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1	Introduction
In the incoming LS from RAN1 [1], RAN1 made various agreements regarding UL SPS repetition for subframe/slot/subslot operation. In particular, RAN1 has asked RAN2 to introduce multiple activated SPS configurations on a serving cell for a given TTI length. In this paper, we discuss how to support this. 
[bookmark: _Ref178064866]2	Discussion
Multiple active SPS configurations are supported in V2X with V-RNTI. Considering the RAN1-LS we think RAN2 should reuse that framework. 
[bookmark: _Toc514865312]Multiple active UL SPS configurations have been introduced for V2X.

One issue to solve is how to index each UL SPS configuration in one serving cell. We can follow V2X behaviour here. 
The other issue is which HARQ process ID should be used for the different UL SPS configurations. Since UL asynchronous HARQ has been introduced by sTTI and short processing time work item which targets low latency service (one metric for URLLC), UL SPS with repetition should also use asynchronous UL HARQ. 
[bookmark: _Toc510723092][bookmark: _Toc512868345][bookmark: _Toc513652346][bookmark: _Toc514865314]UL HARQ operation for SPS UL with repetition is asynchronous.

The HARQ process ID should be the same each time the TB is repeated. For asynchronous HARQ, the current rule of mapping TTI to HARQ process ID for UL SPS is as follows:
	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.


However, if we follow the same equation here, the HARQ process IDs would overlap among different UL SPS configurations. In the RAN1 LS, it is clearly stated that the HARQ process IDs are used for different UL SPS configurations.
[bookmark: _Toc514865313]In the RAN1 LS, HARQ process IDs are used for different UL SPS configurations.
To solve this, we need to introduce an offset per configuration so that different UL configurations use different HARQ process pools. 
[bookmark: _Toc514865315]An offset per UL SPS configuration is added in the HARQ process ID equation.
The equation can be as follows:
HARQ Process ID = [floor(CURRENT_TTI/semiPersistSchedIntervalUL)] modulo numberOfConfUlSPS-Processes + harq-ProcID-offset.
One example of two repetitions per TB, periodicity of two and two SPS configurations can be seen below:


Figure 1 An example of HARQ process ID
We have provided a draft CR to support multiple activated UL SPS configurations in one serving cell in [2]. Based on these, we do not see any difficulties to include multiple UL SPS configurations. 
[bookmark: _Toc514865316]Introduce multiple activated UL SPS configurations in one serving cell.
Conclusion
In the previous sections we made the following observations: 
Observation 1	Multiple active UL SPS configurations have been introduced for V2X.
Observation 2	In the RAN1 LS, HARQ process IDs are used for different UL SPS configurations.

Based on the discussion in the previous sections we propose the following:
Proposal 1	UL HARQ operation for SPS UL with repetition is asynchronous.
Proposal 2	An offset per UL SPS configuration is added in the HARQ process ID equation.
Proposal 3	Introduce multiple activated UL SPS configurations in one serving cell.
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semiPersistSchedIntervalUL=2, # of rep = 2, 
number in box is the HARQ Proc ID 


SPS1 has HARQProcOffset=0
SPS 2 has HARQProcOffset=4
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