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1. Introduction
In this contribution, based on progress so far in RAN2, we provide considerations on both SPS and grant-free transmission from RAN2 point of view.
Agreements in RAN2#NR AH2:
Agreements 
=>	Modelling in the MAC for grant-free will be discussed after the difference between the two schemes is better understood pending RAN1 progress.  RAN2 will aim to have a unified MAC operation for common functionalities between grant-free and UL SPS with understanding that there can be differences after input from RAN1. 
=>	RAN2 understands that to support UL SPS similar to LTE a mode of operation in which RRC configuration (with no initial PHY resources) with L1 activation/deactivation needs to be supported.  RAN2 will continue discussion on UL SPS, with LTE functionality.  
=>	A common RRC signalling can be design to allow the configuration of different UL transmissions schemes.  

Agreements 
-	Multiple SPS for the same cell will not be supported.  
-	SPS on PSCell will be supported
FFS if SPS on SCell will be supported

2. Discussion
2.1. Considerations on SPS
In NR, asynchronous HARQ is agreed to be supported. Since the explicit process ID along with UL grant or DL assignment is indicated for retransmission, the retransmission resources are not necessary the SPS configured UL grant or SPS configured DL assignment. This flexibility speeds up retransmission because network does not need to wait for next SPS resource for the retransmission.
Proposal 1: Resource used for SPS retransmission can be either configured SPS resources or dynamic allocated.

In LTE asynchronous UL HARQ operating on configured uplink grants, the HARQ process ID is calculated according to SPS interval, current TTI number of SPS resource and SPS process number. This method can be reused in NR. Following are the description in LTE MAC specification: 
For configured uplink grants, the HARQ Process ID associated with this TTI is derived from the following equation for asynchronous UL HARQ operation:
HARQ Process ID = [floor(CURRENT_TTI/semiPersistSchedIntervalUL)] modulo numberOfConfUlSPS-Processes,
where CURRENT_TTI=[(SFN * 10) + subframe number] and it refers to the subframe where the first transmission of a bundle takes place.

For NR, the formula for CURRENT_TTI calculation should be modified according to TTI definition in NR. No matter how TTI is modeled, there will be a solution for numbering the slot or mini-slot. Thus the UL HARQ process ID can be associated to configured resources as that in LTE.
Proposal 2: For NR SPS, asynchronous UL HARQ process ID is associated to configured resources in the similar way as in LTE SPS.

For asynchronous UL HARQ, after UE finish a UL transmission using SPS configured UL grant, UE monitor PDCCH for retransmission UL grant which is regarded as implicit NACK. If UE does not receives retransmission UL grant within a period of time, UE thinks the previous transmission successful and new UL transmission of the same process can be performed.
In last meetings, there was proposal to define a waiting timer for UE to wait for retransmission UL grant [3]. We propose to have another option to define UE behaviour on waiting for retransmission grant. In this option, UE regards previous UL transmission of a HARQ process successful if no retransmission UL grant is received before the next configured UL grant which is associated to the same HARQ process.


Figure 1: illustration on UE waiting for retransmission UL grant

Figure 1 shows an example. UE is configured with 2 UL SPS processes. UE first performs UL transmission using a configured UL grant with process ID 0. After that, UE waits for retransmission UL grant until the next configured UL grant which is connected to process ID 0. And during this time, UE can perform UL transmission using configured UL grants which are connected to other HARQ processes. 
In this way, UE is not blocked due to waiting for retransmission UL grant, and NO explicit waiting timer is needed. And it is up to NW to guarantee that schedule the retransmission during UE waiting time.
Proposal 3: UE regards previous UL transmission of a HARQ process success if no retransmission UL grant is received before next configured UL grant associated to that HARQ process.
2.2. Considerations on grant-free transmission
Different services from different UEs may have different delay requirement. To configure UE with SPS interval according to delay requirement is more efficient in respect to resource efficiency and collision reduction. Thus, it is preferable to have the flexibility to configure different SPS interval for different UEs which share some grant-free resources.
And further, the start point grant-free resources configured for different UEs are not necessarily to be aligned. This can further provide flexibility for networking control the usage of grant-free resources.
As shown in figure 1, UE1 is configured with SPS interval 10ms, and UE 2 and UE3 are configured with SPS interval 20ms. The configured grant-free resources for UE 2 and UE 3 starts from different time point, thus the usage of grant-free resource are more even than otherwise.


Figure 1: illustration on grant-free resource shared by multiple UE

Proposal 4: The periodicity of grant-free resources is UE specific and is configured individually for a UE. 
Proposal 5: The start point of grant-free resources is UE specific, and UE can be activated to use grant-free resources individually.

In LTE, UL process number using SPS resources is configure by RRC message. When grant-free resources are shared by more than one UE, different UEs may have different service requirement/throughput requirement. Thus, the number of UL HARQ process to use grant-free resources should be configured individually for each UE.
Proposal 6: Number of UL HARQ process operating on grant-free resources is configured individually for UE.

From network point of view, it’s necessary to activate/deactivate or modify the MCS/frequency of configured UL grant for all UEs sharing the grant-free resources. The most efficient way is to have a common activation/deactivation procedure. The straightforward way to implement this procedure is to configure a common SPS C-RNIT for UEs sharing grant-free resources.
Proposal 7: Group-wise activation/deactivation/reconfiguration of shared grant-free resources should be supported.


3. Conclusion
RAN2 is kindly asked to discuss and adopt the observations and proposals as follow:

For SPS:
Proposal 1: Resource used for SPS retransmission can be either configured SPS resources or dynamic allocated.
Proposal 2: For NR SPS, asynchronous UL HARQ process ID is associated to configured resources in the similar way as in LTE SPS.
Proposal 3: UE regards previous UL transmission of a HARQ process success if no retransmission UL grant is received before next configured UL grant associated to that HARQ process.

For grant-free specific proposals: 
Proposal 4: The periodicity of grant-free resources is UE specific and is configured individually for a UE. 
Proposal 5: The start point of grant-free resources is UE specific, and UE can be activated to use grant-free resources individually.
Proposal 6: Number of UL HARQ process operating on grant-free resources is configured individually for UE.
Proposal 7: Group-wise activation/deactivation/reconfiguration of shared grant-free resources should be supported.
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