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Introduction
In this contribution, we discuss the following aspects related to UL data transmission. 
· SR configuration details are discussed in section 2.1
· UL transmission without grant in section 2.2
[bookmark: _Ref178064866]Discussion
SR Configuration
In RAN1#90, the following was agreed on SR configuration
Agreements:
· It is up to RAN2 how many SR configurations the UE can be configured with.
· In case of SR only, the physical layer can only transmit one SR at any given time
· If multiple SR are triggered prioritization of which SR should be transmitted is decided by RAN2
· Multiplexing of SR and HARQ feedback is supported on short-PUCCH
· Multiplexing of SR and HARQ feedback is supported on long-PUCCH
· An SR can be configured with a periodicity of at least equal to X OFDM symbol(s) (at least for short-PUCCH), and with up to the largest periodicity supported in LTE (i.e. 80 ms)
· Working assumptions:
· X=1, which implies short-PUCCH could be located at any OFDM symbol of a slot
· FFS: Supported periodicity values
· FFS: Possible limitations due to other factors
· One configured SR can be associated with either short or long PUCCH

In the previous meeting the smallest possible periodicity for SR transmission (X) was discussed and X=1 was agreed as a working assumption. The benefit of supporting X=1 is clear as it allows SR to be transmitted with smallest possible latency. We do not see any serious concerns or drawbacks with supporting this configuration and therefore the working assumption should be confirmed. 
Proposal 1-1
· Confirm the working assumption to support configuration allowing 1 OFDM symbol periodicity for SR. 

[bookmark: _Hlk492750322]Another aspect to consider is supported periodicity values for SR and related signalling. In addition to the periodicities supported for LTE, some additional periodicities depending on slot duration for higher SCS cases can be supported as shown in Table below. It should be noted that with a slot, UE can be configured multiple SR resources (e.g. for short PUCCH based SR)
Table 1- Supported periodicity of per-slot SR resources
	Subcarrier spacing (kHz)
	Supported periodicity of per-slot SR resources (ms)

	15
	1,2,5,10,20,40,80

	30
	0.5,1,2,5,10,20,40,80

	60
	0.25,0.5,1,2,5,10,20,40,80

	120
	0.125,0.25,0.5,1,2,5,10,20,40,80

	240
	0.0625,0.125,0.25,0.5,1,2,5,10,20,40,80

	480
	0.0625,0.125,0.25,0.5,1,2,5,10,20,40,80



 Configuration of SR resources can follow the same approach as LTE, i.e., a SR periodicity and offset is mapped to a SR resource index signalled by higher layers to identify the slots for SR transmission. In addition to this, the PUCCH resource(s) to be used for SR transmission within a slot are also configured by higher layers. For larger SCS, it may be enough to support SR offsets with coarser granularity than slot duration, especially for SR periodicities spanning multiple milliseconds. E.g., for 120kHz SCS case, for SR periodicity of 10ms, it may be sufficient to support offsets with 0.5ms granularity instead of supporting every possible offset with 0.125ms granularity.
Proposal 1-2
· SR resources can be configured as follows
· A SR configuration index (that corresponds to a SR periodicity and slot offset) which identifies the slots to be used for SR transmission.
· PUCCH resource(s) per slot which the UE can use for SR transmission within the identified slots. 
· For SR periodicity, in addition to the periodicities supported for LTE, additional more frequent periodicities can be supported for higher SCS cases.
· For higher SCS, only a subset of SR offsets with coarser granularity than slot duration should be supported especially for SR periodicities spanning multiple milliseconds.

Another aspect to consider is cases where a shot-PUCCH based SR is triggered but UE has an ongoing long-PUCCH/PUSCH transmission and an SR resource is available for UE before the end of ongoing transmission. For such cases, UE should transmit SR in the first available SR resource without an ongoing transmission. It should be noted that if the UE has PUSCH immediately scheduled after the ongoing transmission, it can send a BSR on the PUSCH.

UL Transmission without UL Grant
In the last meeting, it was agreed that type 3 UL transmission without UL grant should not be supported for REl-15 NR. However the wording of agreement, i.e. “It is not necessary to support Type 3 UL transmission without UL grant” might be misleading as it could be interpreted as the support of type 3 is not necessary, and it is optional. This would lead RAN2 to do the specification for this type. In the following we try to clarify the agreement according to the understanding in RAN1. 
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Configuration of K repetitions
Configuration of K repetition can be done by RRC signalling. There is no strong reason to have L1 signalling for a UE that is likely to be stationary over the course of configured transmissions. Also in the case of a change in path-loss, link adaptation can handle such variations without a need to change the repetition.
Proposal 2-2: Repetition number K for Type 2 UL transmission without grant is configured only by RRC.   

As for the redundancy versions in the repetition, our understanding is that it is beneficial for both type 1 and type 2 to use different RVs configured by RRC. This option includes all other cases and also has the advantage that depending on the conditions, such as low code rate, etc., the gNB can configure the RV cycling based on whether different RVs can be self-decodable, etc. However, since RV for channel coding is currently being discussed it is proposed that a decision on RV cycling should wait until the discussion in channel coding is finalized. 
Proposal 2-3: The decision on RV pattern is pending the RV structure in channel coding 
HARQ 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 2-4: 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.
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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
HARQ PID=?
HARQ 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 2-5: In UL transmission without UL grant, HARQ PID can be implicitly indicated based on the transmission occasions, frequency resources and DMRS resources 

If HARQ PID of UL transmission without UL grant and the HARQ 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.
With the agreement that a different RNTI can be used for SPS re-retransmission, there is no confusion that a certain RNTI scrambled UL-grant refers to retransmissions of a SPS HARQ process or a dynamic scheduling HARQ process. In principle, HARQ process IDs can be shared between SPS and dynamic scheduling. But a clear boundary between the two within one pool can facilitate dynamic scheduling in gNB. 
Proposal 2-6: HARQ Process IDs for dynamic grant and UL transmission without UL grant should be separated, but can be from the same pool.
Conclusion
Based on the discussion in section ‎2 we propose the following: 
Regarding SR Configuration
· Proposal 1-1: 
· Confirm the working assumption to support configuration allowing 1 OFDM symbol periodicity for SR. 

· Proposal 1-2
· SR resources can be configured as follows
· A SR configuration index (that corresponds to a SR periodicity and slot offset) which identifies the slots to be used for SR transmission.
· PUCCH resource(s) per slot which the UE can use for SR transmission within the identified slots. 
· For SR periodicity, in addition to the periodicities supported for LTE, additional more frequent periodicities can be supported for higher SCS cases.
· For higher SCS, only a subset of SR offsets with coarser granularity than slot duration should be supported especially for SR periodicities spanning multiple milliseconds.

Regarding UL Transmission without grant
· Proposal 2-1: Type 3 UL transmission without UL grant is not supported
· Proposal 2-2: Repetition number K for Type 2 UL transmission without grant is configured only by RRC
· Proposal 2-3: The decision on RV pattern is pending the RV structure in channel coding
· Proposal 2-4: 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 2-5: In UL transmission without UL grant, HARQ PID can be implicitly indicated based on the transmission occasions, frequency resources and DMRS resources 
· Proposal 2-6: HARQ Process IDs for dynamic grant and UL transmission without UL grant should be separated, but can be from the same pool
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