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1	Introduction
This document is for ‘Offline 41, determine R1 impact if any (QC)’. Some related excerpts from chair notes are copied below.
	Autonomous transmission - Not
R2-1915817	Views on UE autonomous transmission using CG	Qualcomm Incorporated	discussion

- 	QC think that if we do retransmission in CG, time-line need to be specified, conditions for when it is allows to use CG for retransmission need to specified etc. 

- 	QC think that if aut transmission is applied, we can reuse NR-U solution 
- 	LG think e.g. CG retransmission timer is not needed. Nokia also agree that NR-U doesn’t need to be reused exactly. Oppo think different HARQ process is complex


R2-1916068	Some Considerations on autonomous re-transmission for deprioritized configured grant	ZTE Corporation, Sanechips	discussion	Rel-16	NR_IIOT-Core

- 	ZTE has concerns that this may lead to obsolete BSR information provided to the network and the network will no know how old the information i

R2-1914757	Handling of de-prioritized MAC PDUs	Ericsson	discussion	NR_IIOT-Core

- 	Ericsson has looked into NR-U and think that we cannot reuse this as-is, that same/new transmission and same/different HARQ process requires a lot of discussion time

R2-1914966	Discussion on the MAC PDU recovery procedure	vivo	discussion	R2-1912320
- 	Vivo point out that R1 is ending their work this meeting
 
Discussion on complexity etc
- 	LG think that Ericsson has concerns on timers which may be needed. LG think that the existing CG timer is sufficient. LG think that BSR can be outdated due to other reasons and there should be no additional problem. LG think no new timeline is needed. Nokia agrees. Sequans too.
- 	Lenovo also don’t agree with the timeline issue, and think the HARQ process is clear, agree with LG on BSR. 
- 	Huawei agree with LG and Lenovo. 
- 	CATT has a solution that requires two changed lines in MAC. Sequans agrees that a solution can be very simple. 
- 	Apple agrees with LG on the BSR comment. 
- 	Samsung anyway think that we cannot immediately use the NR-U solution and are not sure we can conclude this on time.
- 	ZTE clarifies that if a retransmission becomes a new transmission the gNB may think this is accurate. 
- 	Oppo think that we need to modify the behaviour on the CG-timer. 
- 	LG think the pending PDU procedure for NR-U can be similar to what is needed here. 

- 	Chair: there is still support to allow autonomous retransmission in a CG resource. Most companies think the complexity concerns are not serious and R1 will not need to be involved. 

Autonomous Transmission Same HARQ process
R2-1915095	Consideration on UE autonomous retx for the deprioritized MAC PDU	OPPO	discussion	Rel-16
R2-1915163	Recovery for deprioritized data transmission 	NTT DOCOMO, INC.	discussion	Rel-16	NR_IIOT-Core	R2-1913746
R2-1915916	Deprioritized PDU Retransmission Schemes	Apple (UK) Limited	discussion	Rel-16	NR_IIOT-Core
R2-1916186	Remaining issues on de-prioritized MAC PDU on CG resource	LG Electronics Polska	discussion	Rel-16	NR_IIOT-Core
R2-1914606	HARQ process ID for deprioritized configured grants	III	discussion	Rel-16	NR_IIOT-Core
Autonomous Transmission - Diff HARQ Proc
R2-1915212	Further discussion on handling of de-prioritized MAC PDU	CMCC	discussion	Rel-16	NR_IIOT-Core
R2-1914412	Handling of Dropped MAC PDU	CATT	discussion	Rel-16	NR_IIOT-Core
- 	LG think this is considered to be a new transmission, and this need to be discussed. LG think the UE should perform a retransmission. CATT think this PDU was never transmitted so there is no problem to make this a new transmission. Sony agree with CATT that this need to be a new transmission. LG are ok. LG think that if this is a new transmission there is huge complexity increase, and think for NR-U retransmission is assumed, and there may be less impact with this. 
- 	Samsung think the text need correction, e.g. the word “obtain” is not proper. CATT think this PDU was deprioritized and need to be obtained from its buffer.
- 	QC wonder why we cannot reuse NR-U. 
- 	Huawei think that if we use different HARQ process we may destroy soft combining.
- 	MTK think we need to consider HARQ RV.

Offline 40, summarize main options including draft TP, including the following options same/different HARQ process, retransmission/new transmission, including possible reuse from NR-U (CATT)

Offline 41, determine R1 impact if any (QC)




2	Description of UE autonomous transmission of de-prioritized CG PDU
The first question below attempts to describe UE autonomous transmission for deprioritized CG PDU to establish a common understanding of main aspects of the feature. The description in question below is a high level definition aimed to be applicable for all different options under discussion (e.g., options allowing use of same/different HARQ process for transmissions, solutions using or not using NR-U etc). 
Question 1: Does the following describe UE autonomous transmission for deprioritized CG PDU: 
if PDU for a CG PUSCH is generated but not sent due to de-prioritization of the CG PUSCH, then the PDU is sent using a subsequent CG PUSCH without requiring an explicit indication (e.g., DCI scheduling retransmission) from network?
	Company
	Yes/No
	Comments

	Nokia
	Yes
	This is useful when the gNB is not aware of the existence of this generated MAC PDU.

	SONY
	Yes
	It is mainly to reduce the delay.

	III
	Yes
	UE autonomous transmission on the subsequent CG resource is benefit for resource efficiency, especially when multiple CGs are configured. 

	CATT
	Yes
	

	Qualcomm
	Yes 
	

	LG
	Yes
	In order to reduce the delay, the UE should be allowed to (re)transmit the de-prioritized MAC PDU on a next available CG resource if the UE does not receive the retransmission grant for the de-prioritized MAC PDU from the gNB until the next available CG resource comes.

	OPPO
	Yes
	It is useful for no retransmission scheduling case.

	Lenovo
	Yes
	

	Ericsson
	Yes
	

	ITRI
	Yes
	

	InterDigital
	Yes
	

	vivo
	Yes
	

	Intel
	Yes
	

	Huawei, HiSilicon
	Yes
	

	ZTE
	Yes
	

	Samsung
	Yes
	

	DOCOMO
	Yes 
	

	CMCC
	Yes
	



Summary of responses: All companies answered yes.
Observation 1: UE autonomous transmission for deprioritized CG PDU can be described as following:  if PDU for a CG PUSCH is generated but not sent due to de-prioritization of the CG PUSCH, then the PDU is sent using a subsequent CG PUSCH without requiring an explicit indication (e.g., DCI scheduling retransmission) from network.

3	Potential RAN1 impacts
3.1 Need for timeline specification
RAN1 specifies timeline requirements which essentially require a minimum duration between DCI scheduling a PUSCH and the PUSCH transmission and related excerpts from TS 38.214 are copied below. This allows UE enough time to prepare a PUSCH which comprises of MAC and PHY procedures (e.g., UCI multiplexing). 
The timeline requirement in TS 38.214 applies to grants scheduling a retransmission also. UE autonomous transmission of a deprioritized CG PDU requires performing almost all actions (including PHY procedures like UCI multiplexing) associated with a retransmission grant except for the DCI processing.  Hence, it is worth discussing whether similar timeline requirements are needed for UE autonomous transmission of a deprioritized CG PDU.
	[bookmark: _Toc20318056][bookmark: _Toc11352166]6.4	UE PUSCH preparation procedure time

[bookmark: _Hlk496825264][bookmark: _Hlk496824447][bookmark: _Hlk496824026]If the first uplink symbol in the PUSCH allocation for a transport block, including the DM-RS, as defined by the slot offset K2 and the start and length indicator SLIV of the scheduling DCI and including the effect of the timing advance, is no earlier than at symbol L2, where L2 is defined as the next uplink symbol with its CP starting after the end of the reception of the last symbol of the PDCCH carrying the DCI scheduling the PUSCH, then the UE shall transmit the transport block. 
-	N2 is based on µ of Table 6.4-1 and Table 6.4-2 for UE processing capability 1 and 2 respectively, where µ corresponds to the one of (µDL, µUL) resulting with the largest Tproc,2, where the µDL corresponds to the subcarrier spacing of the downlink with which the PDCCH carrying the DCI scheduling the PUSCH was transmitted and µUL corresponds to the subcarrier spacing of the uplink channel with which the PUSCH is to be transmitted, and κ is defined in subclause 4.1 of [4, TS 38.211].
-	If the first symbol of the PUSCH allocation consists of DM-RS only, then d2,1 = 0, otherwise d2,1 = 1. 
-	If the UE is configured with multiple active component carriers, the first uplink symbol in the PUSCH allocation further includes the effect of timing difference between component carriers as given in [11, TS 38.133]. 
-	If the scheduling DCI triggered a switch of BWP, d2,2 equals to the switching time as defined in [11, TS 38.133], otherwise d2,2=0. 
[bookmark: _Hlk530136445]-	For a UE that supports capability 2 on a given cell, the processing time according to UE processing capability 2 is applied if the high layer parameter processingType2Enabled in PUSCH-ServingCellConfig is configured for the cell and set to enable,
-	If the PUSCH indicated by the DCI is overlapping with one or more PUCCH channels, then the transport block is multiplexed following the procedure in subclause 9.2.5 of [9, TS 38.213], otherwise the transport block is transmitted on the PUSCH indicated by the DCI.
Otherwise the UE may ignore the scheduling DCI. 

The value of  is used both in the case of normal and extended cyclic prefix.
Table 6.4-1: PUSCH preparation time for PUSCH timing capability 1
	

	PUSCH preparation time N2 [symbols]

	0
	10

	1
	12

	2
	23

	3
	36



Table 6.4-2: PUSCH preparation time for PUSCH timing capability 2
	

	PUSCH preparation time N2 [symbols]

	0
	5

	1
	5.5

	2
	11 for frequency range 1







Further, CG periodicity values (e.g., sym2, sym7, sym1x14, sym2x14) supported in Rel-15 can be lower than PUSCH preparation time specified in TS 38.214 (which can be as high as 36 symbols). Note that with low CG periodicity, duration between a deprioritized CG PUSCH and CG PUSCH used for UE autonomous transmission can be low and may not provide enough UE processing time.
	ConfiguredGrantConfig information element
-- ASN1START
-- TAG-CONFIGUREDGRANTCONFIG-START

ConfiguredGrantConfig ::=           SEQUENCE {
    frequencyHopping                    ENUMERATED {intraSlot, interSlot}                                       OPTIONAL,   -- Need S
    cg-DMRS-Configuration               DMRS-UplinkConfig,
    mcs-Table                           ENUMERATED {qam256, qam64LowSE}                                         OPTIONAL,   -- Need S
    mcs-TableTransformPrecoder          ENUMERATED {qam256, qam64LowSE}                                         OPTIONAL,   -- Need S
    uci-OnPUSCH                         SetupRelease { CG-UCI-OnPUSCH }                                         OPTIONAL,   -- Need M
    resourceAllocation                  ENUMERATED { resourceAllocationType0, resourceAllocationType1, dynamicSwitch },
    rbg-Size                            ENUMERATED {config2}                                                    OPTIONAL,   -- Need S
    powerControlLoopToUse               ENUMERATED {n0, n1},
    p0-PUSCH-Alpha                      P0-PUSCH-AlphaSetId,
    transformPrecoder                   ENUMERATED {enabled, disabled}                                          OPTIONAL,   -- Need S
    nrofHARQ-Processes                  INTEGER(1..16),
    repK                                ENUMERATED {n1, n2, n4, n8},
    repK-RV                             ENUMERATED {s1-0231, s2-0303, s3-0000}                                  OPTIONAL,   -- Need R
    periodicity                         ENUMERATED {
                                                sym2, sym7, sym1x14, sym2x14, sym4x14, sym5x14, sym8x14, sym10x14, sym16x14, sym20x14,
                                                sym32x14, sym40x14, sym64x14, sym80x14, sym128x14, sym160x14, sym256x14, sym320x14, sym512x14,
                                                sym640x14, sym1024x14, sym1280x14, sym2560x14, sym5120x14,
                                                sym6, sym1x12, sym2x12, sym4x12, sym5x12, sym8x12, sym10x12, sym16x12, sym20x12, sym32x12,
                                                sym40x12, sym64x12, sym80x12, sym128x12, sym160x12, sym256x12, sym320x12, sym512x12, sym640x12,
                                                sym1280x12, sym2560x12
    },
    configuredGrantTimer                    INTEGER (1..64)                                                     OPTIONAL,   -- Need R
    rrc-ConfiguredUplinkGrant               SEQUENCE {
        timeDomainOffset                        INTEGER (0..5119),
        timeDomainAllocation                    INTEGER  (0..15),
        frequencyDomainAllocation               BIT STRING (SIZE(18)),
        antennaPort                             INTEGER (0..31),
        dmrs-SeqInitialization                  INTEGER (0..1)                                                  OPTIONAL,   -- Need R
        precodingAndNumberOfLayers              INTEGER (0..63),
        srs-ResourceIndicator                   INTEGER (0..15)                                                 OPTIONAL,   -- Need R
        mcsAndTBS                               INTEGER (0..31),
        frequencyHoppingOffset                  INTEGER (1.. maxNrofPhysicalResourceBlocks-1)                   OPTIONAL,   -- Need R
        pathlossReferenceIndex                  INTEGER (0..maxNrofPUSCH-PathlossReferenceRSs-1),
        ...
    }                                                                                                           OPTIONAL,   -- Need R
    ...
}

CG-UCI-OnPUSCH ::= CHOICE {
    dynamic                                 SEQUENCE (SIZE (1..4)) OF BetaOffsets,
    semiStatic                              BetaOffsets
}

-- TAG-CONFIGUREDGRANTCONFIG-STOP
-- ASN1STOP



[bookmark: _Hlk25132807][bookmark: _Hlk25132875]Question 2a: Is there a need for RAN1/RAN2 to specify any restriction on minimum duration between the following:
· a deprioritized CG PUSCH for which a PDU is generated,
· CG PUSCH after the deprioritized CG PUSCH that is used for UE autonomous transmission of the PDU? 
Further, should the restriction also depend on PUSCH timing capability of the UE and/or sub-carrier spacing?

	Company
	Is there a need for RAN1/RAN2 to specify any restriction on minimum duration between a deprioritized CG PUSCH for which a PDU is generated, and CG PUSCH after the deprioritized CG PUSCH that is used for UE autonomous transmission of the PDU?
Yes/No
	Should the restriction also depend on PUSCH timing capability of the UE and/or sub-carrier spacing?
Yes/No
	Comments

	Nokia
	No
	No
	We think this is a UE-implementation issue – by nature a properly implemented UE would select a subsequent CG occasion (or other dynamically scheduled radio resource, if there is one) that satisfies the required processing time to perform autonomous transmission. 
It is identical to a new transmission on a CG occasion.

	SONY
	No
	No
	Agree with Nokia.

	III
	No
	No
	If CG periodicity is configured as very short value (e.g. 2 symbols), there should be more than one HARQ process for uplink transmissions. UE autonomous transmission using the same HARQ process ID will have sufficient processing time. 

	CATT
	No
	No
	We have the same understanding as Nokia. This is the same situation as, in Rel-15, a late data arrival before a CG occasion that UE cannot send in this CG due to too short preparation time.

	Qualcomm
	FFS
	FFS
	There are two options:
1. If UE is required to use the next CG occasion (with or without matching HARQ process) for autonomous transmission, minimum duration between the next CG occasion and deprioritized CG occasion needs to be specified. This is because UE can determine that it needs to performs UE autonomous transmission only after detecting a de-prioritization and we have to ensure that UE has enough PUSCH preparation time for autonomous transmission.
1. UE can use a subsequent CG occasion left to UE implementation (we believe this is Nokia’s view). In this case, many draft CRs under discussion will need updates. Further issues related to timing relationship with gNB scheduled retransmissions also need attention and they are discussed in our answer to question 2b. 
We did not understand some of the views expressed above which say that there are no RAN1 impacts and yet rely/assume on “sufficient processing time”. Usually such processing times are discussed in RAN1 and will have to consider new types of timelines involving de-prioritization events (note that CG PUSCH can be deprioritized during any symbol of a CG PUSCH).

	LG
	No
	No
	

	OPPO
	No
	No
	In a proper UE implementation and network configuration, UE can select the next available CG resource for autonomous transmission.

	Lenovo
	No
	No
	This can be handled by UE implementation without the need to specify some new timing requirements

	Ericsson
	Yes
	Yes
	We think the next UL CG opportunity only exists considering the UE processing time and the first candidate can be the next available CG after T_Proc,2 as specified in RAN1. As commented above by Qualcomm, the issue is that we have to specify that the time is counted from the time when there is a preemption and this preemption point in time needs to be discussed in RAN1.


	ITRI
	No
	No
	

	InterDigital
	FFS
	FFS
	As mentioned in 6.1 of 38.214, the UE can receive a scheduling DCI up to N2 before the start of the PUSCH of a CG with the same HARQ process. N2 considers the UE capability and the subcarrier spacing of the CG. This can also apply for an autonomous retransmission on CG

	vivo
	FFS
	FFS
	The specification needs to be clarified that which CG can be used for the autonomous retransmission based on the UE processing capability. The detailed UE processing time for the autonomous retransmission can be decided by RAN1.

	Intel
	FFS
	FFS
	The autonomous transmission in CG resource is similar to the HARQ retransmission scheduled by dynamic grant, which follows processing time requirement defined by RAN1. Therefore restriction on processing time requirement need to be considered.

	Huawei, HiSilicon
	No
	No
	Tend to agree with Nokia. The UE only selects a subsequent CG which can satisfy its processing capability.
This is largely an implementation issue, so not sure if anything needs to be reflected in MAC spec.

	ZTE
	Yes
	Yes, maybe
	in our understanding , if we presume that auto-retransmission is permitted to transmit on the next occasion. Up to UE implementation is not a suitable excuse since NW may assume that UE will use the next CG occasion anyway  to perform the transmission. The deprioritized MAC PDU will be lost in such coordination between NW and UE.

	Samsung
	FFS
	FFS
	In case of autonomous retransmission via different HARQ entity, gNB may not estimate UE behaviour due to different implementations on processing time. In case of same HARQ process, we do not see a big problem from RAN2 perspective. 
But we are not sure such processing time should be specified in RAN1 specification. If autonomous retransmission requires to speficy the processing time, it is better not to support.

	DOCOMO
	FFS
	FFS
	It depends on the UE autonomous transmission using subsequent CG resource associated with the same HARQ process or different HARQ process; using the same RV when treating the autonomous transmission is a re-transmission or different RV when treating the autonomous transmission is a new transmission. Depending on the assumptions, there may or may not involve the UE processing timeline issue.

	CMCC
	No
	No
	Agree with Nokia. UE only need to select a subsequent CG which satisfies the timeline requirement.



Summary of responses:
·  10 companies answered no for both questions.
· 6 companies answered either FFS for both questions.
· 2 companies answered either yes for both questions.
There is no clear consensus on need for RAN1/RAN2 to specify any restriction on minimum duration between a deprioritized CG PUSCH for which a PDU is generated, and CG PUSCH after the deprioritized CG PUSCH that is used for UE autonomous transmission of the PDU. The two main views in the response was to either let the minimum duration be left unspecified (in which case the predominant view is that selection of CG PUSCH used for autonomous transmission is left to UE implementation) or to evaluate the need to specify it (several companies proposing to evaluate it point out that there are similarities to autonomous transmission and receiving a retransmission grant and that similar timelines may be needed). 
Proposal 1: RAN2 should discuss further to select between a and b below: the minimum duration between a deprioritized CG PUSCH for which a PDU is generated and CG PUSCH used for UE autonomous transmission of the PDU, is either
a. left unspecified and left to UE implementation, or
b. assessed further by RAN1/RAN2 to check whether it needs to be specified.

There are timeline aspects concerning interaction of UE autonomous transmission and network-scheduled retransmissions. Note that RAN2#106 agreed to the following to allow network-scheduled retransmissions for a deprioritized PDU. 
	For de-prioritized PUSCH on dynamic grant, the UE should store the de-prioritized MAC PDU in the HARQ buffer, to allow gNB to schedule re-transmission using the same HARQ process. 
For de-prioritized PUSCH on configured grants, a) the UE could store the de-prioritized MAC PDU in the HARQ buffer, to allow gNB to schedule re-transmission. b) FFS if the UE could transmit it using the subsequent radio resources e.g. associated with the same HARQ process
The above agreements are at least applicable for cases when MAC has already generated the de-prioritized MAC PDU 




The following question is related to interaction of UE autonomous transmission and network-scheduled retransmissions.
Q2b: Does UE perform autonomous transmission of the PDU even if network has scheduled a retransmission grant for the PDU? Does the answer depend on a timing relationship between the autonomous transmission occasion and the DCI/PUSCH of scheduled retransmission (e.g., whether PDU for autonomous transmission occasion has been delivered to PHY or not)? Note that the answers could have a dependency on the answer to Q2a.
	Company
	Does UE perform autonomous transmission of the PDU even if network has scheduled a retransmission grant for the PDU?


Yes/No
	Does the answer depend on a timing relationship between the autonomous transmission occasion and the DCI/PUSCH of scheduled retransmission?

Yes/No
	Comments

	Nokia
	No
	No
	If there is a scheduled retransmission grant, the UE will use this grant to transmit the de-prioritized MAC PDU, and autonomous transmission is not considered in this case.
Basically this should only happen when the gNB is able to detect the existence of this MAC PDU, e.g. if at least some DMRS of this deprioritized PUSCH were transmitted in the air interface, the gNB might be able to detect it.


	SONY
	No
	No
	If UE receives a retransmission grant of the same HARQ process before the autonomous transmission occasion, the UE applies retransmission grant resources.

	III
	No
	No
	If network schedules retransmission before the next available CG resource, UE should not perform autonomous transmission. 

	CATT
	No if the DCI comes before the next CG, Yes otherwise.
	Yes, per previous answer.
	Agree with above companies when the DCI comes before the next CG. Otherwise, the UE sends the pre-empted PDU in the next CG, since at that time, it is not yet aware of the DCI for retransmission.

	Qualcomm
	No, subject to timeline conditions
	Yes
	UE must not perform autonomous transmission if network schedules  retransmission of deprioritized PDU at least a certain “threshold duration” before the autonomous transmission occasion (simple rule like just checking if DCI came before autonomous transmission occasion are not enough e.g., when PDU has already been given to PHY). 
If the network scheduled retransmission is too late for the UE to stop the autonomous transmission, the UE behaviour should be left unspecified for both the network scheduled retransmission and the autonomous transmission. This is because performing two transmissions for the same PDU with and arbitrary gap between the two transmissions is quite complex for the UE. If this needs to be supported, significant RAN1 work would be needed.
Note that even if (somehow) “threshold duration” mentioned above is clearly specified, gNB scheduling of retransmission will be challenging if CG occasion used by UE for autonomous transmission is left to implementation (ie, we use option (b) discussed in our answer to question 2a). Because if gNB schedules retransmission too close to CG occasion chosen by UE implementation, UE may not honour the retransmission grant.


	LG
	No 
	No
	Agree with CATT.

	OPPO
	No 
	No
	In the case where a scheduled retransmission grant is earlier than UE autonomous transmission occasion, there is no need to consider UE autonomous transmission. Otherwise, UE autonomous transmission is applied.

	Lenovo
	No 
	No
	

	Ericsson
	No
	Yes
	If the DCI is received earlier than the next CG within the processing time, then answer is NO. Otherwise, Ran1 needs further discussion on which grant to use and if something should be specified. 

	ITRI
	No
	No
	If DCI comes before the next CG, UE should not perform autonomous transmission.

	InterDigital
	No
	Yes
	As explained for the previous question

	vivo
	No
	Yes
	Agree with Ericsson

	Intel
	No
	Yes
	Autonomous transmission is not needed if the network schedules a HARQ retransmission explicitly.

We think the answer depends on timing relationship between the autonomous transmission and the DCI scheduling HARQ retransmission. If DCI is rather late (regarding processing time) compared to the CG resource for the autonomous transmission, discussed is needed on the UE behaviour. 

	Huawei, HiSilicon
	No
	No
	I assume there is no timing issue, given that the MAC PDU has already been generated and stored in the HARQ buffer. When MAC delivers the stored MAC PDU to PHY using a subsequent CG is an implementation issue, but the scheduled retransmission would take precedence over autonomous retransmission. When the UE receives the scheduled grant, the UE can just process the scheduled retransmission, and stop processing the autonomous retransmission if it has already started.

	ZTE
	No
	No
	The dynamic retransmission UL grant is always prioritized over re-transmission configured grant even the scheduled UL-SCH resources come later than the retransmission occasion.

	Samsung
	No
	Yes
	UE behaviour could be different by different processing time.

	DOCOMO
	No 
	Yes
	We would like to clarify, for the case the deprioritized CG MAC PDU consisting multiple repetitions which is the most likely case for CG; and the collision happens for the first repletion of the CG with low priority and other Tx with higher priority, only the first repetition of CG is dropped, the UE can autonomous re-transmit remaining repetitions, or the entire bundle is dropped, then UE perform the autonomous retransmission including all repetitions in the next CG resource associated with the same HARQ process?
in 38.214 following timeline is defined in subclause 6.1:
A UE is not expected to be scheduled by a PDCCH ending in symbol  to transmit a PUSCH on a given serving cell for a given HARQ process, if there is a transmission occasion where the UE is allowed to transmit a PUSCH with configured grant according to [10, TS38.321] with the same HARQ process on the same serving cell starting in a symbol  after symbol , and if the gap between the end of PDCCH and the beginning of symbol  is less than  symbols. The value  in symbols is determined according to the UE processing capability defined in Subclause 6.4, and and the symbol duration are based on the minimum of the subcarrier spacing corresponding to the PUSCH with configured grant and the subcarrier spacing of the PDCCH scheduling the PUSCH.


	CMCC
	No
	Yes
	UE only do the autonomous transmission of the de-prioritised MAC PDU when the network has not scheduled a UL grant for the MAC PDU .



Summary of responses:
· For the first question (ie, “Does UE perform autonomous transmission of the PDU even if network has scheduled a retransmission grant for the PDU”), all companies answered no. Two companies mentioned additional conditions e.g., related to DCI for retransmission grant arriving before autonomous transmission PUSCH.
· For the second question (ie, “Does the answer depend on a timing relationship between the autonomous transmission occasion and the DCI/PUSCH of scheduled retransmission”), 9 companies answered “no” and 7 answered “yes”. Some of the “no” answers are hard to interpret as they are provided alongside comments discussing a check of timing relationship. 
· Docomo pointed out that autonomous transmission feature may have to consider cases where one or more repetitions of a CG are deprioritized.
· 
Proposal 2: UE shall not perform autonomous transmission of the PDU if network has scheduled a retransmission grant for the PDU under some conditions which depend on timing relationship between DCI/PUSCH of the scheduled retransmission and the autonomous transmission’s PUSCH. Conditions FFS. Behaviour for CG configured with repetitions also FFS.

3.2 Need for HARQ RV specification
Online discussion also considered how HARQ RV used for UE autonomous transmission of CG PDU impacts UE autonomous transmission of CG PDU. The following question attempts to explore this issue.
Question 3: Does specification of HARQ RV used for UE autonomous transmission of CG PDU introduce RAN1 impacts?
	Company
	Yes/No
	Comments

	Nokia
	No
	In our views the autonomous transmission is modelled as a new transmission, so the RV is always 0 for autonomous transmission. This is the same as Hence there is no issue on soft combining with previously transmitted MAC PDUs.

	SONY
	No
	Agree with Nokia.

	III
	No 
	If the deprioritized MAC PDU is transmitted and then be pre-empted, gNB will schedule dynamic resource for retransmission. If the deprioritized MAC PDU is not transmitted because of the other MAC PDU with higher priority, the deprioritized MAC transmitted on the subsequent CG resource can be seen as a new transmission with RV value 0. 

	CATT
	Yes if NR-U is reused. Otherwise, no.
	We agree with Nokia: autonomous transmission of the pre-empted PDU as a new transmission always uses RV0. The issue is only if RAN2 chose to reuse NR-U solution. Note that even if such solution is adopted, the RAN1 impacts are already taken care of by NR-U, i.e. no additional impacts are foreseen.

	Qualcomm
	No
	Assuming RV used is clear.

	LG
	No
	In today’s NR-U session, RAN2 agreed that RV handling is not supported. If RAN2 reuses NR-U solution, there is no reason to introduce the RV handling in IIoT.  

	OPPO
	No
	No matter CG timer is running or not, the UE autonomous transmission can be seen as a new transmission. RV 0 can always be used for autonomous transmission, to avoid the network soft-combining issue.

	Lenovo
	No
	We assume RV 0 is used for the case of autonomous transmission

	Ericsson
	No
	We think it is better that the autonomous transmission is modelled as a new transmission, and in this case, the RV is specified already.

	ITRI
	No
	Agree with LG. 

	InterDigital
	No
	

	vivo
	No
	

	Intel
	No
	Autonomous transmission is modelled as new transmission, so the RAN1 specification of RV derivation for configured grant (as in TS 38.214 clause 6.1.2.3.1) still applies.

	Huawei, HiSilicon
	No
	We also think the autonomous retransmission should be seen as a new transmission and starts from RV 0. No RV specification is needed.

	ZTE
	No
	Auto-retransmission shall be treated as new transmission.No RV issue.

	Samsung
	No
	

	DOCOMO
	No
	Although RV usage is clear but different RV may be used depending on the assumptions. For example:
For the case the deprioritized CG MAC PDU consisting 4 repetitions with RV sequence of {0,3,0,3}; and the collision happens for the first repletion of the CG with low priority and other Tx with higher priority, only the first repetition of CG is dropped, if the UE can autonomous re-transmit remaining repetitions, then the RV for the first re-Tx is RV=3; if for such repetition case, the entire bundle is dropped, then UE perform the autonomous retransmission including all repetitions in the next CG resource will use RV=0. 


	CMCC
	No
	Agree with Nokia



Summary of responses: almost all companies answered no and CATT pointed out that when reusing NR-U there may be impacts (though there will be no additional impacts compared to NR-U).
Observation 2: RAN2 can assume that specification of HARQ RV used for UE autonomous transmission of CG PDU does not introduce RAN1 impacts.

3.3 Any other potential RAN1 impacts
[bookmark: _Hlk19076815]Companies may use the next table to raise any other potential RAN1 impacts that were not adequately addressed in the previous questions.
	Issue #
	Company
	Issue 
	Comments

	N
	CompanyX
	e.g., should consider ABC
	

	N
	CompanyY
	
	e.g., agree that ABC should be considered

	
	
	
	




4 	Next steps
The next question is aimed at collecting views on the next steps regarding RAN1 impacts of UE autonomous transmission of de-prioritized CG PDU. Companies supporting option b below may also comment on draft RAN1 LS included in the appendix.
Question 4: Based on the preceding discussion, how should RAN2 proceed 
a) Conclude that there are likely RAN1 impacts,
b) Send LS to RAN1 requesting to check if there are any RAN1 impacts,
c) Conclude that there are no RAN1 impacts,
d) Others.
	Company
	Preferred option(s)
	Comments

	Nokia
	c
	There is no RAN1 impacts

	SONY
	c
	No RAN1 impacts

	III
	c
	There are no RAN1 impacts

	CATT
	c
	

	Qualcomm
	a and b
	Please see our answers to questions 2a and 2b

	LG
	c
	

	OPPO
	c
	No RAN1 impacts.

	Lenovo
	c
	

	Ericsson
	b
	RAN1 may need to update their spec to consider the processing time, as discussed in Q2.

	ITRI
	c
	

	InterDigital
	b
	We check with R1 regarding processing time impact, if any

	vivo
	b
	

	Intel
	b
	We need to check with RAN1 regarding processing timeline.

	Huawei, HiSilicon
	c
	No RAN1 impacts identified

	ZTE
	a
	At least for Q2, may have some issues on RAN1

	DOCOMO
	a and b
	

	CMCC
	c
	No RAN1 impact


Summary of responses: 10 companies indicated (c) as their preferred option, 6 companies indicated (b) as their preferred option and 3 companies indicated (a) as their preferred option. 
Proposal 3: Depending on outcome of discussion of proposals 1 and 2, RAN2 should select from one of the following options:
a. UE autonomous transmission feature shall be specified without any RAN1 impacts.
b. UE autonomous transmission feature is specified after checking with RAN1 about any RAN1 impacts.
c. UE autonomous transmission is not specified due to RAN1 impacts.


5	Summary
The following are proposals based on the above discussion.
Observation 1: UE autonomous transmission for deprioritized CG PDU can be described as following:  if PDU for a CG PUSCH is generated but not sent due to de-prioritization of the CG PUSCH, then the PDU is sent using a subsequent CG PUSCH without requiring an explicit indication (e.g., DCI scheduling retransmission) from network.
Proposal 1: RAN2 should discuss further to select between a and b below: the minimum duration between a deprioritized CG PUSCH for which a PDU is generated and CG PUSCH used for UE autonomous transmission of the PDU, is either
a. left unspecified and left to UE implementation, or
b. assessed further by RAN1/RAN2 to check whether it needs to be specified.
Proposal 2: UE shall not perform autonomous transmission of the PDU if network has scheduled a retransmission grant for the PDU under some conditions which depend on timing relationship between DCI/PUSCH of the scheduled retransmission and the autonomous transmission’s PUSCH. Conditions FFS. Behaviour for CG configured with repetitions also FFS.
Observation 2: RAN2 can assume that specification of HARQ RV used for UE autonomous transmission of CG PDU does not introduce RAN1 impacts.
Proposal 3: Depending on outcome of discussion of proposals 1 and 2, RAN2 should discuss and select from one of the following options:
a. UE autonomous transmission feature shall be specified without any RAN1 impacts.
b. UE autonomous transmission feature is specified after checking with RAN1 about any RAN1 impacts.
c. UE autonomous transmission is not specified due to RAN1 impacts.


6 Apendix: Draft RAN1 LS
	3GPP TSG-RAN WG2 Meeting #108	R2-xxxxxxx
Reno, USA, 18 – 22 November 2019

Title:	Draft LS on RAN1 impacts of UE autonomous transmission of de-prioritized CG PDU
Response to:	-
Release:	Release 16
Work Item:	NR_RAN_IIOT

Source:	Qualcomm Incorporated (to be changed to RAN2)
To:	RAN1
Cc: 	None

Contact Person:	
Name:	Vinay Joseph
E-mail Address:	vjoseph@qti.qualcomm.com

Send any reply LS to:	3GPP Liaisons Coordinator, mailto:3GPPLiaison@etsi.org 	

Attachments:	none

1. Description:
As part of the work on Industrial IoT, RAN2 is discussing UE autonomous transmission for deprioritized CG PDU which works as following: 
if PDU for a CG PUSCH is generated but not sent due to de-prioritization of the CG PUSCH, then the PDU is sent using a subsequent CG PUSCH without requiring an explicit indication (e.g., DCI for retransmission) from network.
RAN2 identified following aspects which may have potential RAN1 impacts:
- TBD based on offline discussion

2. Actions:
ACTION: 	RAN2 kindly requests RAN1 to consider the above, assess RAN1 impacts and feasibility of supporting UE autonomous transmission for deprioritized CG PDU.

3. Date of Next TSG-RAN WG2 Meetings:
RAN2#109	24 – 28 February 2020		Athens, Greece
RAN2#109bis	20 – 24 April 2020		Japan
RAN2#110	25 – 29 May 2020		China
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