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1 Introduction
This document is a report on the following email discussion, initiated after RAN2#115-e:

[Post115-e][509][SDT] CG open issues (Xiaomi)
      Scope: Discuss the open issues for CG including:
	CG frame work for unlicensed and licensed spectrum, Whether to support UE autonomous retransmission, Detailed UE behaviours regarding the start/stop/expiry of the timer after the CG/DG transmission for CG-SDT, CG resource/HARQ process which can be selected during initial CG transmission phase or subsequent CG transmission phase, UE request/assistance information for CG SDT, Whether switching between CG and RA-SDT is allowed (after having selected CG-SDT for the initial UL and othre FFS for CG 
     Intended outcome: agreeable proposals
      Deadline: Long

Email discussion deadline: October 21st, 0900 UTC 

The email discussion deadline for company feedbacks is one day earlier than the tdoc submission deadline (i.e. October 22nd) of RAN2#116-e, so as to allow the email discussion rapporteur to have extra time to provide the summary of the email discussion. 
The previous RAN2 agreements on the CG SDT are provided in the Annex section.

2 Contact Points
Respondents to the email discussion are kindly asked to fill in the following table.
	Company
	Name
	Email Address

	Xiaomi
	Yumin Wu
	wuyumin@xiaomi.com

	Huawei, HiSilicon
	Yinghao Guo
	yinghaoguo@huawei.com

	Samsung
	Anil Agiwal
	anilag@samsung.com

	ZTE
	Eswar Vutukuri
	eswar.vutukuri@zte.com.cn

	InterDigital
	Faris Alfarhan
	faris.alfarhan@interdigital.com

	Sharp
	Chongming Zhang
	Chongming.zhang@cn.sharp-world.com

	Lenovo, Motorola Mobility 
	Joachim Löhr
	jlohr@lenovo.com

	Nokia
	Chunli Wu
	Chunli.wu@nokia-sbell.com

	OPPO
	Xue Lin
	linxue@oppo.com

	Ericsson
	Henrik Enbuske
	Henrik.enbuske@ericsson.com

	Sony
	Yassin Awad
	Yassin.Awad@sony.com

	vivo
	Yitao Mo (Stephen)
	yitao.mo@vivo.com

	Apple
	Fangli XU
	fangli_xu@apple.com

	Google
	Shiangrung Ye
	shiangrungye@google.com

	ASUSTeK
	Erica Huang
	Erica_Huang@asus.com

	Fujitsu
	Ohta, Yoshiaki
	ohta.yoshiaki@fujitsu.com

	LG Electronics
	SeungJune Yi
	seungjune.yi@lge.com

	TCL
	Hejun Wang
	hejun.wang@tcl.com

	Spreadtrum
	Lifeng Han
	Lifeng.Han@unisoc.com

	ETRI
	Jaeheung Kim
	kimjh@etri.re.kr

	ITRI
	Lin, Jung-Mao
	moumou3@itri.org.tw

	CATT
	Chandrika Worrall
	chandrika@catt.cn

	Qualcomm
	Ruiming Zheng
	rzheng@qti.qualcomm.com

	CMCC
	Xueyan Huang
	huangxueyan@chinamobile.com

	Intel
	Ansab Ali
	ansab.ali@intel.com

	Sierra Wireless
	Serkan Dost
	sdost@sierrawireless.com



3 Discussion


Figure 1: Different transmission phases of CG-SDT
As the UE behaviours regarding the use of the CG for SDT are quite different in different CG transmission phases, we would like to divide the CG-SDT into the following phases (as illusrtrated above):
· Initial CG transmission phase
· Initial CG new transmission phase
· Initial CG retransmission phase (i.e. after the UE autonomously triggers the CG retransmission)
· subsequent CG transmission phase (i.e. after the UE has received response from the gNB)
Due to the discussion on the support of either licensed band or unlicensed band, the following questions are divided into three different categories:
· Questions only for licensed band: are marked with “licensed band”.
· Questions only for unlicensed band: are marked with “unlicensed band”
· Questions for both licensed band and unlicensed band: are not added with any band specific marker.

3.1 Support of the licensed band
According to the RAN1 LS provided below, the CG configuration in licensed band is reused for CG-SDT.
	In RAN1#104b-e
· It is RAN1’s common understanding that the CG configuration mechanism in licensed band can be reused for CG-SDT in principle.


From the rapporteur’s understanding, the Rel-16 UE behaviours (e.g. configuredGrantTimer) in RAN2 can be reused to manage the HARQ initial transmission, and to support the dynamic grant retransmission. The details on the UE autonomous retransmission is to be discussed in Setion 3.3.
[bookmark: _Hlk85537434]Question 1: Can the Rel-16 CG configuration mechanism (e.g. configuredGrantTimer) in licensed band be reused for CG-SDT?
(Companies not providing the answer “Yes” are encouraged to indicate which aspect(s) of the Rel-16 CG of the licensed band needs to be changed.) 
	Company
	Answer (Yes/No)
	Comments

	Huawei, HiSilicon
	Yes
	Configured grant time still can used for pre-emption of the new transmission on CG for a certain HARQ process. It should be further studied whether the UE still consider the UL transmission as successful at CGT expiry

	Samsung
	Yes
	

	ZTE
	Yes, 
(baseline)
	This can be used as the starting point. However, we need to discuss which framework is used for autonomous retransmission and feedback from network etc based on the questions below (and we should decide whether something needs to be borrowed from NR-U framework on top of this etc). 

	InterDigital
	Yes
	The CG timer is necessary to govern HARQ process management, just as in connected mode. The timer also acts as implicit ACK at expiry.

	Sharp
	Yes
	

	Lenovo
	Yes
	HARQ buffer management for configured grants should be done as in RRC_Connected state

	Nokia
	Yes
	

	OPPO
	See comments
	We think the functionality of CGT is needed in CG-SDT operation. We need to further discuss whether to introduce any enchancment based on CGT, e.g., CGT can be also used to control PDCCH monitoring.

	Ericsson
	Yes, comment
	Yes can be used as baseline. Timers should be discussed separately. The need for CG timer depends on feedback scheme defined for CG-SDT. If we rely on dynamic feedback grant for retransmission, this might not be needed.

	Sony
	Yes
	Yes, we could reuse configuredGrantTimer.

	vivo
	Yes
	In the WID, it is explicitly stated that UL data is transmitted on pre-configured PUSCH resources via reusing the configured grant type 1. Thus, it is a spontaneous logic to reuse the CGT for CG-SDT procedure. 

	Apple
	Yes
	

	Google
	Yes
	At least configured grant timer can be reused for CG-SDT.

	ASUSTeK
	Yes
	

	Fujitsu
	Yes
	Would respect RAN1.

	LG
	Yes
	However, we think there is no real benefit to use CGT in SDT. 
The purpose of the CGT is to prohibit a new Tx while the CGT is running. The SDT is targeted to transmit “small” data, which is transmitted infrequently. Even without the CGT, there is no real scenario to transmit a new data while the CGT is running.
We think the practical scenario is that the network does not configure CGT for SDT.

	TCL
	Yes
	We CGT is needed for CG-SDT, and the impact on UE behaviour should be discussed, e.g. prioritization between retransmission and new transmission, HARQ select, etc.

	Spreadtrum
	Yes
	

	ETRI
	Yes
	

	ITRI
	Yes
	

	CATT
	Yes (with commenys)
	Different from data transmission in RRC connected mode, the UE may lose uplink synchronization or the network does not decode the DM-RS especially for the initial transmission using CG-SDT. So it may happen that the network does not figure out which UE and whether the UE performs CG-SDT transmission. In this case, CGT expires and the UE presumes that transmission succeeds which is not reasonable

	Qualcomm
	Yes
	

	CMCC
	Yes 
	

	Intel
	Yes
	We do not see any obvious reason to differ from Rel-16 design

	NEC
	Yes
	We agree to use it as a baseline. We agree with Ericsson that some discussions are still needed on the use of timers in CG-SDT. For instance, upon configuredGrantTimer expiry, the UE currently assumes that the UL transmission was successful as no ACK/NACK feedback is supported for UL transmission. This will not be the case if L1-ACK is supported.

	Xiaomi
	Yes
	



	Summary:
26 companies provided feedbacks. All companies provided answer “Yes”, and agreed to reuse the Rel-16 CG configuration mechanism as baseline for CG-SDT.


Proposal 1 (26/26): The Rel-16 CG configuration mechanism in licensed band is reused the baseline for CG-SDT.

3.2 Support of the unlicensed band
According to the work item description [25] of SDT, the solutions designed for licensed frequency are reused for the unlicensed frequency if applicable.
	Focus of the WID should be on licensed carriers and the solutions can be reused for NR-U if applicable. 


According to the CG configuration (e.g. CG type-1), the CG configuration and the UE behaviours are quite different between the licensed band and the unlicensed band. Here we listed a few examples on the differencese between the licensed band and the unlicensed band as follows:
Table 1: Comparesion between the CG of licensed band and the CG of the unlicensed band
	Example functions
	Licensed band
	Unlicensed band

	Handling of HARQ
	The HARQ process ID of CG PUSCH is determined by the CG resource location of the time domain.
	The HARQ process ID of CG PUSCH is selected by the UE. The HARQ process ID and RV selected by the UE is indicated via the UCI in the CG PUSCH.

	Channel access
	NA
	Need to consider the CAPC (Channel Access Priority Classes) for different PHY channels and different contents (e.g. DRB, SRB and MAC CE).

	Handling of LBT failure 
	NA
	Need to consider how/when to start/restart/stop the corresponding timer (e.g. configuredGrantTimer and cg-RetransmissionTimer)  of CG at LBT failure.

	UE autonomous retransmission
	NA
	Need to retransmit MAC PDU after the expiry of the cg-RetransmissionTimer.

	RRC configuration paramters
	Licensed band specific configuration:
repK-RV


	Unlicensed band specific configuration:
cg-COT-SharingList
cg-COT-SharingOffset
cg-minDFI-Delay
cg-RetransmissionTimer
CG-COT-Sharing
CG-StartingOffsets


As RAN1 already agreed to reuse the CG configuration mechanism in licensed band, RAN2 could discuss further whether/how the CG-SDT can be supported for the unlicensed band. If RAN2 agreed to support CG-SDT for the unlicensed band, RAN1 needs to be informed to evaluate whether the CG configuration mechanism in unlicensed band can be reused.
According to the email discussion in [26], it is still FFS whether NR-U related parameters are need or not. From the rapporteur’s understanding, the CG configuration mechanism in licensed band cannot be reused for the unlicensed band, and many RRC configuration parameters which are unlicensed band specific cannot be used for the licensed band, according to the comparision examples given in the above table.
Question 2: Should the CG-SDT be supported for the unlicensed band in Rel-17?
	Company
	Answer (Yes/No)
	Comments

	Huawei, HiSilicon
	Not sure
	We think it can be considered at the end of R17 if time allows. We should further anlayze whether we can reuse the mechanism for CG-SDT for unlicensed and how much can be reused. 

Also, RA-SDT should also be put under the discussion for unlicensed. 

	Samsung
	Yes
	

	ZTE
	Yes
	We think the CG-SDT should be supported in unlicensed band as well unless some show-stopper is identified for this. 
In fact, it seems that the NR-U framework (especially autonomous retransmission and associated downilink feedback combined with HARQ process indication in UL would require no further optimisations for SDT operation). Note that the discussion below seems to indicate that some similar mechanism may be needed also for licensed operation. But for unlicensed operation it is unclear what is missing. 

However if something is missing, then we agree that we should not try to optimsie this for NR-U operation (as required by the WI). So, if companies think that something is missing for NR-U, it would be good to understand what this is. 

	InterDigital
	yes
	CG is already supported for unlicensed spectrum in R16, and that support can be extended to inactive state without the need to optimize.

	Sharp
	-
	No strong option. We can go with majority views.

	Lenovo
	
	We generally support SDT operating in shared spectrum. However we should reuse the existing NR-U framework and avoid some enhancements.

	Nokia
	-
	As stated in the WID, Ok if the general design is applicable to NR-U. But no NR-U specific solutions to be discussed.

	OPPO
	-
	We are generally fine to support CG-SDT in unlicensed band if no extra enhancement is needed. But it should be further evaluated by RAN1. We suggest to focus on lisenced band for now.

	Ericsson
	Not now
	We think the licensed based operation should be finalized as agreed in the WID. If time allows, we can consider unlicensed. There is limited time left in this WI. There might be additional work for RAN1/RAN4 to support unlicensed.

	Sony
	No
	We need to discuss the unlicensed band in the future releases. In this Release, we just need to focus on licensed bands.

	vivo
	Not sure
	Currently, we are not sure whether the CG PUSCH configuration and/or general procedure (e.g. autonomous retransmission) for CG-SDT can be common for both licensed band or unlicensed band or not. Thus, as per the WID, we think RAN2 should prioritize the solution for the licensed band at first and then further estimate whether the achieved design is also feasible for unlicensed operation.

	Apple
	-
	[bookmark: OLE_LINK18][bookmark: OLE_LINK19]NR-U specific SDT mechanism (not only CG-SDT) can be discussed after the general design is completed. 

	Google
	-
	The focus should be on licensed carriers. If the solution for licensed carriers is also applicable to unlicensed carrier, the solution can be used on unlicensed carrier.  

	ASUSTeK
	-
	No strong view. NR-U for SDT could be discussed after design on lisenced band is completed.

	Fujitsu
	No
	Even in licensed band, the detailed mechanisms are still under discussions. Once the detailed discussions are settled down, RAN2 can check if those mechanisms can be reused for unlicensed band.

	LG
	Neutral
	We think unlicensed band is not the main target of SDT.

	TCL
	-
	For the Rel-17 discussion is nearing the end. We may focus on the general design and licensed spectrucm and postone the discussion on unlicensed environment to Rel-18, including CG-SDT and RA-SDT. 

	Spreadtrum
	-
	CG-SDT can be supported for unlicensed band if no further enhancement is needed for it.

	ETRI
	-
	We can consider SDT for unlicensed band after CG-SDT for licensed band is finalized.

	ITRI
	-
	We can go with majority views.

	CATT
	-
	We think we should concentrate on the issues on licensed spectrum. Then if time allows and no critical issues have been identified for unlicensed spectrum, we can study CG-SDT for unlicensed spectrum.

	Qualcomm
	Yes
	Based on WID, the general design for SDT in licensed band is applicable to NR-U SDT. 

	CMCC
	No
	NR-U specific SDT mechanism can be discussed in future releases.

	Intel
	Not sure
	We think unlicensed band operation can be supported assuming no new further enhancements are needed

	NEC
	-
	If time allows, we can evaluate if unlicensed band can be supported after the finalization of the design of CG-SDT for licensed band; otherwise, we can discuss it in future release.

	Xiaomi
	Neutral
	We are open to invovle the unlicensed band if time allows.



	Summary:
26 companies provided feedbacks. 4 companies provided the answer “Yes”. 4 companies provided the answer “No”. 3 companies provided answer “Not sure”. 15 companies are generally Neutral on whether to include the support of the unlicensed band, and consider that this could be included if time allows.


Proposal 2 (22/26): The CG-SDT is supported for the unlicensed band only when Rel-17 time allows.
Question 3: If the CG-SDT is supported for the unlicensed band, can the Rel-16 CG (e.g. Handling of HARQ process, channel access, handling of LBT failure, UE autonomous retransmission and RRC configuration parameters) of the unlicensed band be reused for CG-SDT?
(Companies not providing the answer “YesNo” are encouraged to indicate which aspect(s) of the Rel-16 CG of the unlicensed band needs to be changed.) 
	Company
	Answer (Yes/No)
	Comments

	Huawei, HiSilicon
	Yes
	But we think it should be further investigated whether the NRU CG mechanism can be completely reused. Participation from RAN1 should also be needed.

	Samsung
	Yes
	

	ZTE
	Yes
	It seems that NR-U framework solves a number of open issues for licensed operation that are discussed below. 

	InterDigital
	Yes
	No need to optimize SDT for unlicensed spectrum, per the WID guidance “Focus of the WID should be on licensed carriers and the solutions can be reused for NR-U if applicable”. It can be reused as is.

	Sharp
	Yes
	

	Lenovo
	Yes
	

	Nokia
	Yes
	

	OPPO
	Yes
	Can be taken as baseline.

	Ericsson
	-
	See question 2.

	Sony
	-
	See question 2 above.

	vivo
	Yes
	

	Apple
	Yes
	

	ASUSTeK
	Yes
	

	Fujitsu
	Yes
	

	LG
	Yes
	However, it has to decided first whether the unlicensed band is supported for CG-SDT. Even if it is decided to be supported, whole functionality defined for NRU CG may not be needed, e.g. LBT failure recovery is not needed for SDT. Only the applicable functionality may be reused for SDT, depending on further discussion.

	TCL
	-
	See Question 2. 

	Spreadtrum
	Yes
	

	ETRI
	Yes
	

	ITRI
	Yes
	

	CATT
	-
	We think whether CGT is needed if feedback is provided for the initial transmission if the UE will assume the transmission is successful when CGT expires.

	Qualcomm
	Yes
	

	CMCC
	-
	See Q2.

	Intel
	Yes
	

	NEC
	Yes
	

	Xiaomi
	Yes
	



	Summary：
26 companies provided feedbacks. 4 companies think that the unlicensed band does not need to be supported. 1 company thinks that some modification is needed. From the rapportaur’s understanding, it seems that most companies are ok to have Rel-16 solution as the baseline for the unlicensed band, and companies who observed some extra issues can provide more details via company contributions.


Proposal 3 (21/26): If the CG-SDT is supported for the unlicensed band, the Rel-16 CG of the unlicensed band is reused as the baseline for CG-SDT. 

3.3 UE autonomous retransmission in licensed band
[7] considers that “the UL CCCH transmission can not be detected by NW in case the initial CG transmission fail, thus no retransmission can be scheduled by NW”, and proposes a “timer based CG retransmission mechanism” as follows:
· The timer will be started once the MAC PDU to transmit has been obtained by the HARQ entity for the CG grant. 
· If successful feedback is received, the UE should stop the timer
· If no successful feedback can be received before the expiration of the timer, the UE should consider the CG transmission fail and trigger the retransmission of the HARQ process with coming CG resources.
According to the RAN2#114-e meeting agreements as quoted in the Annex, L1 feedback is to be provided from the gNB to the UE after the CG transmission. As an example, the autonomous retransmission of the cg-RetransmissionTimer for the unlicensed band is quoted below.
	38.321: start/restart condition of cg-RetransmissionTimer
6>	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.

	38.321: stop condition of cg-RetransmissionTimer
If a HARQ process receives downlink feedback information, the HARQ process shall:
1>	stop the cg-RetransmissionTimer, if running;

	38.321: expiry of cg-RetransmissionTimer
2>	else if the cg-RetransmissionTimer for the corresponding HARQ process is configured and not running, then for the corresponding HARQ process:
[bookmark: _Hlk23460335]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):
[bookmark: _Hlk23460367]4>	deliver the configured uplink grant and the associated HARQ information to the HARQ entity.


Question 4: Is the UE autonomous retransmission needed for CG-SDT in licensed band?
	Company
	Answer (Yes/No)
	Comments

	Huawei, HiSilicon
	Yes
	We think it is improper to assume ACK when the ConfiguredGrantTimer expires for CG-SDT in RRC_INACTIVE, since the radio link is generally less reliable than CONNECTED. In this case, we have to rely on CG retransmission to retransmit the data when the CG transmission fails
It should also be confirmed by RAN1 is that whether the DMRS of the initial CG transmission was not decoded by the gNB. If this is a possible case, the UE should be able to transmit the data again. 

	Samsung
	Yes
	In RAN2 #113bis it was agreed that
- UE start a window after CG/DG transmission for CG-SDT.   FFS whether to design a new timer or to reuse an existing timer

In our understanding, the window was to trigger retransmission.

	ZTE
	Yes
	Enabling autonomous retransmission seems simpler. 

If not, then we either need a short error detection timer (e.g. T319-like timer that is restarted) for SDT or the UE has to declare SDT failure after waiting until the expiry of SDT timer (which may lead to unnecessary latency). 

	InterDigital
	Yes
	The UE might need to retransmit the TB, e.g. when channel/beam conditions vary. Autonomous retransmission can be triggered if no ACK is received before the expiry of the CG-SDT timer, as described by the rappourtur above.

	Sharp
	Yes
	At least for the first MAC PDU, autonomous retransmission is necessary. For the subsequent transmission, it could be discussed. 

	Lenovo
	Yes 
	Autonomous retransmission mechanism seems to be suitable to handle transmission/reception errors.

	Nokia
	No
	We do not see the need to have autonomous retransmission for licensed band. Even if re-attempt is introduced for initial transmission, it should not be as retransmissions since there is no need to restrict to the HARQ process ID for initial transmission.

	OPPO
	Maybe
	Since the HARQ process ID of CG PUSCH in licensed band is determined by the CG resource location of the time domain, the duration between two nearest CGs with same HARQ process shall be in multiples of periodicity. UE has to wait for a long duration before performing the autonomous retransmission. While this is not a issue in NR-U due to  flexible HARQ prosses selection. The transmission efficiency would be decreased if the similar retransmission mechanism is reused in licensed  band. 
In addition, we think it is necessary to gurantee the successful transmission of the first UL, FFS on whether depending on legacy autonomous retransmission mechanism.

	Ericsson
	No
	Likely scenario is that CG periodicity is long enough to allow dynamic retransmission grants. Other cases can also be handled by dynamic grants. We think autonomous retransmissions is an optimization for a special case.

	Sony
	No
	May be what is needed here is an expilicit L1 feedback so that gNB can send ACK or NACK. If none (i.e. DTX) or NACK is received at the UE, the UE can re-attempt the CG PUSCH at the next CG occasion.

	vivo
	Yes
	If no response is received from the NW after the initial transmission, then the UE should autonomously retransmit the built MAC PDU with a power ramping mechanism. This helps the UE to go through the poor radio condition. 

	Apple
	Yes
	HARQ retransmission should be supported for the CG-SDT transmission. For the first CG transmission (including CCCH data), if NW doesnot receive it, the retransmission can only be triggered by UE itself after some time. 

	Google
	No
	Different from unlicensed spectrum where gNB has no complete control of the network, autonomous retransmission may not have significant gain but complexity.  

	ASUSTeK
	Yes
	The retransmission could be used for initial phase, and could be further discussed for subsequent phase since the NW can schedule retransmissions for subsequent transmission. 

	Fujitsu
	No
	Most cases would be handled by dynamic grant. 

	LG
	Yes
	We think it is beneficial to support autonomous retransmission for CG-SDT. 
The autonomous retransmission for SDT should be supported regardless of whether the band is licensed or unlicensed. Two options can be considered:
- Option 1: Introduce a new solution
- Option 2: Reuse the CGRT mechanism for licensed band
For Option 2, it has to be checked whether the reuse of the CGRT mechanism causes any problem for licensed band, e.g. HARQ sharing issue.
We slightly prefer Option 1 as it is much cleaner.

	TCL
	Yes
	For CG-SDT failure, autonoumous retransmission might be simpler. In this case, a timer may be needed, e.g. CGT. 
We also open to HARQ retransmission solution. 

	Spreadtrum
	Yes
	Maybe it is simpler to use autonomous retransmission.

	ETRI
	No
	Agree with Nokia and Sony

	ITRI
	No
	We think that the initial CG transmission fail should be considered as SDT failure case.

	CATT
	-
	We have some questions on this issue.
1.How to trigger this. Based on CGRT like timer?
2. How to define the UE behavior, for example, whether the UE can select one CG occasion with the same TB size like NR-U or the UE can only select the CG occasion with the same HARQ process ID, i.e. it is autonomous retransmission (NR-U) or it is autonomous transmission (IIoT in Rel-16)

	Qualcomm
	No
	The retransmission can be handled by the dynamic grant. If no autonomous retransmission, the error can be handled by the upper layer or detected by the SDT failure detection timer.

	CMCC
	Yes
	Autonomous retransmission seems beneficial for SDT, whether CG retransmission timer is reused can be further studied. 

	Intel
	No
	Supporting autonomous retransmissions (based on CG-Retx timer operation as in the uinlicensed operation) may bring more questions to address and increased complexity. We think that CG periodicity is long enough to support dynamic retransmission grants (as Ericsson mentioned).

	NEC
	No
	We prefer to rely on DG and SDT failure in case of multiple failures.

	Sierra Wireless
	No
	The retransmission can be handled using dynamic grant. 

	Xiaomi
	Yes
	We would agree with ZTE that the UE autonomous retransmission seems simpler compared with other enhancements. 



	Summary:
26 companies provided feedbacks. 14 companies provided answer “Yes”. 11 provided answer “No”, and consider that we should rely on the dynamic grant for retransmission. Two companies provides a few questions on how the autonomous retransmission is performed.


Proposal 4 (14 (Yes)/ 11 (No)): RAN2 is request to discuss whether the UE autonomous retransmission in licensed band is needed.

Question 5: If the UE autonomous retransmission is not needed for CG-SDT in licensed band,  what is the expected behaviour (e.g. whether the UE will do nothing until T319 expires or some other behvaiours) if the UE does not receive the feedback from the gNB?
	Company
	Answer

	Huawei, HiSilicon
	With the CG-T, the UE can assume NACK when CG-T expires. 

	Samsung
	If UE does not receive feedback and CG-T expires, SDT can be considered as failed and operation as in case of SDT timer expiry can be applied.

	ZTE
	If UE autonomous retransmission is not supported, the UE will terminate SDT and enter IDLE in case the T319-like timer expires. 

	Sharp
	UE does nothing until SDT failure detection timer expiry.

	Lenovo
	If no autonomous retransmission functionality is supported, the general SDT failure mechanism should kick in.

	Nokia
	It should rather be re-attempt other than retransmission, if anything needed for the initial transmission phase. 
But note that retransmission also possible from NW based on DTX detection on PUSCH, not that clear if we need re-attempt esp. considering there is no collosion for CG and if there is no power ramping

	OPPO
	Do nothing until SDT failure detection timer expires.

	Ericsson
	If no retransmission grant is received, UE assumes the transmission is successful and waits to receive the RRCRelease shortly after. If the RRCRelease is not received before the SDT failure timer expires, the CG-SDT procedure failed and the UE transits to Idle. And the latter would always be true also for the autonomous retransmission case.

	Sony
	An expilicit L1 feedback is needed so that gNB can send ACK or NACK in a time window (i.e. configuredGrantTimer). If none (i.e. DTX) or NACK is received at the UE, the UE can re-attempt the CG PUSCH at the next CG occasion.

	vivo
	The UE can transmit a new MAC PDU on the next available CG PUSCH occasion as long as the SDT failure detection timer is running. 

	Apple
	If UE autonomous retransmission is not supported, UE will do nothing and wait for the SDT failure timer expiry. 

	Google
	Upper layer will handle the SDT failure.  

	Fujitsu
	We assume the UE consider the SDT transmission as ACKed. 

	LG
	If L1 feedback is not received until CGT expires, the UE considers that the last HARQ transmission is failed, and no special behavior is needed in this case. RLC may retransmit the failed PDU, if needed.
However, we don’t agree that the UE will do nothing until T319 expiry. The UE can transmit a new data after CGT expiry.

	TCL
	If UE autonomous retransmission is not supported, it means that the SDT is failed in fact. We may declare SDT failure and stop T319 in advance. Then perforn SDT failure handling, e.g. enter IDLE state.

	Spreadtrum
	The SDT failure detection mechanism can be used.

	ETRI
	If UE autonomous retransmission is not supported, the UE waits until SDT failure timer expires and enters IDLE state when the timer expires.

	ITRI
	UE will do nothing until the SDT failure detection timer expiry.

	CATT
	If autonomous retransmission is not supported, the UE can wait until T319’ timer expires.

	Qualcomm
	UE assumes the previous transmission is successful if the UE does not receive the feedback from the gNB.

	CMCC
	UE waits until t319 expires.

	Intel
	Based on the SDT failure detection timer expiry, the UE shall trigger an abrupt termination of the SDT session

	NEC
	UE does nothing and considers CG-SDT successful as long as no SDT failure has been declared.

	Sierra Wireless
	UE waits for SDT failure detection timer. 

	Xiaomi
	The UE should not be allowed to send the same RRCResumeRequest again. As such the UE should not send new data, and may be able to receive the RRCRelease message until the T319-like timer expires.



	Summary:
26 compnaies provided feedbacks. Companies provided a few options on the expected UE behaviourif the UE does not receive the feedback from the gNB within the running period of the CGT.
For the transmission status of the MAC PDU, companies provided the following options:
· Option 1: The UE assumes NACK.
· Option 2: The UE assumes ACK
As not many companies provided the feedbacks for this question, the rapporteur would consider this point as an FFS.

For the subsequent UE behaivours, companies provided the following options:
· Option 1 (21): The UE does nothing, but keep monitoring the PDCCH. If the RRCRelease is not received before the SDT failure timer expires, the SDT procedure fails and the UE transits to IDLE.
· Option 2 (2): The UE transmits a new MAC PDU at the next CG occasion.
· Option 3 (1): The UE declare SDT failure and stop T319 in advance.
From the rapporteur’s understanding, Option 2 may cause security issue if the same RRCResumeRequest message is sent again.


Proposal 5.a (21/24): If the UE autonomous retransmission is not needed for CG-SDT in licensed band and if the UE does not receive the feedback from the gNB while the CG-SDT timer is running, the UE keeps monitoring the PDCCH and waits for the expiry of the SDT failure timer. FFS whether the UE is allowed to transmit a new MAC PDU at the next CG occasion.
Proposal 5.b: If the UE autonomous retransmission is not needed for CG-SDT in licensed band and if the UE does not receive the feedback from the gNB while the CG-SDT timer is running, RAN2 is requested to discuss the following Options to determine the transmission status of the initial MAC PDU:
· Option 1: The UE assumes NACK.
· Option 2: The UE assumes ACK.

Question 6: If the UE autonomous retransmission in licensed band is needed for CG-SDT, is the UE autonomous retransmission only required in the initial CG transmission phase?
	Company
	Answer (Yes/No)
	Comments

	Huawei, HiSilicon
	No
	But we agree that the initial transmission needs the CG autonomous retransmission more than the subsequent transmission. 

	Samsung
	No
	No need to have different behaviour for initial CG transmission phase and subsequent CG transmission phase

	ZTE
	No
	We agree with the above views and we also prefer a common solution which can be used in all CG transmission during SDT.

	InterDigital
	No
	Given a timer is used to regulate the retransmissions, this can be used for retransmissions beyond the initial CG transmission as well

	Sharp
	Yes
	For the subsequent CG transmission phase, dynamic grant could be enough to be used for retransmission.

	Lenovo
	No
	We should have one common behaviour.

	Nokia
	Yes but
	It should rather be auto transmission other than retransmission for the initial CG transmission. 
For subsequent transmission phase, agree with Sharp no autonomous retransmission is needed.

	OPPO
	No
	We do not see much necessary to introduce different behaviours although the successful transmission of the first UL is more important.

	Ericsson
	No
	See earlier responses. Not using autonomous retransmissions is simpler and can be more effective in terms of handling HARQ processes

	Sony
	No
	Agree with OPPO.

	vivo
	No
	As long as the MAC PDU is transmitted via the CG-SDT resources, autonomous retransmission should be supported. 

	Apple
	No
	Autonomous retransmission is required for the initial transmission phase more than the subsequent transmission phase. And the simple way is to support it in general for all phases. 

	ASUSTeK
	No
	

	Fujitsu
	No
	We are not supportive to have autonomous retransmission.

	LG
	No
	We want a single behavior.

	TCL
	No
	We don’t think this restriction is necessary. A common solution is prefered. 

	Spreadtrum
	No
	

	ETRI
	No
	

	CATT
	No
	If CGRT is supported, we think one common behavior should be defined

	Qualcomm
	No
	

	CMCC
	No
	

	Intel
	No
	We prefer to have a common solution for both cases

	NEC
	No
	A common solution is preferred.



	Summary:
26 companies provided feedbacks. 2 companies provided answer “Yes”. 24 companies provided answer “No”.


Proposal 6 (24/26): If the UE autonomous retransmission in licensed band is needed for CG-SDT, the UE autonomous retransmission is allowed during the whole period of the SDT procedure (i.e. not restricted in the initial CG transmission phase).

If the UE autonomous retransmission is needed for CG-SDT, RAN2 needs to decide the HARQ process and the uplink grant used for retransmitting the MAC PDU. According to the legacy UE behaviours for the UE autonomous retransmission in 3GPP TS 38.321, we could have the following options:
· Option1: UE autonomous (re)transmission specified in Rel-16 URLLC (i.e. UE perform the retransmission on the CG occasion associated to the same HARQ process)
· Option 2: Rel-16 NR-U based UE autonomous retransmission (i.e. HARQ process is indicated in UCI)
	Option 1 (38.321): 
For each uplink grant, the HARQ entity shall:
1>	identify the HARQ process associated with this grant, and for each identified HARQ process:
…
3>	else if this uplink grant is a configured grant configured with autonomousTx; and
3>	if the previous configured uplink grant, in the BWP, for this HARQ process was not prioritized; and
3>	if a MAC PDU had already been obtained for this HARQ process; and
3>	if the uplink grant size matches with size of the obtained MAC PDU; 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.

	Option 2 (38.321):
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 (i.e. retransmission on configured grant):
4>	deliver the configured uplink grant and the associated HARQ information to the HARQ entity.


Question 7: If the UE autonomous retransmission is supported in licensed band, which of the following options is used?
· Option1: UE autonomous (re)transmission specified in Rel-16 URLLC (i.e. UE perform the retransmission on the CG occasion associated to the same HARQ process)
· Option 2: Rel-16 NR-U based UE autonomous retransmission (i.e. HARQ process is indicated in UCI)
· Option 3: Some other mechanism (companies can explain.)
	 Company
	Answer
(Option 1/2/3)
	Comments

	Huawei, HiSilicon
	Option1
	We think Option1 can be reused for now but we need to check whether anything specific to SDT is needed.

	Samsung
	Option 1
	

	ZTE
	Option 2 

(Option1 may depend on RAN1 design)
	We think option 2 is feasible. 
However, for option 1 the feasibility depends on the RAN1 design for the mapping between SSB and the CG occasion. For instance, if there is one to one mapping between SSB and CG occasion, if a given HARQ process ID is mapped to a given CG ocassion, then it seems that once the CG occasion is selected, then the HARQ process ID and the SSB will be fixed for the rest of the SDT session. Note that there is further discussion below regarding whether or not the SSB can be changed during the SDT session (e.g. no suitable SSB found etc). So, we have to check the overall compatibility of the option 1 with the RAN1 defined mapping for SSB to CG occasion and the need for potentially changing the SSB during the SDT session

	InterDigital
	Option 1 
	Option 1 is the R15 baseline for license spectrum. 
Regarding mapping of SSBs to CG occasions, we think network implementation can insure that all SSBs in a given slot can map to the same HARQ process, e.g. by using multiple CG configurations (for different SSBs) or multiplexing the CG occasions in the same slot in the frequency domain. Using multiple CG configurations is also beneficial, given there is a single UE spatial filter configured per CG configuration.

	Sharp
	Option 1
	

	Lenovo
	
	Not sure that we understand the question. Autonomous Retransmissions are always occurring on the same HARQ process, also for NR-U. 

	Nokia 
	Option 3
	It is autonomous transmission, not retransmission. No need to restrict to certain HARQ process from air interface point of view (option 1) and no need to indicate the process ID to gNB (option 2).

	OPPO
	Option 1
	

	Ericsson
	Option 1, comment
	Option 1 has less impact on CG-SDT design. However it will complicate HARQ process and SSB mapping. Simpler not to use autonomous retransmissions.

	Sony
	Option 3
	 If no feedback from the network, a UE only support re-attempt for the same transmission at the next available occasion.

	vivo
	Option 2
	Option 2 seems the simplest solution (also it helps to facilitate the fast autonomous retransmission) as long as CG-UCI can be supported for SDT. 

	Apple
	Option 1
	

	ASUSTeK
	Option 1
	

	Fujitsu
	Option 1
	If autonoums retransmission is supported.

	LG
	Option 1
	

	TCL
	Option 2
	Option 2 is flexible. Agree with ZTE, we should consider the mapping configuration of SSB to CG occasion. 

	Spreadtrum
	Option 1
	

	ETRI
	Option 1
	

	CATT
	Option 1
	Same questions as in Question 4.
1.How to trigger this. Based on CGRT like timer?
2. How to define the UE behavior, for example, whether the UE can select one CG occasion with the same TB size like NR-U or the UE can only select the CG occasion with the same HARQ process ID, i.e. it is autonomous retransmission (NR-U) or it is autonomous transmission (IIoT in Rel-16)

	Qualcomm
	Option 1
	

	CMCC 
	Option 1
	

	Intel
	Option 2
	Agree with company views above that option 2 seems to offer more flexibility in SSB to CG occasion mapping and does not necessarily have RAN1 impact.

	NEC
	Option 1
	Baseline solution if autonomous retransmission is supported, which we do not think is necessary in licensed band.
The NR-U solution of Option 2 would require the support of UCI for licensed band, which we think is too complicated.

	Xiaomi
	Option 1
	



	Summary:
24 companies provided feedbacks. 17 companiew provided the answer “Option 1”. 4 companies provided the answer “Option 2”. 2 companies provided the answer “Option 3”. 1 companies assumes the same HARQ process is always used. 


Proposal 7 (17/24): If the UE autonomous retransmission is supported in licensed band, the UE autonomous transmission specified in Rel-16 URLLC is considered as the baseline.

3.4 “CG-SDT timer” in licensed band
According to the Rel-16 CG procedure, the RACH procedure and the LTE PUR procedure, the timers related to the CG-SDT operation could serve the following functions:
· Function 1: The retransmission of a MAC PDU is triggerd by the expiry of a timer, alike cg-RetransmissionTimer and ra-ResponseWindow/msgB-ResponseWindow.
· Function 2: The CG-SDT failure is trigger by the expiry of a timer, alike T319 and  pur-ResponseWindowTimer.
· Function 3: The UE monitors x-RNTI PDCCH or the feedback from the gNB, alike pur-ResponseWindowTimer and ra-ResponseWindow/msgB-ResponseWindow.
· Function 4: The HARQ initial transmission of the CG can only be triggerd when the timer associated to the correposnding HARQ process is not running, alike configuredGrantTimer.
As RAN2 agreed that “UE starts a window after CG/DG transmission for CG-SDT” in RAN2#113bis-e, the detailed UE behaviours regarding the window of the CG-SDT would include the PDCCH monitoring during the running period of ther “CG-SDT timer”, the starting/restarting time of the “CG-SDT timer”, the stopping condition of the “CG-SDT timer” and the UE behaviours at the expiry of the “CG-SDT timer”. From the rapporteur’s understanding, RAN2 can firstly agree on the detailed UE behaivours/functions (e.g. Function 1/2/3) regarding the “CG-SDT timer”, and then decide whether the introduction of one or more new timer(s) are needed.
Regarding the expiry of the the “CG-SDT timer”, we could have the following options:
· Option 1: The UE autonomously retransmits the MAC PDU of CG-SDT upon the expiry of the “CG-SDT timer”. 
· Option 2: The CG-SDT failure is triggered upon upon the expiry of the “CG-SDT timer”.
· Option 3: Others
For Option 1, the UE behaviours is alike the expiry of the cg-RetransmissionTimer or the ra-ResponseWindow/ msgB-ResponseWindow.  For Option 2, the UE would stop the CG-SDT procedure, like the LTE PUR as quoted below. The RRC procedure details on the handling of the CG-SDT failure of Option 2 would need more discussion in RAN2.
	36.321:
-	if the pur-ResponseWindowTimer expires:
-	indicate to upper layers the transmission using PUR has failed;
-	discard the PUR-RNTI.

	36.331:
Upon reception of PUR fallback or PUR failure indication from lower layers, the procedure ends.
NOTE:	For transmission using PUR, further UE actions upon reception of PUR fallback or PUR failure indication from lower layers (see TS 36.321 [6]) is left up to implementation.

	36.331:
3>	if PUR failure indication is received from lower layers:
4>	consider the PUR occasion as skipped;
4>	if pur-ImplicitReleaseAfter number of consecutive PUR occasions have been skipped:
5>	if pur-TimeAlignmentTimer is configured, indicate to lower layers that pur-TimeAlignmentTimer is released;
5>	release pur-Config;
5>	discard previously stored pur-Config.



Question 8: What would be the expected UE behaivours regarding the expiry of the the “CG-SDT timer”?
· Option 1: The UE autonomously retransmits the MAC PDU of CG-SDT upon the expiry of the “CG-SDT timer” . 
· Option 2: The CG-SDT failure is triggered upon upon the expiry of the “CG-SDT timer”.
· Option 3: Others
 (Multiple selection is allowed. Companies selecting Option 3 are encouraged to provide the information details in the “Comments” column.) 
	Company
	Answer
(Option 1/2/3)
	Comments

	Huawei, HiSilicon
	Option1
	A more precise wording should be that when CG-SDT timer expires, autonomous retransmission on CG is allowed.

	Samsung
	Option 2
	configuredGrantTimer and cg-RetransmissionTimer have different purposes. If autonomus transmission is needed, cg-RetransmissionTimer should be used, not configuredGrantTimer.

	ZTE
	Option1
	Similar view as Huawei. By the way, it should be noted that option 1 only applies when autonomous retransmission is agreed. If autonomous retransmission is not agreeable, then option 2 is the default. 

	InterDigital
	Option 1
	We can rely on the SDT failure timer for reporting failures, and no need to introduce another timer for that.

	Sharp
	Option 1
	If autonomous retransmission is supported, it is necessary to define a timer like cg-RetransmissionTimer..
For option 2, it has been agreed to have a T319 like timer and when it expires, CG-SDT is considered as failure. 
So it could not be the same timer for option 1 and 2.

	Lenovo
	
	We agree with Samsung that CGT and CGRT have a different purpose. If the CG-SDT timer is supposed to be CGRT then option 1 is the correct behaviour. 

	Nokia
	Option 3
	As commented to the previous questions, only for initial tx and it is autonomous transmission, not retransmission from the peer entity point of view.

	OPPO
	· 
	In our understanding, the CG-SDT timer in this Q8 may not refer to one timer. Different timers would corropond to different UE behaviour after expriy.
Timer1: If autonomous retransmission is supported, a timer with the function of CGRT is needed. For the expiry of this timer, UE can perform autonomous retransmission.
Timer2: T319-like timer can be used for failure detection, which shall be common between CG-SDT and RA-SDT.
Timer3: CGT-like timer, when the timer expires, the UE performs new transmission on the CG with same HARQ process. 
Timer4: a timer used to control the PDCCH monitoring, after the timer expires, UE stops PDCCH monitoring for power saving purpose.
Some of these timers can reused the ones as in legacy, while we can also further discuss whether some of them can be combined into one timer.

	Ericsson
	Option 2
	Agree that configuredGrantTimer and cg-RetransmissionTimer have different purposes. We think that the timer should be a SDT Failure Timer.

	Sony
	Option 1
	We agree with OPPO that there are a number of timers here, it is not only one timer.
Rapporteur should break down the details.
But we think after timer expires (not received network response), a UE re-attempts the same transmission.

	Vivo
	Option 1/3
	Option 1 should be adopted as the baseline. 
Furthermore, we think the UE should also increment a power ramping count if the same SSB is selected for the next CG-SDT transmission.

	Apple
	Option 1
	We have the same view as ZTE.  

	Google
	Option 2
	If CG-SDT timer expires but UE does not successfully receives feedback from gNB, that could imfply SDT failure.    

	ASUSTeK
	Option 2
	Share the view with Ericsson.

	Fujitsu
	Option 2
	Share the view with Ericsson.

	LG
	Option 1
	We think CG-SDT is used for triggering autonomous retransmission on CG. The behavior is similar to CGRT in NR-U, but it could be used for both licensed and unlicensed bands. We think CGRT is not needed for CG-SDT.

	TCL
	Option 1/2
	If autonomous retransmission is supported, a timer like cg-RetransmissionTimer is needed. This can be a baseline. 
For CG-SDT failure, we agree to have a T319 like timer.  
Furthermore, we should discussion how the UE is indicated to perform autonomous retransmission, e.g. with cg-RetransmissionTimer configured. 

	Spreadtrum
	Option 1
	For the purpose of autonomous retransmission, option 1 is selected.

	ETRI
	Option 2
	Agree with Ericsson and Goolge

	ITRI
	Optino 2
	We share the same view as Google.

	CATT
	Option 1 with comments
	We agree with ZTE.

	Qualcomm
	Option 3
	UE monitors the PDCCH when timer is running. After timer expires, UE stops PDCCH monitoring.

	CMCC
	Option 1
	Same understanding as ZTE.

	Intel
	Option 2
	Agree with Ericsson’s comment

	NEC
	Option 2
	We agree with Ericsson.

	Sierra Wireless
	Option 2
	Agree with Google.

	Xiaomi
	Option 1
	Agree with ZTE.



	Summary:
13 companies provided the answer “Option 1”. 11 companies provided the answer “Option 2”. 3 companies provided the answer “Option 3”. 2 companies provided some clarifications regarding the timer.


Proposal 8: RAN2 is requested to discuss the following options regarding the expiry of the “CG-SDT timer”
· Option 1 (13/26): The UE autonomously retransmits the MAC PDU of CG-SDT upon the expiry of the “CG-SDT timer” . 
· Option 2 (11/26): The CG-SDT failure is triggered upon the expiry of the “CG-SDT timer”.

Regarding the PDCCH monitoring during the running period of the “CG-SDT timer”, we could have the following candidate PDCCH(s):
· Option 1: CS-RNTI PDCCH
· Option 2: C-RNTI PDCCH
· Option 3: L1 ACK
· Option 4: Other
Option 1 is used for the dynamic grant retransmission of the CG-SDT. Option 2 can be used for the dynamic grant new transmission, which can be used to schedule the RRCRelease message when the gNB wants to release the UE without the subsequent data transmission. Option 3 is used for the gNB feedback of the CG-SDT, which could be via x-RNTI (e.g. CS-RNTI, C-RNTI or other RNTIs) PDCCH, depending on the RAN1 design of the L1 feedback. According 3GPP TS 36.331, the pur-ResponseWindowTimer of  LTE PUR is used for both Option 1 and Option 3, as highlighted in yellow below. As the LTE PUR also uses the PUR-RNTI for the downlink PDSCH (as highlighted in green), the RRCConnectionRelease message can be scheduled via the PUR-RNTI. 
	36.331:
After transmission using PUR, the MAC entity shall monitor PDCCH identified by PUR-RNTI in the PUR response window using timer pur-ResponseWindowTimer, which starts at the subframe that contains the end of the corresponding PUSCH transmission plus 4 subframes, and has the length pur-ResponseWindowSize. While pur-ResponseWindowTimer is running, the MAC entity shall:
-	if the PDCCH transmission is addressed to the PUR-RNTI and contains an UL grant for a retransmission:
-	restart pur-ResponseWindowTimer at the last subframe of a PUSCH transmission corresponding to the retransmission indicated by the UL grant plus 4 subframes.
-	if L1 ACK for transmission using PUR is received from lower layers; or
-	if PDCCH transmission is addressed to the PUR-RNTI and the MAC PDU is successfully decoded:



Question 9: Which of the following L1 signaling(s)/channel(s) need to be monitored during the running period of the “CG-SDT timer” in the initial CG transmission phase?
· Option 1: CS-RNTI PDCCH
· Option 2: C-RNTI PDCCH
· Option 3: L1 ACK
· Option 4: Others
 (Multiple selection is allowed. Companies selecting Option 4 are encouraged to provide the information details in the “Comments” column.)
	Company
	Answer
(Option 1/2/3/4)
	Comments

	Huawei, HiSilicon
	Option1/3
	We assume that the timer will be per HARQ process. While we think there is no need for dynamic grant pre-emption of configured grant in small data, Option2 is not necessary. Hence, Option1/3 that we think it is possible that the UE can receive PDCCH addressed to CS-RNTI for retranmission and L1 ACK

	Samsung
	Option 1/2/3
	Option 2 is needed for the dynamic grant new transmission, which can be used to schedule the RRCRelease message when the gNB wants to release the UE without the subsequent data transmission.

	ZTE
	Option 1/2
Maybe option 3 as well.
	For option 1/2, since dynamic scheduling based new transmission/retransmission should be allowed by NW once the initial CCCH message is received/detected, we think PDCCH addressed to C-RNTI/CS-RNTI should be monitored. 
For option 3, it depends on whether we want to support the UE autonomous retransmission for subsequent data transmission. If yes, then L1 ACK may be needed to distinguish the L1 ACK from normal C-RNTI/CS-RNTI scheduling in subsequent data transmission. If L1 ACK is needed for subsequent data transmission, then it should be used for initial CG transmission as well (i.e. a common solution is preferred).


	InterDigital
	Option 1/2/3
	Option 1 is already agreed: “CS-RNTI based dynamic retransmission mechanism can be reused for CG-SDT”

Option 2 is agreed: “The C-RNTI previously configured in RRC_CONNECTED state is used for UE to monitor PDCCH in CG-SDT.” and “For CG-SDT the subsequent data transmission can use the CG resource or DG (i.e dynamic grant addressed to UE’s C-RNTI).”

Option 3: This is for explicit feedback, which is needed for autonomous retransmissions. No new RNTI is needed though, i.e. it can be scrambled by C-RNTI or CS-RNTI like in NR-U for the monitoring DFI signalling.

	Sharp
	Option 1/2/3
	We share the same view with InterDigital.

	Lenovo
	Option 1/2/3
	UE shall monitor C-RNTI regardless of whether CG-SDT timer is running.

	Nokia
	Option 1/2
	PDCCH for UL grant/DL assignment as L1 feedback. 
In addition UL grant for new trasnsmisison as ACK (option 2), Retrasnsmission scheduling from NW (option 1) should also be possible based on DTX detection of the CG PUSCH.

	OPPO
	Option 1/2/3
	Agree with Interdigital.

	Ericsson
	Option 1&2
	As already agreed. Option 3 needs to wait for RAN1 input.

	Sony
	Option 1/2/3
	

	vivo
	Option 1/2/3
	We think the L1 ACK given by option 3 is used for the early termination of the CG-SDT timer (when there is no subsequent transmission in both UL/DL).

	Apple
	Option 1/2/3
	We share the same view as the InterDigital. 

	Google
	Option 1/2/3
	UE should monitor at least CS-RNTI and C-RNTI. If RAN1 agrees to support L1 Ack, UE should also monitor L1 ACK.

	ASUSTeK
	Option 1/2/3
	

	Fujitsu
	Option 1/2/3
	

	LG
	Option 1/2/3
	

	TCL
	Option 1/2/3
	Agree with InterDigital. Also the Ericsson conern should be considered. 

	Spreadtrum
	Option 1/2/3
	

	ETRI
	Option 1/2/3
	

	ITRI
	Option 1/2
	Option 3 should depend on RAN 1 input.

	CATT
	Option 1/2/3(depending on RAN1)
	RAN1 has no conclusion on whether L1 ACK. So we think we can wait for their decision.

	Qualcomm
	Option 1/2
	We have asked RAN1 on the L1 ACK. Should wait.

	CMCC
	Option 1/2/3
	

	Intel
	At least option 1 and 2
	It seems option 1 and 2 were already discussed previously and agreed. For option 3, we think it depends on RAN1 support of L1 ACK

	NEC
	Option 1/2
	

	Xiaomi
	Option 1/2/3
	



	Summary:
26 companies provided feedbacks. 26 companies support Option 1. 25 companies support Option 2. 20 companies support Option 3


Proposal 9: During the running period of the “CG-SDT timer” in the initial CG transmission phase, the UE is required to monitor the following L1 signaling:
· CS-RNTI PDCCH (26/26)
· C-RNTI PDCCH (25/26)
· L1 ACK (20/26)

Question 10: If the “CG-SDT” timer can be started in the subsequent CG transmission phase, which of the following L1 signaling(s)/channel(s) need to be monitored during the running period of the “CG-SDT timer” in the subsequent CG transmission phase?
· Option 1: CS-RNTI PDCCH
· Option 2: C-RNTI PDCCH
· Option 3: L1 ACK
· Option 4: Others
 (Multiple selection is allowed.)
	Company
	Answer
(Option 1/2/3/4)
	Comments

	Huawei, HiSIlicon
	Option1/2/3
	Same reason as above  for option 1/3. In addition, we also need to monitor for new transmission by PDCCH addressed to C-RNTI, since we have supported dynamic grant for subsequent UL transmission. Hence, Option2 also needs to be supported. 

	Samsung
	Option 1/2/3
	

	ZTE
	Option 1/2/3
	The need for option 1 seems quite straightforward.
For option 2, since dynamic scheduling is allowed during subsequent data transmission, the PDCCH addressed to C-RNTI shall be monitored no matter CG-SDT timer is running or not.
For option 3, it depends on whether we want to support the UE autonomous retransmission for subsequent data transmission. If yes, then L1 ACK may be needed to distinguish the L1 ACK from normal C-RNTI/CS-RNTI scheduling in subsequent data transmission. 

	InterDigital
	Option 1/2/3
	Per the previous comment.

	Sharp
	Option 1/2/3
	

	Nokia
	
	The timer is not needed for subsequent transmission phase. The UE would anyway need to monitor PDCCH for DL assignment, no need to limit.

	OPPO
	Option 1/2/3
	

	Ericsson
	Option1&2
	Same comment as above, RAN1 needs to conclude on feedback schemes for Option 3.

	Sony
	Option 1/2/3
	

	vivo
	Option 1/2/3
	For subsequent transmission on CG-SDT resource, we think the UE behavior should be the same as that during initial transmission. Further, for subsequent transmission on dynamic scheduling (both DL and UL), we think the UE behavior can be the same as well. 

	Apple
	Option 1/2/3
	

	Google
	Option 1/2/3
	

	ASUSTeK
	Option 1/2/3
	

	Fujitsu
	Option 1/2/3
	

	LG
	Option 1/2/3
	

	TCL
	Option 1/2/3
	See comments  of Q9. 

	Spreadtrum
	Option 1/2/3
	

	ETRI
	Option 1/2/3
	

	ITRI
	Option 1/2
	Option 3 should depend on RAN 1 input.

	CATT
	Option 1/2/3(depending on RAN1)
	RAN1 has no conclusion on whether L1 ACK. So we think we can wait for their decision.

	Qualcomm
	Option 1/2
	

	CMCC
	Option 1/2/3
	

	Intel
	At least option 1 and 2
	Same behavior as in the initial transmission case

	NEC
	Option 1/2
	

	Xiaomi
	Option 1/2/3
	



	Summary:
26 companies provided feedbacks. 26 companies supports Option 1. 26 companies support Option 2. 21 comapanies support Option 3.


Proposal 10: During the running period of the “CG-SDT timer” in the subsequent CG transmission phase, the UE is required to monitor the following L1 signaling:
· CS-RNTI PDCCH (26/26)
· C-RNTI PDCCH (26/26)
· L1 ACK (21/26)

Regarding the starting time of the “CG-SDT timer”, we could have the following options:
· Option 1: The “CG-SDT timer” starts at the first “valid” PDCCH occasion from the end of the CG-SDT PUSCH transmission.
· Option 2: The “CG-SDT timer” starts at at the beginning of the first symbol of the CG-SDT PUSCH transmission.
For Option 1, the “the first “valid” PDCCH occasion” would be defined in the RAN1 specification, similar as the ra-ResponseWindow quoted below:
	38.321:
2>	start the ra-ResponseWindow configured in RACH-ConfigCommon at the first PDCCH occasion as specified in TS 38.213 [6] from the end of the Random Access Preamble transmission;


For Option 2, the starting time of the “CG-SDT timer” is like the cg-RetransmissionTimer, as quoted below:
	38.321:
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.


The reason for the cg-RetransmissionTimer to use Option 2 is that the cg-RetransmissionTimer is used for the UE autonomous retransmission and not used for monitoring the dynamic grant retransmission (i.e. CS-RNTI PDCCH). 
Question 11: When does the UE start the “CG-SDT timer”?
· Option 1: The “CG-SDT timer” starts at the first “valid” PDCCH occasion from the end of the CG-SDT PUSCH transmission.
· Option 2: The “CG-SDT timer” starts at at the beginning of the first symbol of the CG-SDT PUSCH transmission.
· Option 3: Others
(Single selection is expectd for the above question. )
	Company
	Answer 
(Option 1/ 2/ 3)
	Comments

	Huawei, HiSIlicon
	Option 1
	Same as the existing procedure.

	Samsung
	Option 1
	

	ZTE
	Option 1
	

	InterDigital
	Option 2
	Option 2 would be easier to configure the wait time before the retransmission, similar to CGRT. But Option1 works as well.

	Sharp
	Option 1
	

	Lenovo
	Option 2
	If the purpose of the CG-SDT timer is also for triggering autonomous retransmisions on the expiry of this timer (Question 8), Option 2 should be chosen. 

	Nokia
	Option 1 or 2
	If the timer is needed. No big difference as long as the behaviour is clear specified

	OPPO
	Option 2 with comments
	If this is to reused CGRT, we shall follow Option2. But we are wondering whether we also need a drx-RetransmissionTimerUL like timer, which would have a different starting mechasnim.

	Ericsson
	Option 1
	

	Sony
	Option 1 or 2
	

	vivo
	Option 1
	If option 1 is adopted, we should inform RAN1 of this agreement as there might be RAN1 spec impacts.

	Apple
	Option 2
	The timer has the same usage as legacy CG-RetransmissionTimer, so we should follow the same way as the legacy CGRT timer. 

	ASUSTeK
	Option 1
	The UE would monitor the PDCCH when the timer is running. It’s preferable to start the timer from the end of CG-SDT PUSCH transmission.

	Fujitsu
	Options 1 or 2
	Both Options work. Maybe it depends on Quesiont 8 on the purpose of the CG SDT timer.

	LG
	Option 2
	We think Optoin 2 is similar to what we have for CGT and CGRT. There was same discussion for CGT and CGRT, and the decision was to start the CGT and CGRT at the beginning of the first symbol of the PUSCH transmission. As there is no technical difference between option 1 and option 2, we prefer to keep the same principle as CGT and CGRT.

	TCL
	Option 1 or 2
	

	Spreadtrum
	Option 1
	

	ETRI
	Option 1
	

	CATT
	Option 2
	If the timer length is related to CG periodicity, we think option 2 aligns with CGT and CGRT.

	Qualcomm
	Option 1
	

	CMCC
	Option 1 
	

	Intel
	Option 1
	Since it is related to the response window, it makes more sense to go with option 1

	NEC
	Option 1
	

	Sierra Wireless
	Option 1
	

	Xiaomi
	Option 1
	



	Summary:
26 companies provided feedbacks. 21 companies support Option 1. 9 companies support Option 2.



Proposal 11 (21/26):The “CG-SDT timer” starts at the first “valid” PDCCH occasion from the end of the CG-SDT PUSCH transmission. The first “valid” PDCCH occasion is defined in RAN1.

If the “CG-SDT timer” is only used for receiving the L1 ACK of the gNB, or only used for the UE autonomous retranmission in the initial transmission phase, it seems that “CG-SDT timer” does not need to be started/restarted in the subsequent CG transmission phase.
Question 12: Is the “CG-SDT timer” started/restarted only in the initial CG transmission phase?
	Company
	Answer (Yes/No)
	Comments

	Huawei, HiSilicon
	No
	As agreed previously, it should also be started during subsequent CG/DG transmission

	Samsung
	No
	

	ZTE
	No
	We prefer a common solution for both initial CG transmission and subsequent data transmission.

	InterDigital
	No
	After each small data transmission on CG or DG, per the agreement.

	Sharp
	Yes
	

	Lenovo
	No
	We also prefer a common solution.

	Nokia
	Yes
	

	OPPO
	No
	

	Ericsson
	No
	

	Sony
	No
	

	vivo
	No
	As long as PDCCH monitoring is needed, this timer should be operated.

	Apple
	No
	

	Google
	No
	

	ASUSTeK
	No
	

	Fujitsu
	No
	

	LG
	No
	

	TCL
	No
	

	Spreadtrum
	No
	

	ETRI
	No
	

	ITRI
	Yes
	

	CATT
	No
	

	Qualcomm
	No
	

	CMCC
	No
	

	Intel
	No
	Agree with ZTE and Interdigital

	NEC
	No
	

	Xiaomi
	No
	



	Summary:
26 companies provided feedbacks. 23 companies provided answer “No”. 3 companies provided answer “Yes”.


Proposal 12 (23/26): The “CG-SDT timer” can be started/restarted during the whole SDT period (i.e. not restricted in the initial CG transmission phase).

Regarding the restarting condition of the “CG-SDT timer”, the “CG-SDT timer” can restart upon the PUSCH transmission indicated by the CS-RNTI PDCCH, alike the pur-ResponseWindowTimer of the LTE PUR as quoted below. The intention of restarting the “CG-SDT timer” by the CS-RNTI PDCCH is to allow more time for the subsequent retransmission of the CS-RNTI PDCCH. The exact timing of restarting the “CG-SDT timer” may need further study and to be confirmed by RAN1.
	36.331:
-	if the PDCCH transmission is addressed to the PUR-RNTI and contains an UL grant for a retransmission:
-	restart pur-ResponseWindowTimer at the last subframe of a PUSCH transmission corresponding to the retransmission indicated by the UL grant plus 4 subframes.


Question 13: When does the UE restart the “CG-SDT timer”?
· Option 1: The “CG-SDT timer” is restarted upon the PUSCH retransmission indicated by the CS-RNTI PDCCH.
· Option 2: The “CG-SDT timer” is restarted after each CG-SDT transmission. [5]
· Option 3: Other trigger conditions for restarting the “CG-SDT timer”.
· Option 4: No need to restart “CG-SDT timer”.
(Multiple selection (e.g. Option 1, Option 2 and Option 3) is allowed when company considers that restarting the “CG-SDT timer” is needed. Companies selecting Option 3 are encouraged to provide the information details in the “Comments” column.) 
	Company
	Answer
(Option 1/2/3/4)
	Comments

	Huawei, HiSilicon
	Option1/2
	The timer is used for the UE to monitor PDCCH for a certain HARQ process. It should be started after each PUSCH transmission such that the UE can monitor PDCCH for feedback from the network.

Also, CG-SDT timer should be started or restarted when PUSCH transmission (including new transmission and retransmission) is indicated by C-RNTI PDCCH as well.

	Samsung
	Same as in Q11
	The “CG-SDT timer” starts at the first “valid” PDCCH occasion from the end of the CG-SDT PUSCH transmission.

	ZTE
	Option 1/2
	It depends on the usage of CG-SDT timer.
If the CG-SDT timer is only used for the triggering of UE autonomous retransmission, then option 2 is sufficient. If the CG-SDT timer will be used to control the monitor of PDCCH addressed to CS-RNTI, then both option 1 and 2 are required.

	InterDigital
	Option 1/2
	After each small data transmission on CG or DG, per the agreement. This includes DG received for the UE’s CS-RNTI or C-RNTI.

	Sharp
	Option 1/2
	It depends on the usage of CG-SDT timer.


	Lenovo
	Option 1/2
	Agree with ZTE, that depending on what this is timer is used for only Option 2 or both Option 1 and Option 2 are required. 

	Nokia
	2 or 4
	If there is already retransmission grant from NW (option 1), there is no more UE auto transmission needed.

	OPPO
	-
	Depends on the functionality of CG-SDT timer

	Ericsson
	Option1&2
	

	Sony
	Option 1 and 2
	At least both Option 1 and 2.

	vivo
	Option 1/2/3
	In our understanding, this timer is used for PDCCH monitoring (for both DL and UL scheduling) and autonomous UL transmission on CG-SDT resources. In this sense, option 3 is also needed. For example, when a DL assignment is scheduling, this timer should be restarted for potential scheduling. 

	Apple
	Option 1/2
	It depends on the usage of the CG-SDT timer. 

	Google
	Option 1/2/3
	The CG-SDT timer could be restarted for each PUSCH transmission on CG or DG.

	ASUSTeK
	Option 4
	The UE could stop the CG-SDT timer when receiving L1 ACK and then start the timer in the end of next CG/DG transmission.

	Fujitsu
	Option 1/2
	Similar with ZTE. Our view is that the CG-SDT timer will be used to control the monitor of PDCCH addressed to CS-RNTI.

	LG
	Option 1/2/3
	For Option 3, we think the CG-SDT timer should also be restarted upon the PUSCH transmission indicated by the C-RNTI PDCCH.

	TCL
	Option 1&2
	Should cover the initial transmission and retransmission cases. 

	Spreadtrum
	Option 1/2
	Same view as ZTE.

	ETRI
	Option 1/2
	It depends on the usage of the CG-SDT timer.

	ITRI
	Option 4
	

	CATT
	Option 1/2
	This depends on Q8:
If the UE behavior is to autonomous (re-)transmit the packet when the timer expires, we think it is not needed to be restarted for option 1. This is because autonomous (re-)transmission is only useful for initiail transmission if CS-RNTI based retransmission is supported.
If CG-SDT failure is triggered when CG-SDT timer expires, we think both option 1 and 2 can be supported.

	Qualcomm
	Option 1/2
	

	CMCC 
	Option 1/2
	

	Intel
	Option 1 and Option 2 with comment
	In [5], the intention was to say that the timer is not just (re)started after each transmission OR retransmission but also upon reception of DL traffic/UL grant indicated by PDCCH. In other words, the proposed timer in [5] can be applicable for both RA-based and CG-based SDT failure detection.

	NEC
	
	More discussion on the functionality of CG-SDT timer is needed.

	Xiaomi
	Option 1/2
	



	Summary:
26 companies provided feedbacks. 21 companies support Option 1. 21 companies support Option 2. 1 company supports Option 4. 2 companies think more discussion is needed.


Proposal 13: The UE restarts the “CG-SDT timer”:
· upon the PUSCH retransmission indicated by the CS-RNTI PDCCH. (21/26)
· after each CG-SDT transmission. (21/26)

Regarding the stopping condition of the “CG-SDT timer” in the initial CG transmission phase, the “CG-SDT timer” can be stopped when the feedback from the gNB is received, as the pur-ResponseWindowTimer of the LTE PUR or the cg-RetransmissionTimer for unlicensed band as quoted below. The feedback can be one of the followings:
· Option 1: L1 ACK for CG-SDT
· Option 2: Successfully decoded MAC PDU scheduled by “X-RNTI” PDCCH
	36.321:
-	if L1 ACK for transmission using PUR is received from lower layers; or
-	if PDCCH transmission is addressed to the PUR-RNTI and the MAC PDU is successfully decoded:
-	stop pur-ResponseWindowTimer;

	38.321:
If a HARQ process receives downlink feedback information, the HARQ process shall:
1>	stop the cg-RetransmissionTimer, if running;


Question 14: Which of the following option(s) is used to stop the “CG-SDT timer”? 
· Option 1: L1 ACK for CG-SDT
· Option 2: Successfully decoded MAC PDU scheduled by “X-RNTI” PDCCH
· Option 3: RRC feedback messages (e.g. RRCResume, RRCSetup, RRCRelease and RRCReject)
· Option 4: Others
 (Multiple selection is allowed. Companies selecting Option 4 are encouraged to provide the information details in the “Comments” column.)
	Company
	Answer
(Option 1/2/3/4)
	Comments

	Huawei, HiSilicon
	Option1/3
	Inlcude but not limited to Opion1/3. 

Other issues alsocan stop the time, like cell reselection, RLC AM entity reaching maximum retransmission. Perhaps, we only limit to the triggers in MAC that stops the timer instead of considering triggers from all the layers, e.g., RLC and RRC. 

We can reuse the current ConfiguredGrantTimer and their triggers for stop/start and restart, and add the L1 ack as another trigger for the stop of the timer.  

	Samsung
	- 
	reuse the current ConfiguredGrantTimer and their triggers for stop/start and restart, 

	ZTE
	Option 1/2/3
	For 2, the X-RNTI shall be CS-RNTI addressed to the corresponding HARQ process.
For 3, we think it can be revised to “the terminate of SDT procedure”

	InterDigital
	Option 1/2
	

	Sharp
	Option 1/2
	

	Lenovo
	
	Agree with Samsung.

	Nokia
	Option 4
	Any PDCCH scheduling the UE regardless of UL grant or DL assignment could considered as NW response and stop the timer.

	OPPO
	Option 1/3/4
	Option2 includes either the reception of DL data or RRC message, the timer does not need to stop when there is DL data received. For 4, the case is the reception of retransmission secheduling.

	Ericsson
	Option 1&3
	Option 1 if L1 Ack is agreed for CG-SDT.

	Sony
	Option 1/2
	In our understanding the timer is only for CG PUSCH and related feedback from the network, so other DL transmissions do not stop/restart the timer.
In addition, we agree with Samsung that the starting point is to reuse the current ConfiguredGrantTimer and their triggers for stop/start and restart.

	vivo
	Option 1/3
	For option 1, we think L1 ACK can be regarded as an early termination for PDCCH monitoring while the SDT detecting timer is still running. 
For option 3, as the whole SDT procedure is about to be stopped, the timer should be stopped as well.  

	Apple
	
	Agree with Samsung. 

	Google
	Option 1/2
	The CG-SDT timer can be stopped after UE successfully receives/decodes downlink MAC PDU.

	ASUSTeK
	Option 1/2/3
	If option 1 and/or 2 is applied, the restarting in Q13 may not be needed.

	Fujitsu
	Option 1/2/3
	For Option 3, once the SDT procedure is terminated, the CG-SDT needs not to run.

	LG
	Option 1/3
	We think Option 2 is for DL assignment, which is not related to UL transmission.

	TCL
	
	Agree with Samsung

	Spreadtrum
	Option 1/3
	

	ETRI
	Option 1/3
	

	ITRI
	Option 3
	

	CATT
	Option 1(depending on RAN1)/3
	Option 1 depends on RAN1;
Option 2 is not clear to us, does it mean one DL packet?
Option 3 we have the same understanding as ZTE that option 3 can be interpreted as “the termination of SDT procedure”

	Qualcomm
	Option 4
	Similar to Nokia. Any PDCCH grant received from network.

	CMCC
	Option 1/2/3
	

	Intel
	Option 3 with comment)
	We think Option 3 makes sense since it refers to the end of the SDT session. In addition, we are also fine to go with the majority view in case Option 1 also needs to be supported

	NEC
	
	Agree with Samsung.

	Sierra Wireless
	Option 3
	

	Xiaomi
	Option 1/3
	



	Summary:
26 companies provided feedbacks. 17 companies support Option 1. 8 companies support Option 2. 16 companies support Option 3. 2 companies think that any PDCCH scheduling the UE stops the timer. 3 companies think that we can reuse the current ConfiguredGrantTimer and their triggers for stop/start and restart.


Proposal 14: The “CG-SDT timer” stops:
· When the UE receives L1 ACK for CG-SDT. (17/26)
· When the UE receives RRC feedback messages (e.g. RRCResume, RRCSetup, RRCRelease and RRCReject). (16/26)


3.5 CG resource(s)/HARQ process(es) used in different CG-SDT phases
The Rel-16 calculation on the HARQ process ID is quoted as follows:
	38.321:
For configured uplink grants with harq-ProcID-Offset2, the HARQ Process ID associated with the first symbol of a UL transmission is derived from the following equation:
HARQ Process ID = [floor(CURRENT_symbol / periodicity)] modulo nrofHARQ-Processes + harq-ProcID-Offset2
where CURRENT_symbol = (SFN × numberOfSlotsPerFrame × numberOfSymbolsPerSlot + slot number in the frame × numberOfSymbolsPerSlot + symbol number in the slot), and numberOfSlotsPerFrame and numberOfSymbolsPerSlot refer to the number of consecutive slots per frame and the number of consecutive symbols per slot, respectively as specified in TS 38.211 [8].


Question 16: Can the Rel-16 calculation on the HARQ process ID of the CG type-1 for licensed band be reused for CG-SDT?
	Company
	Answer (Yes/No)
	Comments

	Huawei, HiSilicon
	Yes
	It can be reused 

	Samsung
	Yes
	

	ZTE
	TBD
	It depends on whether different SSB can be mapped to different CG occasion, and whether we need to map all the CG occasion associated to the whole SSB set to a single HARQ process. If not, then the change of SSB may lead to the change of HARQ process, in which case the URLLC based autonomous retransmission scheme may not work.

The main question then is whether it is allowed for the SSB to change during the SDT session or not and whether this is then compatible with the RAN1 mapping design or not? 

	InterDigital
	Yes
	For mapping of SSBs to CG occasions, we think network implementation can insure that all SSBs in a given slot can map to the same HARQ process, e.g. by using multiple CG configurations (for different SSBs) or multiplexing the CG occasions in the same slot in the frequency domain. Using multiple CG configurations is also beneficial, given there is a single UE spatial filter configured per CG configuration

	Sharp
	Yes
	

	Lenovo
	Yes
	

	Nokia
	Yes
	And also depends on the SSB mapping and selections discussions.

	OPPO
	Yes
	

	Ericsson 
	Yes
	

	Sony
	Yes
	

	vivo
	Not sure
	Currently, the SSB-to-PUSCH resource mapping solution is based on SSB-to-RO mapping rule and MsgA PUSCH configuration/occasion ordering method (similar to NR-G CG configuration/ occasion ordering). Thus, it seems the simplest solution is to leave it to UE implementation. We are not sure what’s the benefit of reusing the Rel-16 IIoT method. 

	Apple
	Yes
	

	Google
	Yes
	

	ASUSTeK
	Yes
	

	Fujitsu
	Yes
	

	LG
	Yes
	

	TCL
	TBD
	Agree with ZTE

	Spreadtrum
	Yes
	

	ETRI
	Yes
	

	CATT
	yes
	

	Qualcomm
	Yes
	For SSB to CG resource mapping, the whole SSB should map to the all CG occasion which are multiplexed in the same slot so as to map to the same HARQ process. We can check with RAN1. 

	CMCC
	Yes
	

	Intel
	Yes
	

	NEC
	Yes
	

	Xiaomi
	TBD
	Agree with ZTE.



	Summary:
26 companies provided feedbacks. 22 companies provided answer “Yes”. 4 companies provided answer “TBD” or “Not sure”.
From the rapporteur’s understanding, the Rel-16 HARQ process ID calculation can be considered as the baseline and can be revisited when we receive more inputs from RAN1.


Proposal 15 (22/26): The Rel-16 calculation on the HARQ process ID of the CG type-1 for licensed band is reused as the baseline for CG-SDT.

According to the RAN2 agreement made in the RAN2#113bis-e meeting, multiple HARQ processes can be supported for CG-SDT. In the initial CG transmission phase, if the UE is allowed to use multiple HARQ processes (or multiple CG resources) in parallel, the UE needs to include multiple CCCH messages in each CG transmission, so as to allow the gNB to identify the UE. From the rapporteur’s understanding, transmitting multiple CCCH messages in parallel will cause security isssues (e.g. replay attack) and require more changes in either RRC or MAC to trigger the transmission of multiple CCCH messages in multiple CG PUSCH(s). One may consider that RAN2 can only allow a single SDT session in MAC during the initial CG transmission phase. Thus after the CG PUSCH transmission in the initial CG transmission phase, the UE has to wait for the reception of the gNB feedback and the triggering of the UE autonomous retransmission before selecting another CG resource for transmission.
Question 17: Is the UE allowed to initiate subsequent UL data transmission only after the reception of the feedback (e.g. L1 ACK) from the gNB?
	Company
	Answer (Yes/No)
	Comments

	Huawei, HiSilicon
	Yes
	The network needs to send the acknowledgement that the UE should not blindly send subsequent UL transmission without the acknowledgement from the network.  

	Samsung
	Yes
	Agree that subsequent UL transmission using CG resources should be performed after receiving response from gNB. Response can be L1 ack or PDCCH addressed to X-RNTI.

	ZTE
	No strong view
	It depends on the handling of initial data packet in DU. If the initial data packet will be buffered in DU before the UE is verified (e.g. to avoid sending the data to the CU-UP and UPF without UE verification), the data packet will be buffered anyway and will not be sent to CU-UP before the UE is verified), then it seems there is no difference to send one or multiple packet to DU before the ACK is received since the data packets will be buffered in DU anyway.

	InterDigital
	Yes
	

	Sharp
	Yes
	

	Lenovo
	Yes
	

	Nokia
	Yes but
	PDCCH scheduling as NW feedback. No other L1 ACK needed.

	OPPO
	Yes
	

	Ericsson
	No
	It is possible to transmit on a different HARQ process. We assume only a single SDT procedure is active at the same time.

	Sony
	Yes
	

	vivo
	Comments
	If multiple CG configurations are configured for CG-SDT (assuming SSB-to-PUSCH mapping does not require multiple CG configurations), we think it seems possible to send subsequent UL data on the other CG configuration rather than that used for the initial transmission containing the CCCH message. 
If there is only one CG configuration, our answer to this question is Yes.

	Apple
	Yes
	

	Google
	Yes
	

	ASUSTeK
	Yes
	

	Fujitsu
	Yes
	

	LG
	Yes
	Subsequent data transmission should be initiated only after the gNB identifies the UE. Thus, L1 ACK is essential before initiating subsequent data transmission. However, during the subsequent data transmission, the UE is allowed to transmit UL data using different HARQ processes (either single CG or multiple CGs) without receiving L1 ACK.

	TCL
	Yes
	

	Spreadtrum
	Yes
	

	ETRI
	Yes
	

	CATT
	yes
	This is especially useful for the initial transmission in CG-SDT.

	Qualcomm
	-
	If the network implementation is to buffer the received packets in DU before UE verification, it seems it will be possible to transmit user data in multiple HARQ process in the initial phase and no need to wait for the response for the first UL message from network. The question is unclear because we didn’t agree the L1 ACK as the feedback from gNB.

	CMCC
	Yes
	

	Intel
	Yes
	

	NEC
	Yes
	Subsequent data transmission should require acknowledgement of previous transmission from the NW.

	Sierra Wireless
	Yes
	

	Xiaomi
	Yes
	



	Summary:
26 companies provided feedbacks. 23 companies provided answer “Yes”. 1 company has no strong view. 1 company think that this is only applicable for single CG configuration. One companies considers that the network implementation can handle the UE verification properly by allowed multiple transmission.


Propoal 16 (23/26): The UE is allowed to initiate subsequent UL data transmission only after the reception of the feedback from the gNB.

In the subsequent CG transmission phase, according to [24], the UE can use multiple CG resources (i.e. multiple HARQ processes) in parallel, as the legacy CG. Thus, after the transmission of a CG PUSCH in the subsequent CG transmission phase, there is no need for the UE to wait for the feedback from the gNB before selecting another CG resource for transmission.
Question 18: Can the UE use multiple CG resources for the HARQ initial transmission as Rel-16 in the subsequent CG transmission phase?
	Company
	Answer (Yes/No)
	Comments

	Huawei, HiSIlicon
	Yes
	One of the reasons why we have multiple CGconfiguration for is for SSB to CG mapping and for SSB selection, multiple CG should be available in parallel

	Samsung
	Yes
	

	ZTE
	Yes
	We think it is possible to use multiple CG resource in a parallel way. 
However, we think some discussion is needed to clarify the handling of CG resource/occasion mapped to the SSBs within a mapping period. If CG resources within the same mapping period are considered as a bundle, and the UE will consider the bundle as one CG occasion, then all the CG occasions/resources within the bundle will be mapped to the same HARQ process and UE is only allowed to generate one TB for this HARQ process. FFS whether UE is allowed to perform multiple transmission in case there are multiple qualified SSB, or UE is only allowed to perform one transmission with the selected SSB.

	InterDIgital
	Yes
	

	Sharp
	Yes
	

	Lenovo
	Yes
	

	Nokia
	Yes
	

	OPPO
	Yes
	

	Ericsson
	Yes, comment
	Note that for different CG configurations, independent SSB to CG PUSCH mappings may be performed since the set of SSBs considered for mapping are configured independently per CG configuration. RAN2 needs to conclude on the HARQ process handling before concluding.

	Sony
	Yes
	

	vivo
	Yes
	We have already agreed to support multiple HARQ processes for uplink CG-SDT in RAN2#113bis-e. 

	Apple
	Yes
	

	Google
	Yes
	

	ASUSTeK
	Yes
	

	Fujitsu
	Yes
	

	LG
	Yes
	

	TCL
	Yes
	

	Spreadtrum
	Yes
	

	ETRI
	Yes
	

	CATT
	yes
	

	Qualcomm
	Yes
	

	CMCC
	Yes
	

	Intel
	Yes
	Depending on the mapping of SSB to CG resources/occasions

	NEC
	Yes
	

	Xiaomi
	Yes
	



	Summary:
26 companies provided feedbacks. All companies provided the answer “Yes”.


Proposal 17 (26/26): The UE can use multiple CG resources for the HARQ initial transmission as Rel-16 in the subsequent CG transmission phase.

3.6 Switch from CG-SDT to RA-SDT in the initial CG transmission
During the initial CG transmission phase, after the UE selects the CG-SDT, the conditions for selecting the CG-SDT may not be fulfilled. Then RAN2 needs to decide whether the UE can switch from CG-SDT to RA-SDT. If switching from CG-SDT to RA-SDT is not allowed, the UE may have to terminate the SDT procedure when any of the conditions for selecting the CG-SDT is not fulfilled.
Question 20: Which condition(s) is used to trigger the switch from CG-SDT to RA-SDT in the initial CG transmission phase after having selected CG-SDT?
· Option 1: The switch from CG-SDT to RA-SDT after having selected CG-SDT in the initial CG transmission phase is NOT allowed.
· Option 2: If the UE has not received an acknowledgement to the first uplink CG-SDT message. [5]
· Option 3: If no beam and CG-SDT resource meet the criteria for the CG-SDT transmitting the first UL message using CG-SDT. [9]
· Option 4: When none of SSB’s RSRP is above the RSRP threshold and the time difference between the current CG occasion and the next CG occasion is larger than the Timer. [11]
· Option 5: After a configured number of consecutive failures on a CG SDT resource. [12]
· Option 6: Others
(Mulitple selection is allowed for Option 2-6. Companies providing the support for Option 1 is not expect to provide support for other options, as Option 1 is contradictive to other options. Companies providing the support for Option 7 6 are encouraged to provide the details on the trigger condition.)	Comment by Yinghao: Should be 6
	Company
	Answer
(Option 1 or Option 12-76)
	Comments

	Huawei, HiSIlicon
	Option 3
	RAN2 has already agreed on the following in RAN2#115

1.	If none of the SSBs’ RSRP is above the RSRP threshold of CG-SDT criteria in the type selection phase, UE should select RA-SDT if RA-SDT criteria is met


For Option5, when the CG autonomous retransmission excceds a threshold, the UE should declear SDT failure. 
For Option2, when the condition is met, MAC PDU has already been built, hence makes it un-suitable to fallback from CG-SDT to RA-SDT anymore. 

	Samsung
	Option 1
	Once the UE has selected CG-SDT and performed the initial transmission, switching to RA-SDT may lead to MAC rebuilding.  

	ZTE
	Option 1
	We don’t think such operation is essential for SDT. We prefer a simple design given the time left. 

CG mechanism has in-built redundancy and ability to retransmit and in our view this is sufficient since anyway, CG resources should only be used for UEs that are stationary with relatively stable and known radio conditions. 

If switching is allowed, then upon switching to RA resources, the CG resources should immediately be released (since the UE seems to be in unsuitable raido conditions anyway). So, we think option 1 should be enough.  

Allowing other options will lead to much complexity in MAC and further discussion will be needed (as highlighted also by Samsung). 

	InterDigital
	Option 3/5
	For 3, we also think it’s already agreed “For initial CG transmission, UE does not select any SSB if none of the SSBs’ RSRP is above the RSRP threshold” and “If none of the SSBs’ RSRP is above the RSRP threshold of CG-SDT criteria in the type selection phase, UE should select RA-SDT if RA-SDT criteria is met”
For 5, it’s after a number of autonomous retransmissions.

	Sharp
	Option 3/5
	

	Lenovo
	Option 3/5
	We also think that Option 3 is already agreed. Regarding Option 5 we agree with Interdigital.

	Nokia
	Option 1
	Switching to RA-SDT would require rebuilding which is against the previous agreement. RAN4 requirement for beam validation is typicially quite long, initial transmission should be able to finish when the beam is still valid afte the initial validation when CG-SDT is selected.

	OPPO
	Option 1
	If swithing is supported at the initial transmission phase, CCCH SDU shall be included in Msg3/MsgA. While at this time, UE has to obtain the CCCH SDU from a assembled MAC PDU, in which case rebuilding is needed.

	Ericsson
	Option 1
	Agree with ZTE and do not think option3 has been agreed in this regard. In option 3, the TA is likely not met and the CG procedure fails.

	Sony
	Option 1
	Simple option is preferred.

	vivo
	Option 1
	Once CG-SDT is selected, we assume the triggering conditions are satisfied upon the initial transmission. We don’t see the need to support such kind of switching. 

	Apple
	Option 3/5
	We share the same view as InterDigital.

	ASUSTeK
	Option 3
	As agreed in last meeting.

	Fujitsu
	Option 3/5
	For Option 3, it was agreed in the last meeting. For Option 5, it could be considered as fallback. The benefit is that the UE can still carry on SDT for saving battery life.

	LG
	Option 1
	We prefer a simple option.

	TCL
	Option 3/5 
	Option 3 is agreed in RAN2#115. A configured number of consecutive failures on a CG SDT resource may because of the resource configuration is not suitable, for example may be there is no SSBs available selected. When such case occurs, we should switch to RA-SDT to re-select suitable resources to perform SDT. 

	Spreadtrum
	Option 1
	A simple option is preferred.

	ETRI
	Option 3
	As agreed in last meeting.

	ITRI
	Option 1
	

	CATT
	Option 3
	We agree that option 3 has been agreed. Regarding option 4, we think it is a bit of complex. 

	Qualcomm
	Option 3/5
	Option 3 is already agreed. Option 5 if the first UL message including CCCH message is not successful, UE switch from CG-SDT to RA-SDT to finish the SDT in time.

	CMCC
	Option 3
	

	Intel
	Option 2 with comment
	Regarding option 2, we think it is a less restrictive case of Option 1, i.e. after selecting CG-SDT for the initial transmission and not having received an acknowledgement from gNB, the CG-SDT session has not technically been initiated and the UE should still be able to switch to RA-SDT. If majority wants to go with Option 1, we are ok to compromise.

	NEC
	Option 1
	Initial transmission is after Selection phase and so we agree with Vivo that all the triggering conditions should have been fulfilled, where the agreement similar to “option 3” would be relevant. It is very unlikely that conditions change between type selection and initial transmission. Therefore no switching should be allowed at the initial transmission stage.

	Sierra Wireless
	Option 1
	The difference in views here are likely due to differing view on what “in the initial CG transmission phase” means:
#1 PDU is built and/or UE has performed the initial transmission
#2 PDU is not built or transmitted yet.

Assuming meaning #1 then Sierra prefers option 1 for all the reasons stated above by others.

Option 3 and this agreement:
“If none of the SSBs’ RSRP is above the RSRP threshold of CG-SDT criteria in the type selection phase, UE should select RA-SDT if RA-SDT criteria is met”
We think is relevant only to meaning #2, not meaning #1.

	Xiaomi
	Option 1
	



	Summary:
26 companies provided feedbacks. 13 companies support Option 1. 1 company support Option 2. 11 companies support Option 3. 7 companies support Option 5.


Proposal 18: RAN2 is requested to discuss the following options:
· Option 1: The switch from CG-SDT to RA-SDT in the initial CG transmission phase after having selected CG-SDT is not allowed. (13/26)
· Option 2: The switch from CG-SDT to RA-SDT in the initial CG transmission phase after having selected CG-SDT is triggered, if no beam and CG-SDT resource meet the criteria for the CG-SDT transmitting the first UL message using CG-SDT. (11/26)
· Opton 3: The switch from CG-SDT to RA-SDT in the initial CG transmission phase after having selected CG-SDT is triggered, after a configured number of consecutive failures on a CG SDT resource. (7/26)

3.7 RA-SDT RA resources in the subsequent data transmission phase
According to the CG-SDT discussion  in the RAN2#115-e meeting, RAN2 agreed to support the legacy RACH procedure during the subsequent CG transmission phase. As the RA resource for the RA-SDT would be separate from the RA resource the legacy RACH procedure, companies consider that the RA-SDT RA resource could be also used in the subsequent data transmission phase. From the rapporteur’s understanding, if RAN2 agreed to use the RA-SDT RA resource for the subsequent CG transmission phase, there should be not technical blockage of  using the RA-SDT RA resource for the subsequent data transmission phase of RA-SDT. The corresponding RAN2 agreement is quoted as follows:
	[bookmark: _Hlk85541257]During subsequent CG transmission phase (i.e. after the UE has received response from NW) UE can initiate at least legacy RACH procedure (e.g. trigger due to no UL resources).  No MAC PDU rebuilding is required.  FFS if the RA-SDT RA resources can be used for subsequent data.   
a.	At least the following conditions are agreed: (1) no qualified SSB when the evaluation is performed; (2) when TA is invalid; (3) when SR is triggered due to lack of UL resource



Question 21: Can the UE use RA-SDT RA resources in the subsequent data transmission phase?
	Company
	Answer (Yes/No)
	Comments

	Huawei, HiSIlicon
	Yes
	The UE behaviour between the initial transmission and subsequent should be aligned and the UE can send C-RNTI in msg3/msgA. 

	Samsung
	No
	We do not see need to use SDT RACH resources.

	ZTE
	Okay to use (for SR)
	So, it should be noted that this is for SR (i.e. even if SDT RACH resources are used, this is not switching to RA-SDT!). There seems to be some confusion amoung companies with this terminology and it is worth being clear on this aspect first. 

The, we think it is okay to use SDT RACH, but we think it would be better to further clarify whether UE is only allowed to use RA-SDT specific RA resource (i.e. legacy RA resource shall not be used by SDT UE during SDT). 

Having flexibility to use either legacy RA resource or SDT RA resource is unnecessary and might create additional checks needed in MAC (e.g. how does the UE select which one to use for SR) and will complicate the procedure.

	InterDigital
	Yes
	Agree with ZTE.  We so no technical reason to not allow this.

	Sharp
	Yes
	

	Lenovo
	Yes
	For the case that UE has no valid Timing alignment, UE can only use RACH resources. We think that in this case RA-SDT should be used. Also for SR case RACh may be used by the UE. 

	Nokia
	No
	Otherwise the RSRP would need to be checked again during subsequent transmission phase which might make the specification more complicated without much gain compare to just use normal RA resource. It is currently only checked upon initation of the SDT procedure.

	OPPO
	No
	For subsequent transmission phase, the RA-SDT resources can be used. But considering the complexity to select between different RA_type resources, we suggest not to mix different resources together.

	Ericsson
	No
	Agree with Samsung

	Sony
	No
	We think it is not needed.

	vivo
	No
	Using the legacy RA procedure is sufficient, which can already inform NW of TA alignment request and BSR reporting. We cannot observe the additional performance gain if RA-SDT resources are used.  

	Apple
	No
	The radio condition of the SDT-RACH resource selection is stricter than legacy RACH resource. The legacy RACH resource is sufficient for the RA-SR purpose. If SDT-RACH resource is used for RA-SR, the mechanism is a little complex, since the fallback case from SDT-RACH resource to legacy RACH resource is also needed to be considered. 

	Google
	Yes
	As to resource selection, we could leave it to implementation to select SDT-RA RA or legacy RA resources. 

	ASUSTeK
	Yes
	We think no technical reason to not allow this.

	Fujitsu
	Yes
	It’s better for UE to allow to use available resource.

	LG
	No
	We prefer a simple option.

	TCL
	Yes
	Agree with ZTE. It is not sure the valid Timing alignment shall maintained until the subsequent SDT. In this case, RACH resources shall have to be used. 

	Spreadtrum
	No
	A simple option is preferred.

	ITRT
	No
	Using the legacy RA resource for SR procedure is sufficient.

	CATT
	No 
	Agree with Nokia

	Qualcomm
	Yes
	It is beneficial for network to know the SDT user via UE using RA-SDT specific RA resource.

	CMCC 
	Yes
	

	Intel
	No with comment
	As mentioned in the previous question, if the initial SDT transmission has been Acked, the UE should not be allowed to use RA resources allocated for RA-SDT, irrespecrtive of whether the initial attempt was using RA-SDT or CG-SDT.
 

	NEC
	No
	The legacy RA procedure should be sufficient for these use cases, e.g. TA update or SR request, so we prefer not to complicate the procedure by giving UE the choice.
Also, if these RA-SDT resources are agreed to be used, it must be noted that this is not used for data (i.e. CG- to RA-SDT switch), as noted by ZTE.

	Sierra Wireless
	No
	It is not needed. 

	Xiaomi
	No
	



	Summary:
26 companies provided feedbacks. 11 companies provided answer “Yes”. 15 companies provided answer “No”.


Proposal 19 (11 (Yes)/ 15 (No)): RAN2 is requested to discuss whether the UE can use RA-SDT RA resources in the subsequent data transmission phase.

3.8 CS-RNTI
In RAN2#115-e, RAN2 agreed to support CS-RNTI based dynamic retransmission. However it is still FFS on how the CS-RNTI is provided to the UE. The corresponding RAN2 agreement is quoted as follows:
	CS-RNTI based dynamic retransmission mechanism can be reused for CG-SDT.  FFS whether CS-RNTI is the same one as the one previously configured in RRC_CONNECTED or a new CS-RNTI one is provided to the UE


Question 22: Which of the following option(s) is used to configure the CS-RNTI for CG-SDT?
· Option 1: The CS-RNTI for CG-SDT is the same as the one previously configured in RRC_CONNECTED.
· Option 2: A new CS-RNTI is provided to the UE (e.g. via RRCRelease message).
· Optiion 3: Others
(Multiple selection is allowed. Companies providing the support for Option 3 is encouraged to provide the solution details in the “Comments” column.)
	Company
	Answer (Option 1/2/3)
	Comments

	Huawei, HiSIlicon
	Option2
	One  possible case is that the UE is not configured with CG resource in RRC_CONNECTED and no CS-RNTI is configured. Then, when CG-SDT is configured, a new CS-RNTI has to be provided to the UE. So this kind of configuration should be allowed. 
It is also possible that there is reconfiguration of CG resource when the UE moves to another cell, for which a new CS-RNTI differtent from the CS-RNTI used in the previous cell when the UE is RRC_CONNECTED should be configured. 

	Samsung
	Option 2
	

	ZTE
	Option 1/2
	If CS-RNTI is configured in CONNECTED mode, then it should be reused in SDT. If not configured, then a new CS-RNTI can be configured in RRC Release message.

	InterDigital
	Option 1
	Option 1 is sufficient and saves RRC signalling. If CS-RNTI was not configured in connected mode, it is not used in INACTIVE state as well. 

	Sharp
	Option 2
	For option 1, it seems the UE should have been configured wih CS-RNTI in connected mode if CG-SDT is configured. Option 2 is preferred.
However, if CG and CS-RNTI is configured in connected state, we see no problem to apply it for the CG-SDT.

	Lenovo
	Option 2
	

	Nokia
	Option 1
	

	OPPO
	Option 1 or Option2
	 No strong view

	Ericsson
	Option 1 or 2
	Agree with ZTE

	Sony
	Option 1 or 2
	No strong view.

	vivo
	Option 2
	It is a common and clear solution. 

	Apple
	Option 1/2
	When CS-RNTI and CG configuration is provided in CONNECTED state and continues to be used in INACTIVE state, Option 1 can be used; otherwise, the Option 2 is used.  

	Google
	Option 2
	It will be simper to always provide a new CS-RNTI. 

	ASUSTeK
	Option 1/2
	Share same view with ZTE and Apple. If CS-RNTI is configured in connected state, the CS-RNTI can be reused. And if the UE receives a new CS-RNTI in RRCRelease, the UE could use the received CS-RNTI.

	Fujitsu
	Option 1/2
	Similar view as ZTE.

	LG
	Option 2
	

	TCL
	Option 1/2
	Both option 1 and option 2 are fine.

	Spreadtrum
	Option 1/2
	No stroing view.

	ETRI
	Option 1/2
	No strong view.

	ITRI
	Option 1/2
	

	CATT
	Option 1/2
	We agree with ZTE.

	Qualcomm
	Option 1/ 2
	Same view with ZTE.

	CMCC
	Option 1/2
	Same view with ZTE.

	Intel
	Option 1/2
	Agree with ZTE

	NEC
	Option ½
	We agree with ZTE.

	Sierra Wireless
	Option 2
	

	Xiaomi
	Option 1/2
	Agree with ZTE



	Summary:
26 companies provided feedbacks. 19 companies support Option 1. 23 companies support Option 2. 


Proposal 20: The CS-RNTI for CG-SDT can be:
· The same as the one previously configured in RRC_CONNECTED. (19/26)
· Provided via RRCRelease message. (23/26)

3.9 SSB re-evaluation in the subsequent CG transmission
According to the discussion in the RAN2#115-e meeting, RAN2 agreed to require the UE to re-evaluates the SSB for subsequent CG transmission. However it is possible that no RSRP of any SSB is above the configured threshold for CG-SDT. This could be caused by the case that no sample is available or no SSB is available. From the rapporteur’s understanding, when no RSRP of any SSB is above the configured threshold for CG-SDT, the CG resource for SDT should not be used, and the UE could trigger the legacy RACH due to no UL resources, as RAN2 already agreed to allow the UE to trigger the legacy RACH in the subsequent CG transmission. The corresponding RAN2 agreement is quoted as follows:
	During the subsequent new CG transmission phase, for the purpose of CG resource selection, UE re-evaluates the SSB for subsequent CG transmission.  FFS what happens if no SSBs are valid or if no sample is available



Question 23: What would be the expect UE behaviours if no RSRP of any SSB is above the configured threshold for CG-SDT (e.g. no valid SSB or no available measurement sample) during the the subsequent new CG transmission phase?
· Option 1: Trigger the legacy RACH due to no UL resources (i.e. no CG based UL grant is provided to the HARQ process and SR/RACH will be triggered due to lack of UL resources)
· Option 2: Use any SSB (similar to RACH retransmission case)
· Option 3: Others (please explain)
(Companies providing the support for Option 3 is encouraged to provide the solution details in the “Comments” column.)
	Company
	Answer (Option 1/2/3)
	Comments

	Huawei, HiSIlicon
	Option3
	The UE should perform RA-SDT if RA-SDT is configured; otherwise trigger legacy RACH

When no SSB is above the threshold, the UE should perform RA on the RA-SDT resource, if RA-SDT is configured; otherwise, trigger legacy RACH. 

	Samsung
	Option 1
	Switching to RA-SDT does not solve the problem as RA-SDT has to be performed by selecting any SSB as there is no SSB above threshold. 

	ZTE
	Option 1
	We agree with Samsung and “switching to RA-SDT” in general is not preferable mid-way through the CG-SDT session. Also, it is unclear what is meant by “switching to RA-SDT in this context”. It doesn’t make sense since the CCCH message has already been acknowledged successfully (i.e. we are in subsequent transmission phase). So, it is unclear why (and if) this CCCH message should (or can) be retransmitted. Then, the only question is how to handle the pending UL data. Of course RACH can be triggered due to lack of UL resource for the pending UL data, but this is not the same as “switching to RA-SDT”. 

This leaves us with option 1 and option 2. Both seem feasible. 

For option1, basically, when there is no suitable SSB, then the HARQ entity should not generate any grant (i.e. CG occasion is not passed as a valid grant in this case) and due to lack of UL grant, an SR will be triggered (i.e. legacy procedure – needs no changes). Then, this simply becomes a sub-case of Q 21  (i.e. the question is how to trigger the RA for SR due to lack of UL resource). We should then use the same RA scheme as agreed as part of Q21 to send this SR (over a given RACH resource).

Option 2 is also feasible (in case this is the majority view).  

	InterDigital
	Option 1
	Agree with above comments. 
For most cases, RA and CG have the same SSBs to measure, then option 1 is suitable. 
In some cases where there are more SSBs to measure for RA, option 3 can be useful.

	Sharp
	Option 1
	

	Lenovo
	Option 3
	We also think that UE should perform RA-SDT if RA-SDT is configured; otherwise trigger legacy RACH. Behaviour should be similiar to the  initial SDT resource selection with the limitation that there are no valid CG-SDT resources

	Nokia
	Option 1
	

	OPPO
	Option 1
	

	Ericsson
	Option 1
	Should not be considered as a switch.

	Sony
	Option 3
	Agree with Lenovo (this is also aligned with Q20)

	vivo
	Option 2/3
	It is still possible that no suitable SSB is available for legacy RA procedure, then the UE will anyway select any SSB. Thus, we prefer option 2 for commonality. Alternatively, the UE may fall back to the legacy RRC resumption procedure. 

	Apple
	Option 1
	

	Google
	Option 2
	No SSB with RSRP above threshold may be caused due to temporary blocking so it may be overkill to switch to random access procedure. 

	ASUSTeK
	Option 1/3
	The UE could perform legacy RA and/or RA-SDT.

	Fujitsu
	Option 1/3
	Similar view as Huawei.

	LG
	Option 3
	We think the SDT failure handling procedure should be triggered in this case. The legacy RA procedure is not a part of SDT procedure, and thus the ongoing SDT procedure should be stopped. The SDT failure handling procedure may trigger legacy RA procedure to transmit the pending UL data. It depends on further discussion.

	TCL
	Option 1/2/3
	Option 1 and option 2 are both feasible, in this point, we agree with ZTE. 
For option 3, we share the same view with Huawei. There is no SSB above the configure threshold here means that we find no suitable SSB from the SSBs associated with the CGs. However, it is not necessary all SSBs are configured to associated with the CGs configured for CG-SDT. Therefore, we hold the point that perform RA-SDT may be able to select suitable SSBs (not be configured to be associated with the CG resources configured for CG-SDT) to perform RA-SDT. 

	Spreadtrum
	Option 1
	

	ETRI
	Option 1/3
	The UE can perform legacy RA if RA-SDT is not configured.

	ITRI
	Option 1
	

	CATT
	Option 1
	We agree with ZTE that the CCCH message has been acknowledged by the network and it is not needed to resend it again. 
Regarding option 2, we think since the initial transmission has succeeded, the uplink synchornization is not one big issue, using any SSB which is similar to the case in RA procedure is also accepatable.

	Qualcomm
	Option 1/3
	Since this is the subsequent phase and CCCH message has been received by network successfully, it is not preferable to retransmit it again. Triggering RACH could be one solution to acquire the UL resource. The only issue is whether RA-SDT resource can be used for the normal RACH procedure which is discussed in Q21. Switching to RA-SDT could happen on the initial phase, i.e. CCCH message is not received successfully which is discussed in Q20.
In our understanding, option 3 could be the latest SSB that UE has selected if UE has not finished the whole SSB evaluation. 

	CMCC
	Option 1
	

	Intel
	Option 2
	As Google mentioned, it seems reasonable to allow the UE to select any SSB (as is the case in legacy RACH). 
Option 1 is also feasible

	NEC
	Option 1
	Since RSRP Thresholds have been agreed to be the same for CG-SDT and RA-SDT (but separate and presumably higher than legacy RSRP threshold), the UE would also fail RA-SDT and should switch to legacy RA procedure.

	Xiaomi
	Option 1
	



	Summary:
26 companies provided feedbacks. 19 companies support Option 1. 5 companies support Option 2. 6 company thinks that the UE should perform RA-SDT if RA-SDT is configured; otherwise trigger legacy RACH. 2 company thinks that the UE may fall back to the legacy RRC resumption procedure. 


Proposal 21 (19/26): If no RSRP of any SSB is above the configured threshold for CG-SDT (e.g. no valid SSB or no available measurement sample) during the the subsequent new CG transmission phase, the UE triggers the legacy RACH due to no UL resources (i.e. no CG based UL grant is provided to the HARQ process and SR/RACH will be triggered due to lack of UL resources).

3.10 CG-SDT configuration
Accoriding the CG-SDT discussion in the RAN2#115-e, a few parameters are agreed to be included in the CG-SDT configuration. However it is still FFS whether these parameters are “per CG-SDT configuration” or “for multiple CG-SDT configurations”, as RAN2 already agreed to support “multiple CG-SDT configurations per carrier in RRC_INACTIVE” in RAN2#113-e meeting. The corresponding RAN2 agreement is quoted as follows:
	From RAN2 perspective, at least the following parameters should be included in the CG-SDT configuration. FFS whether these parameters are common for multiple CG-SDT configurations or per CG-SDT configuration.
· The new TA timer in RRC_INACTIVE;
· The RSRP change threshold for TA validation mechanism in SDT (details dependent on RAN1);
· The SSB RSRP threshold for beam selection (i.e. UE selects the beam and associated CG resource for data transmission).


Question 24: Which of the following parameters of CG-SDT are “per CG-SDT configuration” or “for multiple CG-SDT configurations”?
· Parameter 21: The new TA timer in RRC_INACTIVE;
· Parameter 2: The RSRP change threshold for TA validation mechanism in SDT (details dependent on RAN1);
· Parameter 3: The SSB RSRP threshold for beam selection (i.e. UE selects the beam and associated CG resource for data transmission). (Companies providing the support for Option 2 is encouraged to provide the solution details in the “Comments” column.)
	Company
	Answer for paramters “per CG-SDT configuration” (Parameter 1/2/3)
	Answer for paramters “for multiple CG-SDT configurations” (Parameter 1/2/3)
	Comments

	Huawei, HiSIlicon
	
	1/2/3
	

	Samsung
	
	1/2/3
	

	ZTE
	
	1/2/3
	Per Ue configuration seems sufficient

	InterDigital
	
	1/2/3
	

	Sharp
	
	1/2/3
	

	Lenovo
	
	1/2/3
	

	Nokia
	
	
	No strong view. Simplest to have per CG. Typically, there will be only one CG.

	OPPO
	
	1/2/3
	

	Ericsson
	
	1/2/3
	

	Sony
	
	1/2/3
	

	vivo
	
	1/2/3
	Agree with ZTE and Nokia.

	Apple
	
	1/2/3
	

	Google
	
	1/2/3
	

	ASUSTeK
	
	1/2/3
	

	Fujitsu
	
	1/2/3
	Similar view as ZTE.

	LG
	
	1/2/3
	

	TCL
	
	1/2/3
	No strong view

	Spreadtrum
	
	1/2/3
	

	ETRI
	
	1/2/3
	

	ITRI
	
	1/2/3
	

	CATT
	
	1/2/3
	

	Qualcomm
	
	1/2/3
	

	CMCC
	
	1/2/3
	

	Intel
	
	1/2/3
	We are fine to go with the majority view on this

	NEC
	
	1/2/3
	No strong view.

	Xiaomi
	
	1/2/3
	



	Summary:
26 companies provided feedbacks. All companies support paramert 1/2/3 per UE.


Proposal 22 (26/26): The following CG-SDT configurations are per UE:
· The new TA timer in RRC_INACTIVE
· The RSRP change threshold for TA validation mechanism in SDT
· The SSB RSRP threshold for beam selection

6 Conclusions	
In the followings, we provide a few observations capturing the RAN1 impacts which could be brought by the potential RAN2 agreements.
Rapporteur’s Observation 1: If RAN2 agreed to support the CG-SDT for the unlicensed band, RAN1 needs to be informed to provide unlicensed band specific functions for CG-SDT, e.g. the CG configuration parameters and the determination of HARQ process ID.
Rapporteur’s Observation 2: If RAN2 agreed that the “CG-SDT timer” starts at the first “valid” PDCCH occasion from the end of the CG-SDT PUSCH transmission, RAN1 needs to be informed to define “the first “valid” PDCCH occasion” for the “CG-SDT timer”.
Rapporteur’s Observation 3: If RAN2 agreed that the “CG-SDT timer” restarts upon the PUSCH transmission corresponding to the retransmission indicated by the CS-RNTI PDCCH, RAN1 may be informed to define the exact timing of restarting the “CG-SDT timer”.

Proposal 1 (26/26): The Rel-16 CG configuration mechanism in licensed band is reused the baseline for CG-SDT.
Proposal 2 (22/26): The CG-SDT is supported for the unlicensed band only when Rel-17 time allows.
Proposal 3 (21/26): If the CG-SDT is supported for the unlicensed band, the Rel-16 CG of the unlicensed band is reused as the baseline for CG-SDT. 
Proposal 4 (14 (Yes)/ 11 (No)): RAN2 is request to discuss whether the UE autonomous retransmission in licensed band is needed.
Proposal 5.a (21/24): If the UE autonomous retransmission is not needed for CG-SDT in licensed band and if the UE does not receive the feedback from the gNB while the CG-SDT timer is running, the UE keeps monitoring the PDCCH and waits for the expiry of the SDT failure timer. FFS whether the UE is allowed to transmit a new MAC PDU at the next CG occasion.
Proposal 5.b: If the UE autonomous retransmission is not needed for CG-SDT in licensed band and if the UE does not receive the feedback from the gNB while the CG-SDT timer is running, RAN2 is requested to discuss the following Options to determine the transmission status of the initial MAC PDU:
· Option 1: THe UE assumes NACK.
· Option 2: THe UE assumes ACK.
Proposal 6 (24/26): If the UE autonomous retransmission in licensed band is needed for CG-SDT, the UE autonomous retransmission is allowed during the whole period of the SDT procedure (i.e. not restricted in the initial CG transmission phase).
Proposal 7 (17/24): If the UE autonomous retransmission is supported in licensed band, the UE autonomous transmission specified in Rel-16 URLLC is considered as the baseline.
Proposal 8: RAN2 is requested to discuss the following options regarding the expiry of the “CG-SDT timer”
· Option 1 (13/26): The UE autonomously retransmits the MAC PDU of CG-SDT upon the expiry of the “CG-SDT timer” . 
· Option 2 (11/26): The CG-SDT failure is triggered upon the expiry of the “CG-SDT timer”.
Proposal 9: During the running period of the “CG-SDT timer” in the initial CG transmission phase, the UE is required to monitor the following L1 signaling:
· CS-RNTI PDCCH (26/26)
· C-RNTI PDCCH (25/26)
· L1 ACK (20/26)
Proposal 10: During the running period of the “CG-SDT timer” in the subsequent CG transmission phase, the UE is required to monitor the following L1 signaling:
· CS-RNTI PDCCH (26/26)
· C-RNTI PDCCH (26/26)
· L1 ACK (21/26)
Proposal 11 (21/26):The “CG-SDT timer” starts at the first “valid” PDCCH occasion from the end of the CG-SDT PUSCH transmission. The first “valid” PDCCH occasion is defined in RAN1.
Proposal 12 (23/26): The “CG-SDT timer” can be started/restarted during the whole SDT period.
Proposal 13: The UE restarts the “CG-SDT timer”:
· upon the PUSCH retransmission indicated by the CS-RNTI PDCCH. (21/26)
· after each CG-SDT transmission. (21/26)
Proposal 14: The “CG-SDT timer” stops:
· When the UE receives L1 ACK for CG-SDT. (17/26)
· When the UE receives RRC feedback messages (e.g. RRCResume, RRCSetup, RRCRelease and RRCReject). (16/26)
Proposal 15 (22/26): The Rel-16 calculation on the HARQ process ID of the CG type-1 for licensed band is reused as the baseline for CG-SDT.
Proposal 16 (23/26): The UE is allowed to initiate subsequent UL data transmission only after the reception of the feedback from the gNB.
[bookmark: _GoBack]Proposal 17 (26/26): The UE can use multiple CG resources for the HARQ initial transmission as Rel-16 in the subsequent CG transmission phase.
Proposal 18: RAN2 is requested to discuss the following options:
· Option 1: The switch from CG-SDT to RA-SDT in the initial CG transmission phase after having selected CG-SDT is not allowed. (13/26)
· Option 2: The switch from CG-SDT to RA-SDT in the initial CG transmission phase after having selected CG-SDT is triggered, if no beam and CG-SDT resource meet the criteria for the CG-SDT transmitting the first UL message using CG-SDT. (11/26)
· Opton 3: The switch from CG-SDT to RA-SDT in the initial CG transmission phase after having selected CG-SDT is triggered, after a configured number of consecutive failures on a CG SDT resource. (7/26)
Proposal 19 (11 (Yes)/ 15 (No)): RAN2 is requested to discuss whether the UE can use RA-SDT RA resources in the subsequent data transmission phase.
Proposal 20: The CS-RNTI for CG-SDT can be:
· The same as the one previously configured in RRC_CONNECTED. (19/26)
· Provided via RRCRelease message. (23/26)
Proposal 21 (19/26): If no RSRP of any SSB is above the configured threshold for CG-SDT (e.g. no valid SSB or no available measurement sample) during the the subsequent new CG transmission phase, the UE triggers the legacy RACH due to no UL resources (i.e. no CG based UL grant is provided to the HARQ process and SR/RACH will be triggered due to lack of UL resources).
Proposal 22 (26/26): The following CG-SDT configurations are per UE:
· The new TA timer in RRC_INACTIVE
· The RSRP change threshold for TA validation mechanism in SDT
· The SSB RSRP threshold for beam selection
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8 Annex
RAN2#112-e meeting agreements:
Agreements:
1 The configuration of configured grant resource for UE uplink small data transfer is contained in the RRCRelease message.  FFS if other dedicated messages can configure CG in INACTIVE CG. Configuration is only type 1 CG with no contention resolution procedure for CG. 
2 The configuration of configured grant resource can include one type 1 CG configuration.  FFS if multiple configured CGs are allowed
3 A new TA timer for TA maintenance specified for configured grant based small data transfer in RRC_INACTIVE should be introduced.  FFS on the procedure, the validity of TA, and how to handle expiration of TA timer.  The TA timer is configured together with the CG configuration in the RRCRelease message.
4 The configuration of configured grant resource for UE small data transmission is valid only in the same serving cell.  FFS for other CG validity criteria (e.g. timer, UL/SUL aspect, etc)
5 The UE can use configured grant based small data transfer if at least the following criteria is fulfilled (1) user data is smaller than the data volume threshold; (2) configured grant resource is configured and valid; (3) UE has valid TA.  FFS for the candidate beam criteria.  
6 From RAN2 point of view:  An association between CG resources and SSBs is required for CG-based SDT.  FFS up to RAN1 how the association is configured or provided to the UE.  Send an LS to RAN1 to start the discussion on how the association can be made.   Mention that one option RAN2 considered was explicit configuration with RRC Release message
7 A SS-RSRP threshold is configured for SSB selection. UE selects one of the SSB with SS-RSRP above the threshold and selects the associated CG resource for UL data transmission.

RAN2#113-e meeting agreements:
Agreements
1. CG-SDT resource configuration is provided to UEs in RRC_Connected only within the RRCRelease message, i.e. no need to also include it in RRCReconfiguration message 
2. CG-PUSCH resources can be separately configured for NUL and SUL.  FFS if we allow them at the same time.  This depends on the alignments CRs for Rel-16. 
3. RRCRelease message is used to reconfigure or release the CG-SDT resources while UE is in RRC_INACTIVEe
4. For CG-SDT the subsequent data transmission can use the CG resource or DG (i.e dynamic grant addressed to UE’s C-RNTI). Details on C-RNTI, can be the same as the previous C-RNTI or may be configured explicitly by the network can be discussed in stage 3
5. TAT-SDT is started upon receiving the TAT-SDT configuration from gNB, i.e. RRCrelease message, and can be (re)started upon reception of TA command. 
6. From RAN2 point of view, assume similar to PUR, that we introduce a TA validation mechanism for SDT based on RSRP change, i.e.  RSRP-based threshold(s) are configured.  Ask RAN1 to confirm.  FFS on how to handle CG configuration when TA expires or when is invalid due to RSRP threshold.  Details of the TA validation procedure can be further discussed.
7. As a baseline assumption, it’s a network configuration issue whether to support multiple CG-SDT configurations per carrier in RRC_INACTIVE (i.e. we will not restrict network configuration for now).  
8. FFS Discuss further in stage 3 how to specify the agreement that CG-SDT resources are only valid in one cell (i.e. cell in which RRCRelease is received)
9. UE releases CG-SDT resources when TAT expires in RRC_Inactive state

RAN2#113bis-e meeting agreements:
Agreements:
1	CG-SDT resources can be configured at the same time on NUL and SUL 
2	Implicit release of CG-SDT resource is not supported
3	UE start a window after CG/DG transmission for CG-SDT.   FFS whether to design a new timer or to reuse an existing timer.

4	Support retransmission by dynamic grant for CG-SDT. 
5	Support multiple HARQ processes for uplink CG-SDT. 
6	CG resource availability delay is not considered as a criterion for CG validation.
7	UL carrier selection is performed before CG-SDT selection
8	FFS CG-SDT resource can be configured on BWPs other than initial BWP

RAN2#114-e meeting agreements:
Agreements:
1. Release of CG-SDT configuration by system information indication is not supported
2. RAN2 thinks that some feedback may be beneficial in case CG is used for subsequent transmission.  RAN2 assumes that existing mechanism can be used.    
3. For initial CG transmission, UE does not select any SSB if none of the SSBs’ RSRP is above the RSRP threshold.  FFS if re-evaluation for every CG transmission is necessary 

RAN2#115-e meeting agreements:
	Agreements
1.	If none of the SSBs’ RSRP is above the RSRP threshold of CG-SDT criteria in the type selection phase, UE should select RA-SDT if RA-SDT criteria is met
2.	MAC PDU rebuilding is not required (unless we find a case that is needed)
3.	During subsequent CG transmission phase (i.e. after the UE has received response from NW) UE can initiate at least legacy RACH procedure (e.g. trigger due to no UL resources).  No MAC PDU rebuilding is required.  FFS if the RA-SDT RA resources can be used for subsequent data.   
a.	At least the following conditions are agreed: (1) no qualified SSB when the evaluation is performed; (2) when TA is invalid; (3) when SR is triggered due to lack of UL resource
4.	UE should release CG-SDT resource (if stored) when UE initiates RRC resume procedure from another cell which is different from the cell in which the RRCRelease is received.
5.	The C-RNTI previously configured in RRC_CONNECTED state is used for UE to monitor PDCCH in CG-SDT.  
6.	CS-RNTI based dynamic retransmission mechanism can be reused for CG-SDT.  FFS whether CS-RNTI is the same one as the one previously configured in RRC_CONNECTED or a new CS-RNTI one is provided to the UE
7.	During the subsequent new CG transmission phase, for the purpose of CG resource selection, UE re-evaluates the SSB for subsequent CG transmission.  FFS what happens if no SSBs are valid or if no sample is available
8.	From RAN2 perspective, at least the following parameters should be included in the CG-SDT configuration. FFS whether these parameters are common for multiple CG-SDT configurations or per CG-SDT configuration.
· The new TA timer in RRC_INACTIVE;
· The RSRP change threshold for TA validation mechanism in SDT (details dependent on RAN1);
· The SSB RSRP threshold for beam selection (i.e. UE selects the beam and associated CG resource for data transmission).
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