore, the rapporteur suggests only to give a summary in the following without proposals for discussions. They may be postponed until high priority issues are resolved. 

3.1	UE capability 
In Rel-17, an enhanced HPID selection rule for CG is introduced which allows the network flexibility on controlling the HPI selection rule. In [1],  it is proposed to introduce a new UE capability, e.g., intraCG-Prioritization, to indicate that the UE supports prioritizing high priority data in the HPI selection. Such UE capability is used to assist the gNB’s configuration. 
	Tdoc Num
	Involved Proposals
	Source

	[1] R2-2109600

	Proposal 1: A new UE capability, e.g., intraCG-Prioritization, is introduced to indicate that the UE supports to prioritize high priority data when selecting HPID for a CG.
	Huawei, HiSilicon



3.2	HARQ process priority for the prohibited transmission 
In [1], it is proposed to specify any HARQ process prohibited for transmission shall have the lowest priority in the HPID selection for a CG. This solution is suggested to avoid the undefined UE behaviour on setting the HARQ Process ID for the CG in section 5.4.1 if all HARQ processes configured for the CG configuration are prohibited for transmission. 
	Tdoc Num
	Involved Proposals
	Source

	[1] R2-2109600

	Proposal 2: During HPID selection for a CG occasion, any HARQ process prohibited for both initial transmission and retransmission shall have the lowest priority.
	Huawei, HiSilicon




3.3	HARQ process status
In [6], it is proposed to confirm that the HARQ process status (pending/not pending) shall not be affected by the grant prioritization functionality. When both cg-RetransmissonTimer and autonomousTx are configured, autonomous retransmission should be performed, if a CG is de-prioritized while the HARQ status of the associated HARQ process is pending. 
	Tdoc Num
	Involved Proposals
	Source

	[6] R2-2110243
	Proposal 2: Confirm that the HARQ process status (pending/not pending) shall not be affected by the grant prioritization functionality. For cases when both cg-RetransmissonTimer and autonomousTx are configured concurrently, an autonomous retransmission should be performed by UE/MAC, if a CG is de-prioritized while the HARQ status of the associated HARQ process is pending (due to earlier LBT failure).
	Lenovo, Motorola Mobility



3.4	Multi-TB scheduling in CG and without CGRT
In [3], it is proposed multi-TB scheduling for CG is not supported on licensed bands, due to the potential impact on the HPI selection or the current HARQ formula. In addition, [3] indicates that the benefits of cg-nrofSlots (and cg-nrofPUSCH-inSlot) can be achieved by configuring multiple CG configurations with high periodicities. [16] also mentions this issue but suggests extending the multi-TB feature to licensed band usage since it helps address burst arrival jitter of URLLC traffic. 
	Tdoc Num
	Involved Proposals
	Source

	[3] R2-2109777	
	Proposal 3	As in Rel-16, multi-TB scheduling in CG is not supported on licensed bands.
	Ericsson

	[16] R2-2109652
	Proposal: Remove the capability restriction in 38.306 on cg-resourceConfig-r16 so that it is no longer limited to unlicensed bands usage.
	CATT



3.5	Enabling gNB-scheduled dynamic retransmission grants
If the gNB cannot decode the corresponding associated CG-UCI in the case of e.g. LBT failure or the CG transmission failure, a gNB can't schedule dynamic retransmission of the CG, since gNB doesn’t know the HARQ process ID selected by the UE. To resolve this issue, [6] suggests that UL DCI indicates the CG index for which a HARQ retransmission is scheduled instead of signalling the HARQ process number. With the received CG index, UE can know the corresponding HARQ process ID.
	Tdoc Num
	Involved Proposals
	Source

	[6] R2-2110243	
	Proposal 5: In order to support dynamic retransmission of a CG PUSCH for cases when CG-UCI was not received by gNB, UL DCI indicates the configured grant configuration index for which a HARQ retransmission is scheduled instead of signalling the HARQ process number.
	Lenovo, Motorola Mobility



3.6	Decoupling of IntraCG-Prioritization and lch-basedPrioritization
[8] proposes to allow independent configuration between Intra-CG Prioritization and LCH-based Prioritization, since the impacted functionality is different and no big problem is found when only Intra-CG Prioritization is configured.
	Tdoc Num
	Involved Proposals
	Source

	[8] R2-2110497

	Proposal 4. IntraCG-Prioritization and lch-basedPrioritization can be independently configured.
	Samsung



3.7	R16 Intra-UE multiplexing for the transmission at the boundary of the UE FFP
[10] mentioned that UE initiated COT in FFP channel access model is introduced in RAN1 for URLLC transmission. Based on the RAN1 agreement, the UE can initiate the COT in a UE FFP by sending an initiated UL signal to NW, if the UL transmission is performed (i.e LBT is successful), the COT period in this UE FFP is available for the UE to perform UL transmission. However, the UL transmission for UE to initiate COT in one UE FFP period can be deprioritized by other UL transmission with a higher priority which may result in contention failure for the UE initiated COT. Thus, [10] proposes to prioritize the COT-initiated UL transmission if it collides with any other UL transmission not for initiating COT. 
	Tdoc Num
	Involved Proposals
	Source

	[10] R2-2110623

	Proposal 3: For the collision case involving UL transmission for initiating COT, if both collided UL transmission is UL transmission for initiating COT, the LCH based priority rule shall be used for determining the prioritized COT-initiated UL transmission.
Proposal 4: For the collision case involving COT-initiated UL transmission , if there is only one collided UL transmission is a COT-initiated UL transmission, then this COT-initiated UL transmission shall be prioritized.
	ZTE



4	Conclusion
The summarized proposals are given below:
[bookmark: OLE_LINK3]Agreeable proposals:
Proposal 2: (Out of 20, 19 for Option 1, 1 for Option 1+3) If HARQ process ID selection is among the retransmissions whose HARQ processes with equal priority, RAN2 confirms depending on the UE implementation to select the prioritized HARQ process ID.
Proposal 3: (20/20) If HARQ process ID selection is among the initial transmissions whose HARQ processes with equal priority, RAN2 confirms depending on the UE implementation to select the prioritized HARQ process ID.
Proposal 4: (20/20) RAN2 confirms that the priority of the HARQ process that associates with the MAC PDU in which no data for logical channels is multiplexed or can be multiplexed is lower than the priority of the HARQ process that associates with the MAC PDU in which any logical channels are multiplexed or can be multiplexed.
Proposal 5: (Out of 20, 16 for yes, 4 for no strong view) RAN2 confirms the naming/usage of configuration “intraCG-Prioritization”.
Proposal 8: (Out of 20, 18 for autonomous retransmission, 2 for clarification/FFS) RAN2 confirms that autonomous retransmission is triggered in a subsequent and available CG if the UL grant for autonomous retransmission is deprioritized and the corresponding HARQ process status is pending.
Proposal 9: (Out of 19, 16 for no spec change, 2 for FFS, 1 for spec change) RAN2 confirms no spec change is needed assuming RAN2 agrees that autonomous retransmission is triggered in a subsequent and available CG if the UL grant for autonomous retransmission is deprioritized and the corresponding HARQ process status is pending.

Proposals need further discussion:
Proposal 1: (Out of 20, 12 for Option 2, 8 for Option 1) If HARQ process ID selection is between the retransmission and the initial transmission, RAN2 further discusses the options for HPI selection among HARQ processes with equal priority.
· Option 1. Depending on the UE implementation to select the prioritized HARQ process ID.
· Option 2. The UE prioritizes retransmission, i.e. UE prioritizes a HARQ process for retransmission if the collision is between the retransmission and the initial transmission. 

Proposal 6: (Out of 20, 15 for Option 1, 4 for Option 2, 1 for Option 3) RAN2 further discusses the options for the deprioritized MAC PDU handling in case that cg-RetransmissionTimer is configured but autonomousTx is not configured.
· Option 1: If cg-RetransmissionTimer is configured and AutonomousTx is not configured, a deprioritized MAC PDU is not transmitted in a subsequent CG occasion using the Rel-16 URLLC autonomous transmission mechanism. However, autonomous retransmission based on Rel-16 NR-U behaviour can still take place. RAN2 confirms no specification change is required.
· Option 2: If cg-RetransmissionTimer is configured and AutonomousTx is not configured, keep the earlier agreement and a deprioritized MAC PDU is not autonomous (re)transmitted. RAN2 needs to consider how to reflect the changes to the specification. 

[bookmark: OLE_LINK42][bookmark: OLE_LINK43]Proposal 7: (Out of 19, 13 for not stop, 4 for stop,  2 for no strong view) RAN2 further discusses whether cg-RetransmissionTimer should be stopped for the deprioritized CG when cg-RetransmissionTimer is configured but autonomousTx is not configured.

[bookmark: OLE_LINK12][bookmark: OLE_LINK13]5 Contact information
	Company
	Name
	email address

	Samsung
	Sangkyu Baek
	Sangkyu.baek@samsung.com

	Nokia
	Ping-Heng Wallace Kuo
	Ping-Heng.Kuo@nokia.com

	LG
	SunYoung LEE
	ssunyoung.lee@lge.com

	Huawei, HiSilicon
	Tao Cai
	tao.cai@huawei.com

	III
	Yen Chih KUO
	jasonkuo@iii.org.tw

	MediaTek
	Pradeep Jose
	pradeep dot jose at mediatek dot com

	OPPO
	Zhe Fu
	fuzhe@OPPO.com

	TCL
	Hejun Wang
	hejun.wang@tcl.com

	vivo
	Boubacar Kimba
	kimba@vivo.com

	Futurewei
	Yunsong Yang
	yyang1@futurewei.com

	Ericsson
	Zhenhua Zou
	zhenhua.zou@ericsson.com

	Fujitsu
	Ohta, Yoshiaki
	ohta.yoshiaki@fujitsu.com

	CATT
	Pierre Bertrand
	pierrebertrand@catt.cn

	Apple
	Ralf Rossbach
	rrossbach@apple.com

	Intel
	Yujian Zhang
	yujian.zhang@intel.com

	Sequans
	Olivier Marco
	omarco@sequans.com

	Xiaomi
	Yumin Wu
	wuyumin@xiaomi.com
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