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1
Introduction
During the RAN2#106 meeting, it was agreed to perform the following e-mail discussion:
· [106#xx][NR-U] Configured Grant (LG)

Intended outcome: Report to next meeting


Deadline:  Thursday 2019-08-08 
In this e-mail discussion, it is proposed to have two phases:

· 1st Phase (Deadline 2019-08-01, Thu, 23:59 Pacific Time): Companies are invited to provide their views on questions. Rapporteur will provide summary and proposals of the discussion after the 1st Phase.
· 2nd Phase (Deadline 2019-08-08, Thu, 23:59 Pacific Time): Review the summary and proposals provided by the Rapporteur. Rapporteur will polish the summary and proposals based on comments, and provide final outcome after the 2nd Phase.

2
Discussion
2.1
CG retransmission timer
2.1.1
Configuration of CG retransmission timer per HARQ process
In NR Rel-15, the UE maintains a single CG timer for a HARQ process. The expiry of the CG timer indicates ACK for the HARQ process. The CG retransmission timer is introduced for a similar purpose but it is considered as NACK at the expiry of the CG retransmission timer. From the configuration point of view, there may be no difference between the CG timer and the CG retransmission timer.

Question 1: Do companies agree that a CG retransmission timer is configured per HARQ process?
	Company
	Yes/No
	Comments if any

	MediaTek
	Yes
	Similar to the configuredGrantTimer, CG retransmission timer is optionally configured per ConfiguredGrantConfig and maintained for each HARQ process, if configured.

	OPPO
	No
	In R15, configuredGrantTimer is configured per ConfiguredGrantConfig not per HARQ process, and maintained for each HARQ process, as also indicated by MediaTek. In other words, the timer value is the same for all the HARQ process because there is only one configured timer, but the MAC entity can trigger/stop the timer independently for each HARQ process. 
So similar as R15, the introduced CG retransmission timer is also configured per configured grant configuration and maintained per HARQ process.

	Samsung
	No
	We think CGRT is configured per MAC entity, and is applied to all the unlicensed Serving Cells.

	Lenovo
	No
	Same as for the CGT in Rel-15, also the CGRT should not be configured per HARQ process. It is to be further discussed whether the CGRT is configured per ConfigGrantConfig or per serving cell/MAC entity.

	NEC
	No
	Regarding the configuration, one CG retransmission timer value is configured per ConfiguredGrantConfig. Then separate CG retransmission timer is maintained per HARQ progress, i.e. the same as CG timer.

	ETRI
	No
	CGRT is configured per serving cell similar to the CGT in Rel-15. A CGT may be running per serving cell since one configuration can be active per serving cell. 

	Nokia
	
	Configured per ConfiguredGrant but maintained per process.

	Fujitsu
	No
	As AUL of LTE, CG retransmission timer is configured per configured grant configuration rather per HARQ process. It’s not needed to configure timer independently for each HARQ process since there’s no reason to configure different timer value for different HARQ process. And CG retransmission timer can be maintained by each HARQ process separately.

	SPRD
	No
	CGRT is configured per cell.

	Ericsson
	No
	Agree with OPPO, CGRT shall be configured per Configured Grant Configuration and maintained per HARQ process.

	InterDigital
	No
	The CG retransmission timer should be configured per ConfiguredGrantConfig, but maintained per HARQ process ID, similar to the CG timer. 

	Charter Communications
	No
	The CGRT is maintained per HARQ process and should be configured per MAC entity.

	Intel
	No
	UE should maintain one CGretransmission timer per HARQ process and the configuration is per configuredGrantConfig as CG timer.

	Huawei 
	No
	CG retransmission timer is maintained per HARQ process while it is configured per BWP under configuredGrantConfig

	vivo
	No
	The CG retransmission timer should be configured (i.e., to set the initial value) per ConfiguredGrantConfig. 
The CG retransmission timer should be running per HARQ process.

	Qualcomm
	No
	The RRC configuration should be for the MAC entity as in LTE LAA but the timer is per HARQ process. As in  LTE LAA AUL, this will set the maximum duration before the UE is allowed to retransmit on this HARQ process.

	Apple
	No
	Agree with most companies that CG retransmission timer should be configured per MAC entity.

	ZTE
	No
	We agree with the views above that the configuration is per MAC entity but the timer is maintained per HARQ process. 

	LG
	
	Our intention is that CG retransmission timer is configured per configured grant configuration and maintained for each HARQ process


Summary: 19 companies participated in this question.

“No”: 16 companies

“Yes”: 1 company

“Not voted” 2 companies

Referring to the comments, different views on the configuration of CG retransmission timer were provided. They can be summarized as follows:

- per configured grant 11

- per MAC entity 5

- per serving cell 2

As can be seen, majority companies think that the CG retransmission timer is configured per CG, i.e. one value of the CG retransmission timer is configured per CG. Most companies also think that the CG retransmission timer is maintained per HARQ process. Thus, it is proposed:

Proposal 1: The CG retransmission timer value is configured per configured grant configuration (i.e., ConfiguredGrantConfig) and the CG retransmission timer is maintained per HARQ process.
2.1.2
Prohibition of new transmission and retransmission while the CG retransmission timer is running
It has been agreed that the state of HARQ feedback is considered as NACK at the expiry of the CG retransmission timer. However, the UE behaviour is still ambiguous while the timer is running. 
A similar timer, i.e., aul-RetransmissionTimer was introduced for AUL in FeLAA (i.e. time expiry = NACK). Both a new transmission and a retransmission on the AUL resource are prohibited for the HARQ process while the timer is running. When considering LBT failures, the reason for prohibiting the new transmission is to give more time for network to process subsequent transmission delay of either an HARQ feedback in DFI or a dynamic grant. Considering that the transmission can be performed after checking LBT success on a limited resource, the reason for prohibiting the retransmission is to provide more transmission opportunities to other UEs while the timer is running. For all these reasons, the same rule can be used for the CG retransmission timer in NR-U. 

Then, question is, should both new transmission and retransmission be prohibited for a HARQ process while the CG retransmission timer for the same HARQ process is running for NR-U?

Question 2: Do companies agree that both new transmission and retransmission are prohibited for a HARQ process while the CG retransmission timer for the HARQ process is running?

	Company
	Yes/No
	Comments if any

	MediaTek
	No
	The CGT is used for this purpose i.e. to prohibit overwriting the HARQ buffer. We do not need to specify existing functionality for the new timer.

We think that the two timers CG timer and CG retransmission timer should co-exist (see below), and CG timer should be used to protect overwriting the HARQ buffer. In other words, only one timer (CG timer) should be checked before overwriting the HARQ buffer.  There is no need to check CG retransmission timer additionally.

	OPPO
	Yes/No depends…
	Before we answer this question, we should clarify whether we need to start CG timer when UE performs transmission on the NR-U configured grant.
In last meeting, we only agreed “the legacy configured grant timer and behaviour is kept for preventing the configured grant overriding the TB scheduled by dynamic grant, i.e. it is (re)started upon reception of the PDCCH as well as transmission on the PUSCH of dynamic grant.”, but no consensus on whether we start CG timer upon transmission on the NR-U configured grant.

If both CG timer and CG retransmission timer are started upon transmission on NR-U configured grant, CG retransmission timer only prohibits retransmission since the new transmission is prohibited by the legacy CG timer, so the answer to this question is No.

If only CG retransmission timer is started upon transmission on NR-U configured grant, both new transmission and retransmission are prohibited, so the answer to this question is Yes. 

	Samsung
	Yes
	-

	Lenovo
	Yes, but
	From functionality point of view, UE shall not trigger a retransmission or new transmission while the CGRT is running. The question is whether we need to specify this behaviour in addition to the behaviour already specified for the CGT. 

	NEC
	Yes
	New transmission and retransmission shall be prohibited while CG retransmission timer is running. Since CG timer can prohibit new transmission, and if CG timer is always running while CG retransmission timer is running (depends on the agreement of Q3 and Q4), then the CG retransmission timer can be used only for prohibiting of retransmission.

	ETRI
	Yes
	We support that the CGT is used to avoid new transmission and the retransmission on NR-U configured grant is prohibited by the CGRT. But there is no new transmission during the running CGRT since it is valid within the CGT.

	Nokia
	Yes
	

	Fujitsu
	Yes
	We suggest starting CG timer upon new transmission on configured grant unless it’s has been agreed. New transmission on CG is permitted while the CG timer is not running. No need to check CG retransmission timer for new Tx. UE cannot trigger reTx on CG when CG timer expires. So retransmission on CG is only permitted while CG retransmission timer is not running and CG timer is running.

	SPRD
	No
	We think the new transmission is prohibited by the CGT while the retransmission on NR-U configured grant is prohibited by the CGRT. It will be more clear to describe the new transmission and retransmission scenarios separately.

	Ericsson
	Yes
	We shall apply the same rules for CG retransmission timer as aul-RetransmissionTimer in LTE. The CGT timer and CG retransmission timer may coexist and be started in parallel, since they serve different purposes. 

The CGT timer is for preventing a configured grant overriding a TB before gNB have time to send feedback. 

The CG retransmission timer is for auto retransmission (i.e. timer expiry = HARQ NACK) on configured grants for the case of the TB, previous being transmitted on a configured grant, if there is no HARQ feedback received when the timer expires. Obviously, there shall be no new transmissions nor retransmissions while the CG retransmission timer is running.

	InterDigital
	Yes
	Agree with Lenovo and MediaTek that prohibiting a new transmission while the CG retransmission timer is running does not require any changes, as the CG timer should be running while the CG retransmission timer is running (refer to answer to Q4).

	Charter Communications
	Yes
	For a HARQ process, when the CGRT is running both retransmission and new transmission should be avoided.

	Intel
	Yes
	As mentioned by the rapporteur, the purpose of the CG retransmission timer is:

- Allowing more scheduling opportunities for the network to respond to the (re)transmission on the CG

- Prevent HARQ process from retransmitting on CG resources too quickly once it is transmitted successfully.

Hence both new transmission and retransmission are prohibited on the HARQ process while the CG retransmission timer is running.

	Huawei, HiSilicon
	Yes
	Similar as AUL timer, CG retransmission timer prohibits any transmission on the associated HARQ process, either it is new transmission or retransmission, same as LTE

	vivo
	Yes
	We prefer that the mechanism of AUL-Retransmission timer could be reused for CG retransmission timer in NR-U.

	Qualcomm
	Yes, but
	In principle, yes. But for proper operation, CG timer should be longer than the retransmission timer. Then checking the CG timer will be sufficient. So this can be discussed after we resolve the values for these timers covered in below questions.

	Apple
	Yes
	

	ZTE
	Yes
	When CG retransmission timer is running, UE should wait for HARQ feedback or dynamic grant from the network, i.e UE should give some time for the network to process the transmission and generate either the HARQ feedback or dynamic grant. Hence, when the timer is running, transmission using configured grant should be prohibited for the HARQ process.

	LG
	Yes
	UE shall not trigger a retransmission or new transmission while the CG retransmission timer is running.


Summary: 19 companies participated in this question.

“Yes”: 16 companies

“Yes, but”: 2 companies

“Yes/No it depends”: 1 company
Referring to the comments, majority companies agree that the autonomous CG retransmission is prohibited while the CG retransmission timer is running. In addition, majority companies think that new CG transmission is also prohibited while the CG retransmission timer is running, because the CG timer is always running when the CG retransmission timer is running (considering the outcome of Question 3 and 4 where majority companies think that both CG timer and CG retransmission timer are used at the same time, and the length of CG retransmission timer is shorter than the length of CG timer). Thus, it is proposed:

Proposal 2: Autonomous retransmission on CG resource is prohibited for a HARQ process while the CG retransmission timer for the HARQ process is running. New transmission on CG resource is also prohibited for the HARQ process while the CG retransmission timer is running because the CG timer is always running when the CG retransmission timer is running.
2.2
Relationship between CG timer and CG retransmission timer
2.2.1
Simultaneous use of two timers
In the RAN2#105bis meeting, the following has been agreed for configured grant operation: 

·  R2 assumes that the configured grant timer is not started/restarted when configured grant is not transmitted due to LBT failure. PDU overwrite need to be avoided somehow. 

· The configured grant timer is not started/restarted when UL LBT fails on PUSCH transmission for grant received by PDCCH addressed to CS-RNTI scheduling retransmission for configured grant

· The configured grant timer is not started/restarted when the UL LBT fails on PUSCH transmission for UL grant received by PDCCH addressed to C-RNTI, which indicates the same HARQ process configured for configured uplink grant
· For BSR/PHR transmitted on configured grant, it is up to the implementation of the UE to handle the content of BSR/PHR.
· Retransmissions of a TB using configured grant resources, when initial transmission or a retransmission of the TB was previously done using dynamically scheduled resources, is not allowed
· A new timer is introduced for auto retransmission (i.e. timer expiry = HARQ NACK) on configured grant for the case of the TB previous being transmitted on a configured grant “CG retransmission timer”.
· the new timer is started when the TB is actually transmitted on the configured grant and stopped upon reception of HARQ feedback (DFI) or dynamic grant for the HARQ process. 

· the legacy configured grant timer and behaviour is kept for preventing the configured grant overriding the TB scheduled by dynamic grant, i.e. it is (re)started upon reception of the PDCCH as well as transmission on the PUSCH of dynamic grant.

To sum up, RAN2 has agreed to introduce a new timer (CG retransmission timer) as well as a legacy timer (CG timer), and has clarified the detailed behaviour for each timer. However, whether the two timers can be used at the same time is still not clear. Based on the contributions, the following options have been identified: 

· Option1: Both CG timer and CG retransmission timer are used at the same time (R2-1906404, R2-1907056, R2-1907638 and R2-1907871).
· Option2: One of CG timer and CG retransmission timer is used (R2-1906313 and R2-1907741).
Question 3: Which option do you prefer between Option1 and Option2?
	Company
	Option
	Comments if any

	MediaTek
	Option 1
	We think that the two timers have different uses: CG timer is used to protect the HARQ buffer from being overwritten. CG retransmission timer is used to trigger an autonomous retransmission from the UE at its expiry. Therefore both timers should be used at the same time.

	OPPO
	Option 1 with clarification
	In our view, CG timer protect the HARQ buffer from being overwritten by new transmission. CG retransmission timer is used to trigger autonomous retransmission and also avoids excessive retransmission. These two timers can be triggered upon transmission on NR-U configured grant.

	Samsung
	Option 1
	But this should be applied only to unlicensed carriers:

if CGRT is configured:

- licensed carriers: CGT only (as defined in Rel-15);

- unlicensed carriers: CGT and CGRT.

Else:

- CGT only (as defined in Rel-15).

	Lenovo
	Option 1
	Agree with Mediatek

	NEC
	Option 1
	Agree with companies above.

	ETRI
	Option 1
	Both CGT and CGRT are used at the same time upon transmission on UL configured grant. It is to be clarified when the timers are started/restarted.

	Nokia
	Option 1
	

	Fujitsu
	Option 1
	We think the CG timer is necessary. CG timer is used to prevent unlimited retransmission while ACK feedback is not received from network side. CG retransmission timer is used to autonomously retransmit data on CG resource. So both are used.

	SPRD
	Option 1
	Both CGT and CRGT will be triggered simultaneously at least upon transmission on NR-U configured grant.

	Ericsson
	Option 1
	Agree with MediaTek, option 1 can work. Both timers can be operated at the same time for a HARQ process, if both of them are configured. Also option 2 may work, but we expect less spec changes for option 1. Option 1 may require to define what “periodicity” means for CGT (configuredGrantTimer may take values 1 to 64 in Rel 15) in the presence of autonomous uplink, it also means we shall not restart CGT at retransmissions as we need a way to limit the maximum number of transmissions attempts for one TB.

	InterDigital
	Option 1
	As agreed, the legacy CG timer and behaviour is additionally kept for preventing the configured grant overriding the TB scheduled by dynamic grant and storing the TB in the HARQ process buffer.

	Charter Communications
	Option 1
	The two timers serve different intents and need to run both upon a CG transmission. 

	Intel
	Option 1
	As mentioned in our response to Q2, the main purpose of CG retransmission timer is:

· Allowing more scheduling opportunities for the network to respond to the (re)transmission on the CG 

· Prevent HARQ process from retransmitting on CG resources too quickly once it is transmitted successfully

On the other hand, the main purpose of CG timer is to prevent the HARQ buffer of dynamic grant from over written by the configured grant and vice versa.  Also the expiry of the CG timer indicate an ACK for the HARQ process while the expiry of the CG retransmission indicate a NACK for the HARQ process.

	Huawei, HiSilicon
	Option1
	These two timers serve different purposes and both of them should be used at the same time. Beside, with this option, there is less impact to the current specification. 

	vivo
	Option 2
	We should follow FeLAA principle. The CG timer is used to prevent a new transmission via the corresponding HARQ process (i.e., to prohibit PDU overwrite). Considering that DFI including HARQ feedback has been introduced for NR-U configured grant, similarly to AUL in FeLAA, the problem of PDU overwrite can be completely addressed by maintaining a state variable HARQ_FEEDBACK. Therefore, it is sufficient and easier to use only one timer (i.e., CG retransmission timer) as was done in FeLAA. 

	Qualcomm
	Option 1
	Agree with others that these two timers are used for different purposes. Even though there will be a DFI for NR-U CG, it is also good to have a fallback mechanism for new transmissions via the CG timer.

	Apple
	Option 1
	

	ZTE
	Option 2 preferred but Option 1 is also okay
	We think option 2 is slightly simpler to specify but option 1 is also acceptable. 

	LG
	Option 1
	


Summary: 19 companies participated in this question.

Option 1: 18 companies

Option 2: 2 companies

NOTE : ZTE counted twice

Majority companies prefer to use both CG timer and CG retransmission timer at the same time. Thus, it is proposed:

Proposal 3: Both CG timer and CG retransmission timer are used at the same time for a HARQ process.
2.2.2
The value of two timers
If option 1 is chosen for Q3 (i.e. both timers are used at the same time), we need to discuss how to configure the value of these timers. Based on the contributions, there are several options as shown below:
· Option 1 : same value is applied for both the CG timer and the CG retransmission timer.
· Option 2:  the value of the CG retransmission timer is longer than the CG timer. 
· Option 3 : the value of the CG retransmission timer is shorter than the CG timer. 
Among the options, the Option1 is not feasible because these timers start at the same time but suggest different UE behaviours upon timer expiry, i.e. the UE considers ACK upon CG timer expiry and NACK upon CG retransmission timer expiry.

In Option 2, the UE has to perform retransmission after the CG retransmission timer expires because the UE considers NACK upon CG retransmission timer expiry. The retransmission after CG retransmission timer expiry should be performed until ACK feedback in DFI is received. It requires additional signalling and delays new transmission on the configured grant until the ACK feedback in DFI is received.

Moreover, in NR Rel-15, when the MAC PDU in the HARQ buffer of the HARQ process is determined to be ACK, the UE does not perform the retransmission of the MAC PDU. However, in Option 2, the UE has to perform retransmission of the MAC PDU even if the MAC PDU is determined as ACK. It would have huge impact on MAC specification.
On the other hand in Option 3, the UE does not perform retransmission after the CG timer expiry. Yet, the retransmission opportunity is ensured for the UE between CG retransmission timer expiry and CG timer expiry. It does not require additional signalling, and new transmission on the configured grant is not delayed.

Based on the contributions [R2-1906404, R2-1907056, R2-1907638, R2-1907871], Option 3 would be more desirable in terms of signalling overhead, new transmission opportunity and specification impact. 
Question 4: If both timers are used at the same time (If option 1 is chosen for Q3), do companies agree that the value of CG retransmission timer is shorter than the CG timer?
	Company
	Yes/No
	Comments if any

	MediaTek
	Yes
	As illustrated in our contribution R2-1907056, the value of CG retransmission timer must be shorter than the CG timer, so that the HARQ buffer will not be overwritten until the retransmission.

	OPPO
	Yes
	Otherwise, autonomous retransmission can never be triggered. 

	Samsung
	Yes
	-

	Lenovo
	Yes
	

	NEC
	Yes
	

	ETRI
	Yes
	Autonomous retransmission on UL configured grant can occur after the CGRT expires within the running CGT

	Nokia
	Yes
	

	Fujitsu
	Yes
	

	SPRD
	Yes
	

	Ericsson
	Yes
	The value of the CG timer should be long enough to allow the UE to perform autonomous retransmissions. 

	InterDigital
	Yes
	

	Charter Communications
	Yes
	

	Intel
	Yes
	As stated in our contribution R2-1906274, in order to limit the number of CG retransmission and also prevent the HARQ buffer used by the HARQ process from overwritten by other dynamic grant or configured grant, gNB should configured a value for the configuredGrantTimer for used by configured grant to control the number of  times CGretransmission timer can restart, hence the number CG retransmission. In other words, the UE should restart the CGretransmissionTimer everytime there is a CG retransmission, but the configuredGrantTimer should keep running until its expiration. Once the configuredGrantTimer expires, no more CG retransmission for this HARQ process. This will prevent RLC triggering a retransmission while the HARQ process for the same RLC packet is still ongoing. Otherwise, this will create a RLC reordering problem because the two HARQ process trying to send the same set of RLC PDUs.

	Huawei, HiSilicon
	Yes
	CG timer controls the new transmission and CG retransmission timer controls the retransmission

	Vivo
	Yes
	Agree with MediaTek.

	Qualcomm
	Yes
	Agree with MTK. This is the proper configuration to allow retransmissions on CG resources by the UE. 

	Apple
	Yes
	

	ZTE
	Yes
	When CG timer is shorter than CG retransmission timer, once CG timer expires, the MAC PDU is determined as ACK. UE will perform a new transmission using configured grant resource. Then the MAC PDU may be dropped. Hence CG timer should be configured longer than CG retransmission timer. it may be used for restricting the number of configured grant transmissions. If multiple transmissions fail, once CG timer expires, the MAC PDU may be dropped.

	LG
	Yes
	


Summary: 19 companies participated in this question.

All companies voted for “Yes”. The rapporteur would like to propose the following:
Proposal 4: The value of the CG retransmission timer is shorter than the value of the CG timer.
2.2.3
Restart of CG timer at CG retransmission
If “Yes” is chosen for Q4 (i.e. value of CG retransmission timer is shorter than the CG timer), another related question is following.
In the RAN2#105bis meeting, RAN2 made agreements on UE behaviour related to CG timer when LBT failure happens or when the dynamic grant is received. According to the agreements, the UE starts both CG timer and CG retransmission timer at a new CG transmission on the CG resource, 

and the UE restarts the CG retransmission timer at every CG retransmission on the CG resource. However, RAN2 has not decided whether to restart CG timer at CG retransmission.
Based on contributions, following options are considered for restarting of CG timer at CG retransmission:
· Option 1: The CG timer is not restarted at CG retransmission 

(R2-1907056, R2-1906274 and R2-1906414).
· The CG retransmission is allowed during the limited time interval between the CG retransmission timer expiry and the CG timer expiry.
· Option 2: The CG timer is restarted at CG retransmission (R2-1906757).
· As long as CG retransmission is not completed, the new transmission is prohibited on the CG resource because the CG timer restarts at every CG retransmission.
Question 5: Which option do you prefer between Option1 and Option2?

	Company
	Option
	Comments if any

	MediaTek
	Option 1
	As illustrated in our contribution R2-1907056, CG timer should not be restarted at retransmission to avoid the retransmissions being repeated indefinitely. Instead, CG timer should be used to limit the total duration, i.e. the maximum number, of retransmissions.

CG retransmission timer should be stopped when CG timer expires. As the HARQ buffer can be overwritten by new data after CG timer expiry, autonomous retransmissions will not be possible after that point.

	OPPO
	Option1
	Agree with MTK.
Given the CG timer and CG retransmission timer are triggered upon new transmission on CG resources, CG timer should not be restarted at autonomous retransmission, otherwise the autonomous retransmission would be repeated indefinitely.

	Samsung
	Option 1
	Note that Option 1 is already supported with the existing procedure (i.e. in the retransmission, CGT is restarted (only) if the uplink grant is addressed to CS-RNTI/C-RNTI (i.e. not a configured grant)).

	Lenovo
	Option 1 
	

	NEC
	Option 1
	

	ETRI
	Option 1
	

	Nokia
	Option 1
	

	Fujitsu
	Option 1
	CG timer should not be started at CG retransmission, otherwise the CG timer will never expires and the function of CG timer will be lost. 

	SPRD
	Option 1
	

	Ericsson
	Option 1
	In Rel-15, the CGT timer is defined for preventing a configured grant overriding a TB before gNB have had time to send feedback (schedule the HP). With autonomous uplink, restart of CGT upon CG retransmission means we will need either a new timer or a new counter to limit the maximum number of attempts per TB. We prefer a timer as that is better related to the wanted QoS than a counter which the expiry of will depend on how often LBT succeeds.

	InterDigital
	Option 1
	Otherwise the TB can remain in the HARQ buffer for an undetermined amount of time.

	Charter Communications
	Option 1
	

	Intel 
	Option 1
	See our response to question 3

	Huawei, HiSilicon
	Option1
	

	Vivo
	Option 1
	The CG timer is intended to restrict the overall transmission (i.e., initial transmission and retransmission) period of the corresponding HARQ process for the configured grant. Thus, it should not be restarted at each CG retransmission.

	Qualcomm
	Option 1
	Option 1 is the only logical choice with Option 3 of Q4. If Option 2 is used, the CG timer will keep running until receiving an ACK for the retransmission (as in Q6 below); however, this is not an optimal operation when CG timer is larger to allow retransmissions. It is also simpler to keep the current specification for CG timer and do not add any new start/restart occasions for it.

	Apple
	Option 1
	

	ZTE
	Option 1
	In case of LBT failure, according to the past agreement, CG timer is not restarted at CG retransmission. In case of LBT success, since CG timer is configured longer than CG retransmission timer, it may be used for restricting the number of configured grant transmission. If the CG timer is restarted at every CG retransmission, it has no such effect.

	LG
	Option 1
	


Summary: 19 companies participated in this question.

All companies voted for “Option 1”. The rapporteur would like to propose the following:
Proposal 5: The CG timer is not restarted at autonomous retransmission on CG resource after the CG retransmission timer expiry.
2.2.4
Stopping CG timer at HARQ feedback reception
According to previous agreements, CG retransmission timer is stopped when the HARQ feedback in DFI is received (regardless of whether it is ACK feedback or NACK feedback). However, it is not decided yet whether to stop the CG timer when the HARQ feedback in DFI is received (R2-1906404 and R2-1907638). 
When NACK feedback is received, it is preferred that the CG timer does not stop. If the CG timer does stop, the new transmission is allowed, and the retransmission opportunity would disappear.

On the other hand, when ACK feedback is received, it is preferred that the CG timer does stop. If the CG timer does not stop, the new transmission is unnecessarily prohibited until the CG timer expires.
Question 6: Do companies agree that UE does not stop the CG timer upon NACK feedback reception, and stops the CG timer upon ACK feedback reception?

	Company
	Yes/No
	Comments if any

	MediaTek
	Yes
	It is reasonable to stop the CG timer when ACK is received, to provide the opportunity to overwrite the HARQ buffer with new data, if it exists. In case of NACK, it should not be stopped, as the data will need to be retransmitted.

	OPPO
	Yes
	

	Samsung
	Partially yes
	From our understanding, network sends DFI only for ACK feedback (not NACK feedback), and that is why RAN2 decided to introduce a new timer, CGRT, for NACK purpose. So we think CGT is stopped upon reception of DFI (which is ACK only).

	Lenovo
	Yes
	

	NEC
	Yes, and FFS
	In case of ACK reception, CG timer should be stopped. In case of NACK feedback reception, the CG timer does not stop, but may expire before CG transmission opportunity starts, then whether new transmission or retransmission should be performed?  Do we need to restart CG timer to ensure CG retransmission can happen?

	ETRI
	Yes
	

	Nokia
	Yes
	

	Fujitsu
	Yes
	When ACK feedback is received, CG timer should be stopped to make new transmission feasible while the CG retransmission timer may not need to be stopped. Upon reception of NACK feedback(if NACK also supported), CG retransmission can be stopped to make earlier retransmission. 

	SPRD
	Yes
	

	Ericsson
	Yes
	Agree with MediaTek. 

	InterDigital
	Yes
	Agree with Mediatek

	Charter Communications
	Yes
	

	Intel
	Yes
	Since CG timer is use to lock the resources, an ACK indicates the resources can be unlock, thus UE should stop the CGtimer. On the other hand, a NACK indicates resources are still in use, thus the UE should not stop the CGtimer.

	Huawei, HiSilicon
	Yes
	agree with MTK

	Vivo
	Yes
	If option1 is chosen for Q3, we share the same view with MediaTek.

	Qualcomm
	Yes
	Also agree with MTK. DFI can include both ACK and NACK.

	Apple
	Yes
	Agree with MTK.

	ZTE
	Yes
	

	LG
	Yes
	


Summary: 19 companies participated in this question.

Yes: 17 companies

Partially yes: 1 company 
Yes, and FFS: 1 company
All companies voted for “Yes”. However, some companies were wondering if NACK feedback is included in the DFI. According to Section 7.2.1.3.4 of TS 38.889, it is captured as follows:

UE may autonomously initiate retransmission for a HARQ process that was initially transmitted via configured grant mechanism for NR-unlicensed when it receives NACK feedback via DFI for the corresponding HARQ process.

From rapporteur understanding, NACK feedback as well as ACK feedback can be included in the DFI. It is therefore proposed:
Proposal 6: The UE does not stop the CG timer upon NACK feedback reception, and stops the CG timer upon ACK feedback reception.
2.3
MAC PDU overwritten issue
RAN2 has made following agreements:
· R2 assumes that the configured grant timer is not started/restarted when configured grant is not transmitted due to LBT failure. PDU overwrite need to be avoided somehow. 

With the agreement, the CG timer is not started/restarted even if uplink transmission is not performed due to LBT failure. Then, the TB not transmitted due to LBT failure may be replaced by a newly generated TB.

There are different views on how to avoid the PDU overwritten issue:

· Option 1: The UE does not generate a new TB if there is a pending TB for the HARQ process due to LBT failure (R2-1906757).
· Option 2: The UE transmits the pending TB using same or different HARQ process if the size of pending TB matches the CG resource (R2-1906725).
· Option 3: Introduce HARQ_FEEDBACK. The state variable is set to NACK by default and can only be updated based on DFI. As long as HARQ_FEEDBACK = NACK, new transmission on configured grant is not allowed (R2-1907741).
· Option 4: Start the CG timer even if the LBT fails, which reverts the previous RAN2 agreement (R2-1906274

).
Question 7: Which option do you prefer among Options 1 ~ 4?
	Company
	Option
	Comments if any

	MediaTek
	Option 2 and Option 4, but…
	Option 2: The UE should attempt to transmit the TB that has failed due to LBT at the next CG transmission opportunity, using the same HARQ process. The size of the TB will match the next available CG resource, because a single value is configured for all CG occasions. The HARQ PID will be signalled in UCI along with the configured grant as per the RAN1 agreement.

Option 4: The CG timer should be started to prevent the HARQ buffer from being overwritten before the next CG transmission opportunity.



	OPPO
	Option 2 with clarification
	UE would use the next CG resource to transmit the TB which has failed due to LBT, and the HARQ process ID is the same as the one failed to transmit due to LBT.

	Samsung
	Option 2
	But perhaps UE does not have to check the size of configured grant (which would be same anyway).


	Lenovo
	Option 1 and Option 2 
	Option 1 is in our understanding part of the behaviour corresponding to Option 2. A UE should make another transmission attempt for a pending TB (failed LBT) on a CG resource associated with same or different HARQ process (if this HARQ process is availble for a transmission). Instead of generating a new TB for a CG transmission UE should rather transmit a TB which is pending for transmission in another HARQ process due to LBT failure. Essentially UE checks before obtaining a new MAC PDU for an initial transmission on a configured uplink grant PUSCH resource whether there is a TB pending for transmission due to LBT failure. 

	NEC
	Option 1 and Option 2
	If the TB is not transmitted due to LBT failure, it can be marked as pending TB and UE should try other configured transmission oppoturity without the need to check size of the configured grant. Whether the configured grant for the next try is associated with same or different HARQ process can be up to UE implementation.

	Nokia
	Option 2 but with the same process
	There is no reason for NR-U to use different process since it’s up to UE to select the process and indicate it in the UCI. It should not change process for retx. For initial tx, it is up to UE implementation since anyway the NW is not aware if it has not sent anything yet.

	Fujitsu
	Option 1 or Option 3
	If TB transmission on CG is failed for LBT, UE should transmit the pending TB using the same HARQ process ID at the next CG resource. 

On each CG resource UE should check CG timer running or not(CG timer is not start upon LBT failure). If not running UE should further check if there is TB in buffer never successfully sent for that process, if yes, UE should not generate a new TB for that process and just transmit the pending TB, otherwise UE can generate a new TB and transmit. 

For option 3, it is a little more complicated to introduce HARQ status but this is an alternative to resolve the PDU overlapping problem. 

	SPRD
	Option 1 and Option 2 with clarification
	UE should transmit the pending TB using the same HARQ process id at subsequent CG resource without checking the size of the CG resource.

	Ericsson
	Option 3
	It is reasonable to reuse the same rules as in LTE AUL, in this way, the UE doesn’t override the pending TB. At the same time, the UE shall use the same HARQ process to avoid update the CG-UCI. The UE can transmit/retransmit this pending TB at the next CG transmission opportunity (i.e., this pending TB should be prioritized over new data). Such behaviour needs to be captured in the spec. 

	InterDigital
	Option 2
	Whether the UE selects the same HARQ process ID or a different one for the retransmission can be left ot UE implemenation.

	Charter Communications
	Option 1 & 2
	Agree with Lenovo that generation of a new MAC PDU should be prevented for a HARQ process with a pending TB. 

	Intel
	Option 4
	Start the CG timer regardless of LBT outcome to prevent PDU overwrites. Note that existing CG timer is used for preventing PDU overwrite and this should be continued to be used. As on the RAN2 assumption, it is unclear whether the CG timer is the new timer or the existing CG timer.

	Huawei, HiSilicon
	Option1/2 but with modification
	For option2, we are not sure how it can work if the UE transmits the pending TB with a different HARQ process for retransmission, in which case soft combining at the network side will not be possible, if the pending TB has been transmitted before while not ACKed. For the case of new transmission, the approach by option2 may be able to work. But it cannot work for the case when the pending TB has been transmitted before. 
Hence, from our understanding, the UE behaviour should be, the UE transmits the pending TB with the same HARQ process id if the previous transmission fails due to LBT. It implies that the UE does not generate a new transmission for a certain HARQ process if the transmission on the HARQ process has failed due to LBT and the NDI is not toggled. The UE generates a new transmission when the NDI in the DFI is toggled. 
Although option1/2/3 are listed by the rapporteur as different options, from our understanding they are essentially very similar. They are just the different approaches for capturing the same idea in the spec. 


	Vivo
	Option 3
	Actually, option3 is the FeLAA mechanism. We should reuse it for NR-U unless a new NR-U specific argument is brought up. 

	Qualcomm
	Option 3
	Even though Option/Option 2 combination can also work, Option 3 achieves the same thing in a much simpler way. We will need to take into account DFI in Option 1 anyway, by starting a new transmission if ACK is received, so the variable will need to be defined anyway.

	Apple
	Option 3
	Seems option 1/2/3 are similar to each other and we prefer a little bit to reuse the FeLAA design. 

	ZTE
	Option 4
	When CG timer is running, UE will consider NDI not to be toggled. It may perform auto retransmission. Hence the HARQ buffer being overwritten may be avoided.

	LG
	Option 2 but with the same HARQ process
	


Summary: 18 companies participated in this question.

Option 1: 6 companies (Lenovo, NEC, Fujitsu, SPRD, Charter Communications, Huawei HiSilicon).

Option 2 with same or different HARQ process: 5 companies (Samsung, Lenovo, NEC, InterDigital, Charter Communications)

Option 2 but with same HARQ process: 6 companies (MediaTek, OPPO, Nokia, SPRD, Huawei HiSilicon, LG)

Option 3: 5 companies (Fujitsu, Ericsson, vivo, Qualcomm, Apple)

Option 4:  3 companies (MediaTek, Intel, ZTE)

NOTE: The companies indicating multiple options were counted as supporting for each of them
There are no clear majorities in this question. The rapporteur propose to discuss this issue at the next meeting. 

Proposal 7: Discuss how to avoid PDU overwritten issue due to LBT failure.
2.4 RNTI handling
The following table shows how to interpret new transmission, retransmission, and activation/deactivation when an UL grant is received for a CG/SPS/AUL resource.

	
	NR CG
	LTE SPS
	LTE AUL

	New transmission
	C-RNTI regardless of NDI
	C-RNTI regardless of NDI
	C-RNTI with NDI toggled

	Retransmission
	CS-RNTI with NDI=1
	SPS C-RNTI with NDI=1
	C-RNTI with NDI not toggled

	Activation/Deactivation
	CS-RNTI with NDI=0
	SPS C-RNTI with NDI=0
	AUL C-RNTI with NDI=0


Based on contribution, following options can be considered: 

· Option 1 : RNTI which is used for scheduled retransmission should be discussed in RAN1 (R2-1907741).
· Option 2 : CS-RNTI is used for scheduled retransmission, and C-RNTI is used for new transmission, similar to NR CG or LTE SPS (R2-1905005).

· Option 3 : C-RNTI is used for both new transmission and scheduled retransmission, similar to LTE AUL.
Question 8: Which option do you prefer among Options 1 ~ 3?
	Company
	Option
	Comments if any

	MediaTek
	Option 2
	Same principle as NR CG should be used.

	OPPO
	Option 2
	

	Samsung
	Option 2
	We do not see the motivation to follow Option 3 for NR-U.

	Lenovo
	Option 2
	

	NEC
	Option 2
	This can be further confirmed by RAN1.

	ETRI
	Option 2
	

	Nokia
	Option 2
	

	Fujitsu
	Option 2
	Same principle as NR CG.

	SPRD
	Option 2
	

	Ericsson
	Option 2
	In LTE LAA AUL, both UEs and the eNB need to track NDI values for every AUL grant. Sometimes, it was observed that a UE may miss interpret a DCI for a new transmission as a DCI for a retransmission. In one example, a eNB may miss an initial transmission with an AUL grant sent by a UE, after a while, the eNB may schedule a dynamic grant to the UE for the same HARQ process and the DCI carries the same NDI value as the one that the UE has reported in the AUL transmission, in this case, a misinterpretation may occur. There is no reason to adopt LTE AUL approach for NR-U to cause the same issue as in LTE LAA AUL.

	InterDigital
	Option 2
	

	Charter Communications
	Option 2
	Same as NR CG.

	Intel
	Option 1 and 3
	We prefer to align with LTE AUL using C-RNTI for new transmission and retransmission and AUL C-RNTI for activation/deactivation and DFI, Since the RNTI for scheduled retransmission, indicating the DFI and activation/deactivation for CG are discussed in RAN1, RAN2 needs to get confirmation from RAN1 on this.

	Huawei, HiSilicon
	Option2 with modification
	Similar to R15 configured grant. But, the UE should regard the UL grant as new transmission when PDCCH addressed to C-RNTI with NDI toggled is received. 

Note that always using C-RNTI regardless NDI may cause ambiguity. E.g., if the gNB miss-detects the AUL transmitted by UE, and sends a UL grant scrambled with C-RNTI to schedule an initial transmission for the same HARQ process, the UE will misunderstand that the previous AUL was correctly decoded by the gNB and flush the buffer. Thus a PHY layer miss-detect would lead to higher layer retx.

	vivo
	Option 2
	Align with the Rel-15 NR mechanism.

	Qualcomm
	Option 2
	Rel-15 NR is always the baseline. However, note that RAN1 is also discussing this issue, including some enhancements for NDI checking of DCI and UCI. RAN2 does not need to make a decision until RAN1 reaches a conclusion.

	Apple
	Option 2
	

	ZTE
	Option 2
	

	LG
	Option 2
	


Summary: 19 companies participated in this question.

Option 1: 1 company

Option 2: 18 companies

Option 3: 1 company 
NOTE : Intel counted twice

Majority of the companies prefer Option 2. However, it was also mentioned by various companies that Option 2 needs to be further confirmed by RAN1. Thus, the rapporteur think that, from RAN2 perspective, Option 2 is agreeable but this needs to be confirmed by RAN1.   
Proposal 8: From RAN2 perspective, CS-RNTI is used for scheduled retransmission, and C-RNTI is used for new transmission, similar to NR CG. Final decision on this should be confirmed by RAN1.
2.5 Other aspects
Question 9: Any other aspects do you want to discuss?  
	Company
	Comments

	MediaTek
	As discussed in our contribution R2-1907056:

CG retransmission timer has to be stopped when configured grant Type 2 is re-initialised, similar to the CG timer. This is because the size of the UL grant can change at re-initialisation.

	NEC
	If two timer are used simultaneously, CG retransmission timer has to be stopped while CG timer expires. Otherwise, when retransmission is triggered upon CG retransmission timer expires, the HARQ buffer has already been overwritten due to the CG timer expires.

	Ericsson
	How to limit CG autonomous retransmissions for a HARQ process? 

One remaining issue is that a UE may autonomous HARQ retransmit a HARQ process for a very long time which creates excessive interference (in case of misalignment between gNB and UE) or bad QoS for the UE. 
The gNB may not successfully receive the TB either due to bad radio channel quality or the channel is seldom obtained due to LBT failures. A huge delay may be incurred for the HARQ process configured with AUL. 
It is inefficient from resource utilization point of view. Therefore, it is necessary to introduce a maximum limit on AUL retransmissions triggered by a UE. There are two options expected.

Option 1:  for a HARQ process configured with AUL using a configured grant, a maximum time period is configured during which the UE is allowed to perform autonomous retransmissions. 

Option 2:  for a HARQ process configured with AUL using a configured grant, a maximum number of HARQ transmission attempts is configured. 

We prefer Option 1. The timer may be a newly defined timer, or reuse of CG timer, such as configuredGrantTimer which we have indicated in the answers above. 


There was not enough input to conclude on the above aspect. Thus, no proposal is made for now, but discussion can be continued based on contributions at the next meeting, if necessary.

3
Summary

Total 19 companies joined this e-mail discussion, and shared their view on configured grant. Given the answers above, the following proposals are made:
Proposal 1: The CG retransmission timer value is configured per configured grant configuration (i.e., ConfiguredGrantConfig) and the CG retransmission timer is maintained per HARQ process.
Proposal 2: Autonomous retransmission on CG resource is prohibited for a HARQ process while the CG retransmission timer for the HARQ process is running. New transmission on CG resource is also prohibited for the HARQ process while the CG retransmission timer is running because the CG timer is always running when the CG retransmission timer is running.
Proposal 3: Both CG timer and CG retransmission timer are used at the same time for a HARQ process.
Proposal 4: The value of the CG retransmission timer is shorter than the value of the CG timer.
Proposal 5: The CG timer is not restarted at autonomous retransmission on CG resource after the CG retransmission timer expiry.
Proposal 6: The UE does not stop the CG timer upon NACK feedback reception, and stops the CG timer upon ACK feedback reception.
Proposal 7: Discuss how to avoid PDU overwritten issue due to LBT failure.
Proposal 8: From RAN2 perspective, CS-RNTI is used for scheduled retransmission, and C-RNTI is used for new transmission, similar to NR CG. Final decision on this should be confirmed by RAN1.
4
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�We don't think current agreements indicate both timers will be triggered upon new transmission on CG resource, even though we prefer to trigger them.


�I think that It could be clear based on this email discussion.


�As clarified, this means auto retransmission on CG resources.


�OK. I will provide a summary based on your feedback


�This is an incorrect reference. 


�Thank you for the feedback. It is corrected.


�Given that this question was already considered in Q4 and Q5.


There is no need for a specific any additional discussion on these because the CG retransmission is allowed during the limited time interval between the CG retransmission timer expiry and the CG timer expiry.
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