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Introduction
The following agreements have been reached in RAN1 NR AH #2 ‎[1]: 
	· 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

· 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 path loss 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.

· RAN1 considers that UE transmitting UL transmission without UL grant can be identified based on time/frequency resources and RS parameter(s). 

· 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



In this contribution, we discuss some remaining open issues and try to clarify points that was FFS. 
[bookmark: _Ref178064866]Discussion
General aspects
In the last meeting, Type 1 and Type 2 UL transmission without UL grant was agreed. Based on the agreements so far, it seems that Type 2 is similar to LTE semi-persistent scheduling, while Type 1 is a bit different in the way that all of the parameters are configured by RRC signalling. However Type 3 configuration, where all configurations are based on RRC signalling, but L1 signalling is allowed to modify some parameters configured by RRC and no L1 signalling for activation is allowed, does not seem necessary. Therefore, it is proposed that Type 3 UL transmission without UL grant, should not be supported. 
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[bookmark: _Toc481487990]Reliability of L1 signalling
[bookmark: _Toc481487991][bookmark: _Toc481488025]
In LTE SPS with skip UL, the L1 configuration is always acknowledged either by means of SPS confirmation MAC CE or by sending the SPS data in the UL. To be more specific, when a UE is configured with SPS with skip UL, then the UE either a) has some data to send, which means that the UE has received the configuration, or b) has no data to send which in that case sends SPS confirmation in MAC. Therefore there is always a confirmation of L1 configuration in LTE SPS with skip UL. This will have the same reliability of the RRC signalling.
In NR the same concept can be used to acknowledge the L1 configuration and therefore guarantee the reliability of L1 signaling.  

[bookmark: _Toc473562194][bookmark: _Toc473564415][bookmark: _Toc473565653]Proposal 2: Similar to LTE, a SPS confirmation can be used for acknowledging L1 configuration

Power control 
Another issue that has been discussed in relation to UL transmission without UL grant transmission has been UL power control.  In UL transmission with grant, UE power can be adjusted using TPC. However, in UL transmission without UL grant, the UE has to rely on the open loop power control which is based on the measured path loss at the UE. In addition to that the UE can use accumulated TPC command in an earlier granted transmission. Also, other methods to improve the open loop power control should be investigated.

Proposal 3: Open loop based on the path-loss measurement, and closed loop power control from the dynamic UL grant can be used. Other methods to enhance power control on top of this could potentially be investigated

Timing adjustment
Also in UL transmission with grant, UL synchronization is updated by using TA command in the MAC message. However, in LTE it should be possible to adjust the TA according to the received downlink frame of the reference cell as in the text below from TS 36.133:
"When it is not the first transmission in a DRX or eDRX_CONN cycle or there is no DRX or no eDRX_CONN cycle, and when it is the transmission for PUCCH, PUSCH and SRS transmission or it is not the first transmission after RACH-less handover, the UE shall be capable of changing the transmission timing according to the received downlink frame of the reference cell except when the timing advance in clause 7.3 is applied.  "

In UL transmission without UL grant transmission, the TA can be updated in a similar manner without a need for the TA command.
In addition, according to MAC protocol specification in LTE (36.321), when a timeAlignmentTimer expires, any configured downlink assignments and uplink grants is cleared:
when a timeAlignmentTimer expires:
-     if the timeAlignmentTimer is associated with the pTAG:
-     flush all HARQ buffers for all serving cells;
-     notify RRC to release PUCCH for all serving cells;
-     notify RRC to release SRS for all serving cells;
-     clear any configured downlink assignments and uplink grants;     
This means that if the UE moves out of TA it should release the resources, and it is expected that this is the case for NR as well. Which means that no special handling of TA is needed for UL transmission without UL grant transmission. 
Proposal 4: Special handling for TA adjustment for UL transmission without UL grant transmission is not needed
Retransmission
In UL transmission without UL grant, the configured resources are in general reserved for fast uplink access. The retransmissions could be performed on dynamic granted resources, in which gNB has the possibility to modify the grant and free up the configured resources for new low-latency data. 
Proposal 5: Retransmission for UL transmission without UL grant based on an UL grant is supported
Feedback
Due to asynchronous HARQ feedback, UE does not have an exact timing for when to expect an UL grant for retransmission. It means that the feedback might be transmitted from gNB at any given time, and UE does not have a well-defined reference point for assuming no feedback is sent. To limit this uncertainty in NR, a maximum feedback time T can be explicitly configured for the UE to wait for feedback. 
Due to the lack of a PHICH-like channel in NR, the feedback has to be sent by PDCCH. But, to always send an explicit positive or negative feedback in PDCCH for each UL transmission induces a large signaling load in the downlink. For reduced load of the DL control channel, some feedback transmissions can be skipped without substantially degrading the UL transmission performance. If the gNB fails to decode the UL transmission, it sends UL grant to UE for retransmission. UE can interpret the HARQ feedback from whether the UL grant is received or not. Since the UL BLER value usually would be kept within a small value, this procedure saves most of signaling overhead for feedback.
Proposal 6: A feedback time T can be explicitly configured for the UE to wait for feedback. A UL transmission is considered successful if no feedback is received within feedback time T. The specific design is up to RAN2
[bookmark: _Toc478022563]
HARQ process ID
In LTE SPS and fast UL framework with multiple HARQ processes, the HARQ PID is not indicated. Formulas have been specified (TS 36.321) to derive the HARQ PID from the absolute system frame number (SFN) and subframe number (which is known in both eNB and UE). In other words, the HARQ PID is synchronized, and eNB and UE are in-sync on which process ID to use on each TTI. 

For NR UL transmission without UL grant, it has been proposed to specify HARQ process ID based on the resources that are used for the transmission. In the following we illustrate the implications of this design based on two different cases. In one case the HARQ process ID is shared with the dynamic grant, and in another case, there are different pools for HARQ process IDs for dynamic grant and UL transmission without UL grant.
Furthermore, HARQ ID based on a physical resource is not possible for dynamic TDD where the next occasion for UL transmission is not guaranteed to be a UL subframe, unless HARQ PID is defined based on transmission occasions rather than absolute subframe number, etc. Another issue that need to be addressed is how HARQ process ID based on physical resources can work when repetition is used. In that case we need to guarantee that the same HARQ process ID is used for different repetition, although they are transmitted on different physical resources. Figure below shows this problem with 4 repetition that may start at any time, and there is ambiguity how the HARQ process ID should be identified.  
4 repetitions starting at t
4 repetitions starting at t+T
PID=?
PID=?

[bookmark: _Ref489350012]Figure 1 Ambiguity for HARQ process ID when repetition with flexible starting time
This ambiguity can be avoided by using different resources for different HARQ PIDs as well as different resources for repetitions. In summary, in order to support functionalities introduced in NR, such as dynamic TDD, repetition, periodicity shorter than one subframe, etc. We propose that 
[bookmark: _Toc490231784]Proposal 7: In UL transmission without UL grant, HARQ PID can be implicitly indicated based on the transmission occasions, frequency resources and DMRS resources 

If PID of UL transmission without UL grant and the PID of dynamic grant is taken from the same pool, then it is required to have some mapping between the HARQ PIDs for dynamic grant and for transmission without UL grant when both are scheduled. This mapping can be quite complicated, and result in ambiguity on the UE whether the gNB is requesting for a retransmission of a failed dynamically scheduled transmission or a failed transmission without UL grant.
[bookmark: _GoBack]Proposal 8: HARQ PIDs for dynamic grant and UL transmission without UL grant should be from different pools
Conclusion
Based on the discussion in section ‎2 we propose the following: 
[bookmark: _In-sequence_SDU_delivery]Proposal 1: Type 3 UL transmission without UL grant does not need to be supported
Proposal 2: Similar to LTE, a SPS confirmation can be used for acknowledging L1 configuration
Proposal 3: Open loop based on the path-loss measurement, and closed loop power control from the dynamic UL grant can be used. Other methods to enhance power control on top of this could potentially be investigated
Proposal 4: Special handling for TA adjustment for UL transmission without UL grant transmission is not needed.
Proposal 5: Retransmission for UL transmission without UL grant based on an UL grant is supported.
Proposal 6: A feedback time T can be explicitly configured for the UE to wait for feedback. A UL transmission is considered successful if no feedback is received within feedback time T. The specific design is up to RAN2
Proposal 7: In UL transmission without UL grant, HARQ PID can be implicitly indicated based on the transmission occasions, frequency resources and DMRS resources 
Proposal 8: HARQ PIDs for dynamic grant and UL transmission without UL grant should be from different pools
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