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1. Background
Agreements achieved at the RAN1 NR Ad-Hoc#2.
	Agreements:
· In addition to the RS parameters, time and frequency resource are configured in a UE-specific manner.
· Note: it is common understanding that the time and frequency resources configured for a UE may or may not collide with those for another UE (to be captured in the LS).
· WA: Both DFT-S-OFDM and CP-OFDM are supported for UL transmission without grant.
· NR supports more than 1 HARQ process for UL transmission without grant

Agreements:
· The same TA adjustment procedure/mechanism (including expiration of TA timer) is applied to UL transmission with and without UL grant
· For UL transmission without UL grant, 
· Open-loop power control based on pathloss estimate is supported.
· FFS: Closed-loop power control is supported, which is based on NW signaling.
· A UE shall not transmit anything on configured resources for UL transmission without UL grant when there is no transport block to transmit. 
· FFS: UCI piggybacking with transport block is supported for UL transmission without UL grant.

Agreements:
· RAN1 considers that UE transmitting UL transmission without UL grant can be identified based on time/frequency resources and RS parameter(s). 
Agreements:
· Type of UL data transmission without grant
· Type 1: UL data transmission without grant is only based on RRC (re)configuration without any L1 signalling 
· Type 2: UL data transmission without grant is based on both RRC configuration and L1 signalling to activation/deactivation for UL data transmission without grant
· Note: functionality of modification is achieved the L1 signalling by activation
· Type 3: UL data transmission without grant is based on RRC configuration, and allows L1 signalling to modify some parameters configured by RRC but no L1 signalling for activation
· For UL data transmission without grant, type 1 and type 2 have already been agreed, FFS type 3. 
· FFS the reliability issues for L1 signalling.
· For Type 1 UL transmission without UL grant, the RRC (re-)configuration includes at least the following
· Periodicity and offset of a resource with respect to SFN=0 
· Time domain resource allocation 
· Frequency domain resource allocation 
· UE-specific DMRS configuration
· Note: 
· one TB is mapped to a resource at least consisting of time/frequency-domain resource
· RAN1 will not introduce specific resource allocation and DMRS configuration for UL data transmission without grant separate from UL data transmission with UL grant within the Rel.15 WI
· An MCS/TBS value
· Number of repetitions K
· Power control related parameters
· FFS HARQ related parameters
· FFS if multiple resources can be configured
· For Type 2 UL transmission without UL grant
· The RRC (re-) configuration for resource and parameters includes at least the following
· Periodicity of a resource
· Power control related parameters
· At least the following additional parameters for the resource are given by L1 signalling
· Offset associated with the periodicity with respect to a timing reference indicated by L1 signalling for activation
· FFS: the timing reference 
· Time domain resource allocation 
· Frequency domain resource allocation 
· UE-specific DMRS configuration
· An MCS/TBS value
· Note: 
· one TB is mapped to one resource 
· RAN1 will not introduce specific resource allocation and DMRS configuration for UL data transmission without grant separate from UL data transmission with UL grant within the Rel.15 WI
· FFS multiple resources can be configured
· FFS HARQ related parameters
· FFS whether number of repetitions K is configured by RRC signalling and/or indicated by L1 signalling



2. Discussions
The working assumption for waveforms made at the RAN1 AH#2 meeting would be agreeable.
Proposal:
· Confirm the Working assumption: Both DFT-S-OFDM and CP-OFDM are supported for UL transmission without grant.
	Company
	View

	vivo
	Support the proposal

	ZTE
	We support to confirm the WA

	InterDigital
	We support this proposal.

	LG
	We prefer to support both DFT-S-OFDM and CP-OFDM for UL transmission without grant. 

	Huawei, HiSilicon
	Support.

	Convida Wireless 
	We support this WA. 

	NTT DOCOMO
	Confirm the WA.

	Qualcomm
	Support the proposal

	Ericsson
	Support the WA

	CATT
	We support the proposal.

	Samsung
	Support the proposal

	Intel
	Agree to confirm the working assumption

	Sharp
	Confirm.

	Panasonic
	We support to confirm the WA.

	TCL 
	Support the proposal.

	Sony
	Confirm the WA.



Regarding the necessity of Type 3 UL transmission without UL grant,
Proposal:
· It is not necessary to support Type 3 UL transmission without UL grant.
	Company
	View

	vivo
	Support the proposal

	NEC
	Support the proposal. i.e. Not support Type 3

	ZTE
	No need to introduce the Type 3 transmission before finalizing specification of Type 1 and Type 2.

	InterDigital
	The goal of defining Type 3 was to enable the scheduler to overwrite RRC configuration with dynamic signaling which would be beneficial for collision handling during the grant-free re-transmissions. On the other hand, the price to pay for this flexibility is the need for DCI monitoring for Type 3 similar to Type 2 which may impact the power saving at the UE compared to Type 1. However, we believe the power saving aspect can be addressed with a properly configured DRX. Besides, not all category of UEs are battery limited so for certain category of UEs, Type 3 would add flexibility to the scheduler for resource (re)-allocation during UL data (re)-transmission without grant.

	LG
	In our view, if network needs to change UL resources for UL transmission without grant, it is enough to use Type 2 UL transmission without UL grant. In other words, it is not necessary to support Type 3 UL transmission without UL grant. 

	Huawei, HiSilicon
	Fine with this proposal.

	Convida Wireless
	1) Type 3 is Type 2 without explicit activation & deactivation. A UE should store the latest configuration either statically signaled by RRC or dynamically signaled by DCI. Therefore, if there is a new configuration for grant-free access resource allocation on a DCI detected by the UE, then the UE should update the resource allocation which may not need an explicit deactivation of previous configuration and an activation for the new one. SAVING DL DCI signaling. 
2) Agree, Type 3 adds flexibility for the scheduler to overrides the RRC configuration with dynamic signaling to handle possible collisions or blocking of high frequency waveform. 
3) SPS is originally designed for VoIP, which is periodic small data communication. But the grant-free targeted to URLLC’s sporadic small or close to medium data communication, which doesn’t necessarily need the “activation” for ticking the clock.  

	NTT DOCOMO
	No need to support Type 3.

	Qualcomm
	Support the proposal	

	Ericsson
	No need to support type 3

	CATT
	Do not support Type3

	Samsung
	No need to support Type 3

	Intel
	Fine with not focusing on Type 3 for now. 
However, it is preferred that the signaling for Type 1 and Type 2 can be reused further for any reasonable hybrid type, e.g. RRC configuration based operation with possibility of deactivate by L1 signaling.

	Sharp
	No need to support Type 3

	Panasonic
	No need to support Type 3

	TCL
	Type 3 not necessary.

	Sony
	No need to support Type 3




Regarding the UCI piggybacking,
Proposal:
· UCI piggybacking with transport block is supported for UL transmission without UL grant. 
	Company
	View

	vivo
	It should be clarified first what kind of UCI is considered for piggybacking, e.g. HARQ-ACK, CSI, or something else. As the preference may be dependent on the exact UCI type. 

	ZTE
	HARQ-ACK piggybacking with transport block should be supported,
CSI piggybacking with transport block should not be supported.

	InterDigital
	We agree with Vivo that further discussion is needed to determine whether or which type of UCI can be piggybacked on UL transmission without grant.

	LG
	In our understanding, when simultaneous transmission of PUCCH and PUSCH is not configured, there are three approaches; one is to perform UCI piggybacking on UL transmission without UL grant, and another is to drop UCI, and other is to drop UL transmissionwithout UL grant. At least for the HARQ-ACK feedback, we prefer to support UCI piggybacking on UL transmission without UL grant. For other UCI, we can discuss it further. 

	MediaTek
	It is expected that if the UCI carries ACK/NACK feedback for an URLLC DL transmission will require high reliability (possibly different from the UL channel)
Thus, our suggestion is:
FFS: (if supported or not) UCI piggybacking with transport block for UL transmission without UL grant

	Huawei, HiSilicon
	We need to at first look into the performance impact on the data part when to support UCI piggybacking over PUSCH.

	Convida Wireless
	We need to identify the UCIs needed for UL grant-free first, then will be able to decide which is more suitable for piggybacking with the data. Since some UCIs need to be decoded before decoding the data. 

	NTT DOCOMO
	At least HARQ-ACK needs to be multiplexed on TB for UL transmission without UL grant.

	Qualcomm
	Support this proposal, but need to study how UCI piggyback works if UL traffic  without grant is bursty/unpredictable.  

	Ericsson
	It all depends on whether there is a need for UCI and what kind of UCI is needed

	CATT
	Similar view as Ericsson. 

	Samsung
	At least HARQ-ACK feedback is supported. FFS other UCI types

	Intel
	As others have mentioned, the types of UCI that are candidates for piggybacking on grant-free PUSCH and their respective priorities need to be discussed first. 
Also, UCI piggybacking for grant-free should be discussed after more details of piggybacking for grant-based are defined. For example, multiplexing or dropping rules based on service priorities may be needed.

	Sharp
	Agree with Qualcomm.

	Panasonic
	We agree that grant-based piggybacking should be concluded first. Then depending on the priority between UCI contents, to have piggybacking or to drop/delay certain UCI needs to be discussed.

	TCL
	Need to discuss first what constitutes UCI. Can be a good option for HARQ relevant parameters for the ongoing UL GF transmission.

	Sony
	Similar view as Ericsson. 




For both Type 1 and Type 2 UL transmission without UL grant, one configuration includes one resource is already supported for a given UE:
Question:
· Whether and how to support following for a given UE?
· One configuration includes multiple resources 
· Multiple configurations and each configuration includes one resource
· Multiple configurations and each configuration includes multiple resources
	Company
	View

	vivo
	In our views, multiple resources should be supported for a given UE.
First, collision can be relaxed by configuring multiple grant-free resources for UEs. For example, a UE can select one of the configured grant-free resources for a TB transmission. Second, a new TB transmission can be derivedby gNB in case of autonomous repetition if UE uses a different grant-free resource to start a new TB. Third, the HARQ process number can be associatedwith the grant-free resources thus no additional control information is needed to indicate the HARQ process number. 
In terms of the configuration method, either one configuration or multiple configurations can be considered. It depends on RAN2 discussion.

	NEC
	Al lest support “One configuration includes multiple resources”

	ZTE
	We prefer to have one configuration including multiple resources with a certain periodicity. Repetitions are performed over the multiple consecutive available slots/mini-slots, with the configured resource as the starting resource for the repetition.
Multiple configurations may be useful considering that different MCSs can be supported. Also HPN can be associated with each configuration.

	InterDigital
	We believe multiple resource allocation should be supported for UL data transmission without grant for collision handling, grant-free repetitions, facilitating UE identification, etc. However, multiple resource allocation for UL data transmission without grant should not increase blind decoding complexity at the gNB. In R1-1714160 we have discussed how blind decoding can be addressed even in the presence of multiple resource allocation.

	LG
	For multiple resources, we like to first clarify the use cases. If it is for multiple HARQ processes, we think it is too much burden in terms of resource configuration/reservation. If it is for different QoS (e.g., latency requirement) or MCS, we do not see whether there are many UEs supporting multiple QoS values simultaneously. For repetition, we consider resources for UL repetition without grant will be implicitly given by a combination of resource configuration and the repetition number K. In case, frequency hopping would be supported by hopping pattern. For MCS, we consider that can be an optimization which can be considered in later release. Overall, our preference is to configure single resource configuration with single resource in Rel-15.
If UL SPS configuration is equivalent to Type 2 UL transmission without grant it can be considered to support multiple configurations. For instance, one configuration is used for VoIP while another configuration is used for URLLC traffic. 

	MediaTek
	The use of asymmetric repetitions, where the size of the frequency allocation per repetition can be different, enhances the UL GF performance [MTK’s R1-1713717].
Thus, each configuration should include multiple resources. We support the options:
· One configuration includes multiple resources 
· Multiple configurations and each configuration includes multiple resources
We further propose that number of resources that are used by the UE for each repetition index k =1, 2,…, K is included in the configuration. This way, the UE could use reduced amount of resources in the initial repetitions then, if no ACK received, the number of used resources is increased.
The advantage of such an approach is to improve system efficiency and improve power consumption.

	Huawei, HiSilicon
	Support one configuration includes multiple resources. So far we do not see the need to use multiple configuration signaling messages.

	Convida Wireless
	Single or multiple configurations may be evaluated with the use cases. Multi-ple configurations with different resource allocation, MCS and other grant-free parameters should be supported for UL grant-free. This may reduce potential collisions and give more diversity gain for repetitions. However, to reduce the blind decoding cost and receiver complicity, the max number of different configurations should be studied. 

	NTT DOCOMO
	Share LG’s views. First, we need to clarify what are the use cases for one configuration includes multiple resources? 
· Multiple resources are used for collision reduction
· Multiple resources are used for services with different QoS
· Multiple resources are used for repetitions
We support multiple configurations and each configuration includes one resource to cater for different services. Same motivation for multiple SR configurations still hold for the multiple configurations.

	Qualcomm
	Support “multiple configurations and each configuration includes multiple resources”. Multiple configurations are needed for an UE to adapt to a channel condition/link budget. For example, for cell edge UE, resources (that can be for SR only in 1st transmission), MCS, etc should be conservative to achieve the target reliability. Each configuration including multiple resources is desired as discussed above by vivo, especially facilitating the HARQ processing indexing.  

	Ericsson
	Multiple configurations and each configuration includes one resource as it is easier for layer 1 signaling and also provides multiple resources for multiple services

	CATT
	We also prefer to support one configuration containing one or more resources.

	Samsung
	One configuration includes one or multiple resources for repetitions.

	Intel
	All the sub-bullets should be supported. 
The multiple resources within one configuration are configured as a pattern of transmission occasions within the periodicity. Both consecutive and non-consecutive patterns should be supported.
Multiple configurations are used for different services / traffic types and/or to support multiple HARQ processes.

	Sharp
	At least  "One configuration includes  multiple resources" is supported. 

	Panasonic
	We share the view from DOCOMO.

	TCL
	NR should support one configuration with multiple resources. On top, network may configure one UE for multiple configurations.

	Sony
	At least support “One configuration includes multiple resources”



For both Type 1 and Type 2 UL transmission without UL grant, there exist timing misalignment between traffic arrival and the occurrence of the reserved/activated resource for UL data transmission without grant or there is collision on the reserved/activate resources for UL data transmission without grant. Examples are given in Figure 1 below.
[image: ]
Figure 1: examples for repetition formulation
 
Question: 
· The formulation of repetitions is counted by:
· Option 1: Real transmission 
· Option 2: Configured/activated resources
· Other options?
	Company
	View

	vivo
	Opt. 1 is our understanding, i.e. for each TB, UE has to repeat K times as configured by gNB unless explicitly terminated by the gNB (if supported). 

	NEC
	Option 1

	ZTE
	It depends on how the resource is configured and/or HPN is defined, and whether K repetitions can be performs across different configured resources associated with different HPN. Option 2 is easier to implement but latency could be a problem in some cases since a UE has to wait for a common starting point of k=1. Option 1 does not have the latency issue but additional indication to distinguish initial transmission and repetitions is needed if HPN is associated with the resource for the actual k=1.

	LG
	We prefer Option 2. In terms of dropping case due to collision/dynamic resource change, we do not prefer postponing as it can complicate the procedure.

	MediaTek
	Option 1

	Huawei, HiSilicon
	Option 2, i.e. the configured resource apply to both initial transmission and repetitions while the real transmission may not happen on some of the configured resources or not detected by gNB but both gNB and UE can have the aligned understanding of the expected repetition number based on the pre-assigned resources.

	Convida Wireless
	Option 1 is our understanding. Repetitions are the physical transmission with the same TB  

	NTT DOCOMO
	Option 2 is preferred to simplify the design.

	Qualcomm
	[bookmark: _Hlk491076989]For a process that only allows K consecutive repetitions, we support option 1.  However, we need to further study the case of allowing intermittent K repetitions where another new packet B can be prioritized to transmit on the same resource for packet A that has to be suspended in the middle of a K-repetition process. Note that K is essentially determined by the latency which is independent from the number of real transmissions

	Ericsson
	Option 2 as it is simple implementation, and does not need many blind detection by the gNB.

	CATT
	I do not understand what you mean by timing misalignment. For both grant-free and grant-based, there is a timing gap between traffic arrival and an UL PUSCH resource whether due to scheduling delay (grant-based) or availability of a configured resource (grant-free). For grant-free once data arrives the UE can start transmission at the next available resource. Why would there be a difference between “real” transmission and just an activated resource? 

	Samsung
	Option 2 is preferred

	Intel
	FFS – could be answered after more details on resource configurations and HARQ process numbering identified.

	Sharp
	Option 2 is preferred.`

	Panasonic 
	Option 2 in order to manage the resource at the network level.

	TCL
	Option 1

	Sony
	Option 2 is preferred



2.1. Issues for Type 1 UL transmission without UL grant
For Type 1 UL transmission without UL grant, following need to be discussed:
Question: 
· HARQ related parameters
· What is the maximum number of HARQ process
· Whether and how to configure the RV for K=1 and K>1, where K is the repetition number including the initial transmission
· How to derive the HARQ Process Number (HPN)
· Time-/frequency-domain resource? 
· RS parameters?
· K?
	Company
	View

	vivo
	The number of HARQ processes should not be large, e.g. depending on the number of grant-free resources. 
For each of the repetition transmissions, RV can be different. Similar to LTE SPS, fixed RV for initial transmission can be considered.
Time/frequency resources are used to determine HPN. Each of HARQ processes is associatedto one or multiple grant-free resources. 

	NEC
	Small number of HARQ processes should be supported. 
Time-frequency resources determine the HARQ process number. It should be noted that this only derives the numbering of the HARQ processes for UL GF transmissions, but, an adaptive asynchronous HARQ mode can still be utilised.

	ZTE
	We prefer to have a small HARQ process number, i.e.2 or 3.
We think it should be further studied whether and how to support IR combing in UL transmission without grant.
Eitherimplicitly indication based on time resources orexplicitly indicationof HPN can be considered.

	LG
	The number of HARQ processes for UL transmission without grant can be configured by higher layer. It should be less than the maximum supported by the UE. In terms of RV, we think the same RV should be used across repetition where the initial RV can be determined semi-statically. The reason of same RV between repetitions is to minimize the ambiguity between the network and UE when the network misses one or more from the repetition. 
In terms of HARQ process ID determination, we see the following options. 
•       Option 1: HARQ process ID is explicitly indicated in UL grant where HARQ ID is determined by a function of SFN and/or slot index and/or mini-slot and/or symbol index where the first transmission of initial UL transmission without grant occurs
–      FFS whether to also include RS parameter and/or frequency index
–      FFS How to determine initial transmission from repetitions
–      FFS How to handle the case where gNB does not detect the first transmission
•       Option 2: HARQ process ID is explicitly indicated in UL grant where HARQ ID is determined by the resource used for the transmission where each Configuration of UL data transmission without grant is mapped to different HARQ process ID
–      FFS how to determine a transmission of new TB (or how to indicate NDI)
•       Option 3: UL grant for UL data transmission without grant indicates at least timing position of the target TB transmitted by the UE which has detected by the network
–      FFS whether to indicate position of initial transmission implicitly or explicitly
–      FFS how to determine a transmission of new TB (or how to indicate NDI)
Among the options, we prefer Option 1 and Option 3. 

	MediaTek
	Relatively small number of HARQ processes should be supported.
The HPN can be derived from the time-/frequency-domain resource.

	Huawei, HiSilicon
	Themaximum number of HARQ process can be configured per UE based. Redundant version ordering can be predefined or associated with transmission attempts.  HARQ process ID can be derived based on T/F GF resources, initial transmission time and K, or associated with RS.  

	Convida Wireless
	Configurable small number of HARQ processes for UL grant-free is supported. Either same or different RV need to be evaluated. 


	NTT DOCOMO
	The maximum number of HARQ process can be configured based on UE capability. Baseline can be same number of HARQ processes used for grant based transmission. 
For RV determination, both fixed for all repetitions or different RV associated with different pre-configured resources can be considered.
HPN is determined by a function of SFN and/or slot index and/or mini-slot and/or symbol index where the first reserved resource if K>1 within the configured periodicity for UL transmission without grant.

	Qualcomm
	1. The number of HARQ should be determined by the latency and reliability requirement in a service. In general, this number should be less than 4.
2. RV should be configured by RRC and could be different for a HARQ process. 
3. HPN can be determined by Time/Freq domain resource


	Ericsson
	It depends on whether shared pool or separate pools are used for HARQ process IDs. We think that the total number of HARQ processes for dynamic UL and transmission without UL grant should be decided in the HARQ numbers agenda.
Time/frequency and RS parameters

	CATT
	Our view is that a pool of HARQ processes may be shared between grant-based and grant-free transmissions. If there is a partitioning of HARQ processes between the two, then we expect that number of HARQ processes for grant-free is no more than the maximum number of HARQ processes defined for grant-based transmission. RV ordering can be based on the HARQ transmission index. 

	Samsung
	Similar view as Ericsson. It depends on whether HARQ process ID is shared or not. Time/frequency resources are used to determine HPN.

	Intel
	Maximum number of HARQ processes is the same as for dynamic grant-based scheduling. The total number of processes for grant-based and grant-free should be defined.
RV cycling is configured semi-statically. UE starts transmission from the first RV defined in the RV cycling sequence and uses corresponding RVs for repetitions if K > 1. There may be an associated time-frequency resource for particular RV, i.e. a UE cannot start RV cycling at any time within a given resources configuration.
HPN is associated with a resource configuration. Multiple HARQ processes are supported by multiple resource configurations, therefore distinguished based on time-frequency resources and RS parameters.

	Sharp
	The number of HARQ processed should be small.
RV can be different among repetitions a same TB and semi-statically configured.
HPN is determined by at least time index. If repetitions are used, K should be taken into account for HPN determination.

	Panasonic
	The number of HARQ process is small like 2 or up to 4 but we need to conclude how many HARQ process is supported in grant-based.
RV is decided based on the repetition counter or the slot counter.

	TCL
	The number of HARQ processes should be small.
HARQ process number can be explicitly indicated in the UCI (probably by piggybacking) to avoid HARQ confusions for transmissions and retransmissions.
RV may follow a pre-defined pattern for K repetitions. 

	Sony
	Support the multiple HARQ process, but the number should be small.
RV can be different among repetitions of the same TB.
HPN is derived by time-frequency resources and RS parameters.





Question: 
· How to switch from Type 1 UL transmission without UL grant to UL transmission with UL grant?
· HARQ process is shared between Type 1 UL transmission without UL grant and UL transmission with UL grant?
	Company
	View

	vivo
	In order to schedule a retransmission for grant-free initial transmission by UL grant, there should be understanding association of HARQ process number between grant-free and grant-based transmissions.
Separate HARQ processes can be used for grant-free and grant-based transmission since otherwise the grant-free transmission may be blocked if the HARQ processes are fully scheduled by grant-based transmission. 

	NEC
	Same HARQ process number should be used in case of switching from GF and GB transmission. The HARQ processes are shared between GF and GB transmissions. In case UE needs to use a particular HARQ process number for a GF transmission, and that HARQ process is already in use for a GB transmission, then UE should prioritise the HARQ process with GF transmission and abandon the GB HARQ process. Different RNTI should be used for GF and GB transmissions.

	ZTE
	Same HARQ process number should be used in case of switching from GF and GB transmission.
Either using different RNTI from regular grants or using an indication to differentiate different configurations in DCIcan be considered for HARQ feedback.

	LG
	In our understanding, UL grant schedulingretransmission of UL transmissionwithout UL grant can be distinguishable from UL grant scheduling retransmission of UL transmission with UL grant by using different CRC masking sequence as in LTE SPS. To be specific, in LTE SPS, UL grant scheduling retransmission of UL transmissionwithout UL grant is associated with SPS-C-RNTI rather than C-RNTI. In that point of view, it is straightforward that HARQ processes will be independently separated depending on whether initial UL transmission is associated with UL transmission without UL grant or UL transmission with UL grant. 

	Huawei, HiSilicon
	For GF to GB switching, the HARQ process ID of a TB can be shared among the GF transmission and GB UL grant, where either grant-based RNTI or GF RNTI of the UE can be used in UL grant.  Note that a GF RNTI can be configured by RRC to help differentiate a retransmission for UL with grant and retransmission for UL without grant. 
As the rationale behind the GF2GB switching is the fact that a transmission data is not able to be decoded correctly while the UE activity has been successfully detected by gNB, there is another way to switch from Type 1 UL transmission without grant to UL transmission with UL grant: that is to include the correctly detected RS of the TB/UE and its associated UE identification for URLLC (such as GF-RNTI or C-RNTI on CRC scrambling) in the UL grant.     

	Convida Wireless
	Either the HARQ process is shared or not between initial grant-free transmission and following grant based retransmission may be evaluated based on the performance gain and HARQ process complexity. 

	NTT DOCOMO
	HPN of the Type 1 transmission without grant can be indicated in the UL grant. The point for this switch is whether to support HARQ process sharing bw Type 1 UL transmission without UL grant and UL transmission with UL grant.
If it is supported, C-RNTI can be used to scramble CRC of the UL grant; otherwise, new RNTI needs to be introduced for Type 1 UL transmission without UL grant.

	Qualcomm
	Our understanding is that once gNB detects an UE’s UL transmission, if decoding failed or more UL data in the buffer detected, the sequential UL transmission should be grant-based. At this point, A shared HARQ process can be used. 

	Ericsson
	Same HARQ process can be used.
HARQ processes between dynamic grant and UL transmission without UL grant are shared and the pools are configured dynamically.

	CATT
	Same HARQ process ID is used for switching between grant-free and grant-based retransmission of the same TB. 

	Samsung
	Same HARQ process ID can be used for switching

	Intel
	Grant-based retransmission is sent with an HARQ process ID associated with the failed grant-free transmission. It is preferred that the DCI scheduling retransmission is scrambled with RNTI different from the one used for dynamic grant-based scheduling. For this approach, HARQ process pool should be separate from dynamic grant-based scheduling. 

	Sharp
	Same HARQ process ID is used for switching between grant-free and grant-based retransmission of the same TB

	Panasonic 
	HARQ process ID is shared.

	TCL
	Neutral to either shared HARQ ID or if it is sent in the grant based transmission to make a connection to grant free transmission.

	Sony
	Same HARQ process ID can be used for switching




Question: 
· For Type 1 UL transmission without UL grant, whether and how to support HARQ-ACK feedback from gNB to the UE?
	Company
	View

	vivo
	For HARQ-ACK feedback, an UL grant scheduling the retransmission can be regarded as NACK. 
On the other hand, an ACK can be transmitted by a group common DCI, where multiple UEs in a group need to monitor the common PDCCH. Since the URLLC service is sporadic, the probability of multiple simultaneous transmissions from multiple UEs within the same group may be small. Therefore, for group common ACK, how to group the UEs needs to be further discussed. 

	NEC
	Different RNTI should be used for GF and GB transmissions. In case of GF retransmissions, gNB includes the HARQ process number in the DCI where the DCI is masked with GF-RNTI.

	ZTE
	It depends on how many repetitions will be supported. In case of a small number of K, we do not see the significant benefit of an early ACK, considering that the false alarm rate of ACK should be extremely low for URLLC and the significant overhead of HARQ-ACK feedback.
An UL grant scheduling the retransmission can be regarded as NACK and an UL grant scheduling a new TB can be regarded as ACK.

	LG
	At least NACK based on UL grant for retransmission is supported based on HARQ process ID. ACK can be also transmitted utilizing UL grant with special setting on some fields.

	Huawei, HiSilicon
	For Type 1 UL transmission without UL grant, HARQ-ACK should be supported due to the characteristic of grant-free transmission. At least the group common DCI based HARQ-ACK can be used, where the group RNTI used to scramble CRC of group common DCI can be associated with grant-free transmission resources, and the group common DCI can use bitmap format. 

	Convida Wireless
	The HARQ-ACK feedback maybe part of the grant-free configuration, which may be indicated by a grant-free UCI transmitted with the grant-free UL data. 

	NTT DOCOMO
	Support. For both NACK and ACK but UE still has the data to be transmitted, UL grant can be used as acknowledgement.
For ACK but UE does not have data in the buffer, there are three options:
· Option 1: Define a Timer, if the timer expires, UE assumes ACK;
· Option 2: Use UL grant with special setting on some fields to indicate ACK.
· Option 3: Same handling as UL transmission with grant.

	Qualcomm
	Support dedicated ACK resource for each UE. If too many UEs in service, ACK resource reuse (which, however, results in ACK collision) can be considered, but a combined detection of ACK and grant should be adopted to confirm an ACK in case a collision occurs.
A received grant can be used as an NACK

	Ericsson
	No explicit ACK is needed. If a NACK (UL grant) is not received the UE assumes ACK

	CATT
	We see benefits for efficient signaling of HARQ-ACK to a group of UEs. But at least UL HARQ-ACK based on an UL grant should be supported and further discuss how to support group-based signaling.

	Samsung
	At least UL grant based ACK/NACK feedback should be baseline. If explicit A/N is introduced, group common DCI can be considered for A/N feedback.

	Intel
	No new physical channel or DCI format is introduced. If needed, a special state of DCI may be used to acknowledge transmission without scheduling a retransmission. 

	Sharp
	A/N is transmitted by UL grant. FFS group common DCI. 

	Panasonic
	We share the view from Ericsson

	TCL
	Explicit ACK/NAK is supported. gNB is allowed to send HARQ feedback even before K repetitions are over. No feedback detected at UE should imply NAK and UE re-transmits on subsequent grant free occasion(s).

	Sony
	UL grant can be used for ACK/NACK.





Question: 
· For Type 1 UL transmission without UL grant, whether/how to support close-loop power control?
	Company
	View

	vivo
	Closed-loop power control is supported for UL grant-free.
For grant-free transmission, a power-control command can be included in the UE-specific DCI. Power-control commands can also be provided on a special PDCCH that simultaneously provides power-control commands to a group of UEs (similar to LTE PDCCH using DCI format 3/3A).

	ZTE
	First, the benefit of close-loop power control should be identified.
In case of necessity, TPC command using group-common DCI format 3/3A can be considered.

	LG
	It would be beneficial to employ closed-loop power control as well as open-loop power control for UL transmission without grant. In case, group-common DCI can be used to convey TPC commands of multiple UEs as in LTE system with DCI format 3/3A. 

	Huawei, HiSilicon
	As the grant-free transmission is applicable to sporadic traffic, the close-loop (dynamic) power control seems not efficient. 

	Convida Wireless
	To ensure reliable reception (i.e. higher transmit power) and reduce interference (i.e. lower transmit power), closed-loop power control should be supported, as lest for retransmissions. 

	NTT DOCOMO
	For Type 1, if group common PDCCH can support TPC like LTE DCI format 3/3A, it can be used for Type 1 close-loop power control.

	Qualcomm
	Support closed-loop power control. The Power-control scheme can re-use the LTE power control command by using DCI 3/3A (single-bit/two bit) to a group of terminals using an RNTI specific for the group. Each terminal in the group is informed through RRC signaling which bit(s) in DCI it should follow

	Ericsson
	Closed loop power control is supported. No special command is needed for UL transmission without UL grant

	CATT
	In principle closed loop can be supported using TPC transmitted in a group-common DCI similar to LTE DCI format 3/3A. Since in general transmission may be more sporadic compared to e.g. SPS traffic (which is only one use case), traffics-specific parameters may be required. 

	Samsung
	Similar as LTE DCI format 3/3A, group common DCI can be used for closed-loop power control

	Intel
	More progress on general CL PC for UL is needed to conclude. In general, OL PC may be enough for grant-free operation. CL PC may be used when switching to grant-based operation.

	Sharp
	We think closed loop power control can be studied. 

	Panasonic
	Closed loop power control is supported. When UE is operating both grant-based and grant-free, the same open loop power loop is used but the offset of the transmission power is different between grant-free and grant-less. When UE is operated in grant-free only, retransmission is supported by closed loop power control. 

	TCL
	Closed loop power control may be supported enabled through a group common DCI.

	Sony
	Support closed loop power control. Group common DCI can be used for closed-loop power control



2.2. Issues for Type 2 UL transmission without UL grant
For Type 2 UL transmission without UL grant, following need to be discussed:
Question: 
· HARQ related parameters
· What is the maximum number of HARQ process
· Whether and how to configure the RV for K=1 and K>1, where K is the repetition number including the initial transmission
· How to derive the HARQ Process Number (HPN)
· Time-/frequency-domain resource? 
· RS parameters?
· K?
· Others? 
· For example, “UL-TWG-RNTI” needs to be configured by high layer
	Company
	View

	vivo
	The number of HARQ processes should not be large, e.g. depending on the number of grant-free resources. 
For each of the repetition transmissions, RV can be different. Similar to LTE SPS, fixed RV for initial transmission can be considered.
Time/frequency resources are used to determine HPN. Each of HARQ processes is associated to one or multiple grant-free resources.
Similar to LTE SPS, different RNTI from regular grants can be used for the grant-free L1 signaling.

	NEC
	Small number of HARQ processes should be supported. Time-frequency resources determine the HARQ process number. It should be noted that this only derives the numbering of the HARQ processes for UL GF transmissions, but, an adaptive asynchronous HARQ mode can still be utilised.
In case of GF retransmissions, gNB includes the HARQ process number in the DCI where the DCI is masked with GF-RNTI.

	ZTE
	We prefer to have a small HARQ process number, i.e. 2 or 3.
We think it should be further studied whether and how to support IR combing in UL transmission without grant.
Either implicitly indication based on time resources orexplicitly indication of HPN can be considered.
Either using different RNTI from regular grants or using an indication to differentiate different configurations in DCIcan be considered for HARQ feedback.

	LG
	Same as type 1.

	Huawei, HiSilicon
	Same as type 1.

	Convida Wireless
	Same as type 1: small number of HARQ processes for UL grant-free is supported. Either same or different RV need to be evaluated. Agree, GF-RNTI configured by the higher layer should be used for the DCIs. 

	NTT DOCOMO
	Same as Type 1. While new RNTI is needed for Type 2 UL transmission without grant.

	Qualcomm
	See response to type I	

	Ericsson
	Same as type 1

	CATT
	Same as Type 1.

	Samsung
	Same as Type 1

	Intel
	Same as for Type 1

	Sharp
	Same as Type 1

	Panasonic
	Same as Type 1

	TCL
	Same as Type 1

	Sony
	Same as Type 1




Question: 
· Repetition number K configured by RRC or indicated by L1 signalling or a combination of above
	Company
	View

	vivo
	Both RRC and L1 signaling can be considered.

	ZTE
	K configured by RRC is preferred

	InterDigital
	K configured by RRC

	LG
	L1 signaling is supported. If necessary, semi-static configuration of a set of K values can be considered.

	Huawei, HiSilicon
	Both RRC and L1 signaling

	Convida Wireless
	L1 signalled K is supported. However, statically configured K value may be the fall back or default value. 

	NTT DOCOMO
	Both RRC and L1 signalling. But better to harmonize the fields for L1 signalling used for Type 2 UL transmission without grant and UL transmission with grant.

	Qualcomm
	Support a combination of above

	Ericsson
	RRC

	CATT
	K is configured by RRC signaling.

	Samsung
	Both RRC and L1 signaling

	Intel
	Indicated by L1 from a set of values that could be configured via RRC.

	Sharp 
	L1 signaling is supported or RRC + L1 signaling.

	Panasonic
	Combination of RRC and L1. RRC only operation is also supported.

	TCL
	Both RRC and L1.

	Sony
	Support both RRC and L1 signaling




Question: 
· How to ensure the reliability for L1 signalling?
· Option 1: using MAC CE to send the confirmation similar as LTE SPS confirmation MAC CE 
· Other options?
	Company
	View

	vivo
	Opt. 1 is supported

	ZTE
	Considering the low latency requirement, UE can directly transmit data on the configured resources to indicate the acknowledgement of L1 activation. If the buffer is empty, using MAC CE to send the confirmation is supported.

	LG
	In our understanding, the reliability issue for L1 signaling is quite similar with LTE UL SPS with UL skipping. In that point of view, Option 1 can be considered. 

	Huawei, HiSilicon
	Which type of grant-free transmission the question applies to needs clarification. 

	Convida Wireless 

	Low coding rate may be applied to the grant-free DCIs. Also, UE may ACK the L1 signalling, i.e. ACK the DCI(s). 

	NTT DOCOMO 
	Option 1.

	Qualcomm
	Support Option 1. FFS other options

	Ericsson
	Option 1

	Samsung
	Option 1

	Intel
	Acknowledgement is needed. Details are FFS

	Sharp
	Option 1 is supported. FFS confirmation by PUCCH.

	Panasonic
	What part of the reliability is discussed is not so clear.

	Sony
	Option 1



Question: 
· Definition of the timing reference in relation to the offset indicated by L1 signalling for activation
· Decide it after the decision made for timing indication filed in UL grant for UL transmission with UL grant?
	Company
	View

	vivo
	We think the timing offset between the L1 signaling for activation and the triggered 1st  grant free transmission opportunity can be indicated in the L1 signaling, which is similar as the timing offset between an UL grant and the scheduled PUSCH. 

	ZTE
	Similar as grant-based transmission can be starting point

	LG
	In our view, if dynamic scheduling timing is introduced in UL grant for UL grant-to-PUSCH timing, it can be used to decide timing offset for UL transmission without grant as well as the reception timing of L1 signaling for activation. For instance, when UE receives L1 signaling for activation in slot#n and this L1 signaling indicates scheduling timing of k, then the offset is set to slot#n+k. 

	Huawei, HiSilicon
	Fine with the proposal.

	Convida Wireless
	Timing reference based on the system frame/slot boundary instead of the actual received signal may be is less complicate for implementation.  
Finalize this with the timing indication field is OK.

	NTT DOCOMO
	Decision can be made after the conclusion for timing indication filed in UL grant.

	Ericsson
	Similar to grant-based transmission, i.e. use the timing offset between an UL grant and the scheduled PUSCH

	CATT
	Initial preference is it is same as SPS activation in LTE. Not sure whether dynamic timing for grant-based is applicable in this context.

	Samsung
	Fine with the proposal.

	Intel
	Agree that decision could be made after UL grant-based DCI details identified

	Sharp
	Yes.  Similar to grant-based transmission, use timing offset  between UL grant & scheduled PUSCH.

	Panasonic
	OK with the proposal.

	Sony
	Fine with this proposal




Question: 
· How to switch from Type 2 UL transmission without UL grant to UL transmission with UL grant?
· HARQ process is separated or shared between Type 2 UL transmission without UL grant and UL transmission with UL grant?
	Company
	View

	vivo
	Same comment as type 1

	NEC
	Same HARQ process number should be used in case of switching from GF and GB transmission. In case of GF retransmissions, gNB includes the HARQ process number in the DCI where the DCI is masked with GF-RNTI.

	ZTE
	Same comment as type 1

	LG
	In case of HARQ process design, we prefer common design for both type 1 and type 2.

	Huawei, HiSilicon
	Same as type 1.

	Convida Wireless
	Same as type 1: either share or not need to be evaluated based on performance gain and HARQ process complexity. 

	NTT DOCOMO
	Separate HARQ process. 

	Qualcomm
	See response to type I

	Ericsson
	Same as type 1

	CATT
	Same as Type 1.

	Samsung
	Same as Type 1

	Intel
	Operation should be as much common as possible with Type 1.

	Sharp
	Same as Type 1!

	Panasonic
	Same as Type 1.

	TCL
	Same as Type 1.

	Sony
	Same as Type 1



Question: 
· For Type 2 UL transmission without UL grant, whether and how to support HARQ-ACK feedback from gNB to the UE?
	Company
	View

	vivo
	Same comment as type 1

	ZTE
	Same comment as type 1

	LG
	In case of HRAQ-ACK feedback design, we prefer common design for both type 1 and type 2. 

	Huawei, HiSilicon
	Same as type 1.

	Convida Wireless
	Same as type 1: it may be part of the configuration, and may also be indicated by the UCI carried with the UL grant-free transmission. 

	NTT DOCOMO
	Same as Type 1

	Qualcomm
	See response to type I

	Ericsson
	Same as type 1

	CATT
	Same as Type 1.

	Samsung
	Same as Type 1

	Intel
	Same as for Type 1.

	Sharp
	Same as Type 1.

	Panasonic
	Same as Type 1.

	Panasonic
	Same as type 1.

	TCL
	Same as Type 1.

	Sony
	Same as Type 1



Question: 
· For Type 2 UL transmission without UL grant, whether/How to support close-loop power control?
	Company
	View

	vivo
	Closed-loop power control is supported for grant-free transmission.

	ZTE
	Same comment as type 1

	LG
	In case of closed-loop power control, we prefer common design for both type 1 and type 2.

	Huawei, HiSilicon
	Same as type 1.

	Convida Wireless
	Same as type 1: closed-loop power control is supported, at least for retransmissions. 

	NTT DOCOMO
	Use L1 signalling to indicate the TPC.

	Qualcomm
	See response to type I	

	Ericsson
	Same as type 1

	CATT
	Same response as for Type 1.

	Samsung
	Same as Type 1

	Intel
	Same as for Type 1.

	Sharp
	Same as Type 1.

	Panasonic
	Same as type 1.

	TCL
	Same as Type 1.

	Sony
	Same as Type 1




If any other important topics to be decided urgently, please add below.
2.3. Scrambling for UL transmission without grant
Proposal:
· Support UE-specific scrambling for UL Grant repetitions?
	Company
	View

	MediaTek
	When TB-level repetitions are used, UE-specific scrambling becomes crucial to mitigate effects of interference correlation and potential user collisions [MTK’s R1-1713718].

	
	




Proposal:
· Support symbol-level scrambling for UL Grant repetitions?
	Company
	View

	MediaTek
	In [MTK’s R1-1713718], is shown that symbol-level scrambling (post-modulation scrambling) can offer better for high order modulation (> 4-QAM) compared with bit-level scrambling.




2.4. Summary
2.4.1. Possible Agreements
Regarding the waveform for UL transmission without UL grant, all companies support to confirm the WA. Hence, it is proposed:
· Confirm the Working assumption: Both DFT-S-OFDM and CP-OFDM are supported for UL transmission without grant.


Regarding the necessity of supporting Type 3 UL transmission without UL grant, 15 companies support that there is no need to support Type 3 UL transmission without grant, 2 companies support Type 3 UL transmission without grant and 1 company is fine with not focusing on Type 3 for now. Therefore, following proposal is made:
· It is not necessary to support Type 3 UL transmission without UL grant.

For the maximum number of HARQ processes, all companies support that the number is configured by higher-layer. The exact value can be further studied and should take the UL grant-based as the baseline. 
· The maximum number of HARQ processes for UL transmission without grant is configured by higher-layer.

Regarding the determination for HARQ process number (HPN), based on companies’ views, following proposal can be made: 
· HARQ process number (HPN) derivation is based at least on time/frequency resource of the UL transmission without UL grant.

To ensure the reliability of L1 signalling for Type 2 UL transmission without UL grant, 9 companies prefer option 1 and 4 companies wants to look into other options. Hence following is proposed
· Support using MAC CE as an acknowledgement for L1 signalling used for Type 2 UL transmission without grant activation/deactivation (same as in LTE SPS).    

2.4.2. Possible observations
According to the discussions, the mechanisms of following aspects for UL transmission without grant can be based on UL transmission with UL grant. Therefore, proposals were made as following: 
· Determination on waveform (either DFT-S-OFDM or CP-OFDM waveform) used for Type 2 UL transmission without grant can be same as that for UL grant based transmission. 

· Whether and how to support UCI piggybacking with transport block for UL transmission without UL grant can be discussed after the decision made for UCI piggybacking with transport block for UL transmission with UL grant.

· Determination on RV used for initial transmission of Type 2 UL transmission without grant can be based on that for UL transmission with grant.

· For both type 1 and type 2, UL grant including the HPN associated with the transport block for UL transmission without UL grant can be used to schedule re-transmission.
· Different RNTI from the RNTI for UL transmission with UL grant is needed for UL transmission without UL grant (same as in LTE SPS)

· At 	least for type 2, closed-loop power-control can be the same as that for UL transmission with UL grant. 
· Necessity of group common PDCCH carrying the TPC may need to be considered.

· Repetition number K for Type 2 UL transmission without grant is configured by RRC or indicated by L1 signalling or a combination of above can be based on UL transmission with grant. 

· The definition of the timing reference in relation to the offset indicated by L1 signalling for activation can be decided after the decision made for timing indication filed in UL grant for UL transmission with UL grant.

2.4.3. Controversial issues
This section summarizes the controversial issues that further discussion is needed.
· Regarding HARQ process sharing between UL transmission without grant and UL transmission with grant, down-selection following two options: 
· Option 1: Sharing (same as in LTE SPS)
· Option 2: Separate

· To support HARQ-ACK feedback from gNB to the UE for UL transmission without grant, following options should be further studied.
· Option 1: Based on UL grant
· Option 2: Group-common PDCCH
· 2-1: Only ACK
· 2-2: ACK and NACK
· Other options are not precluded. 

For multiple resources, many companies support one configuration includes multiple resources, but different companies have different use cases for the multiple resources. Some companies want to use multiple resources to reduce the collision, some want to use multiple resources for repetition and some companies want to use multiple resources for different TBs. Therefore, it is proposed that:
· Proponents supporting one configuration includes multiple resources are encouraged to provide the use cases.

[bookmark: _GoBack]In addition, for repetition constructions which may or may not related to the multiple resources, 5 companies support option 1, 9 companies support option 2 and 3 companies want to study further. Hence, following is proposed:
· The formulation of repetitions is counted by:
· Option 1: Real transmission 
· Option 2: Configured/activated resources
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Example for the case of timing alignment of the traffic arrival and configured/indicated resources:
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