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1. Introduction
In Rel-8/9, UE can work on only one carrier, thus the SPS grant and DS grant cannot be processed together and all kinds of SPS transmission have lower priority than DS transmission.  While in CA, UE can work on multiple carriers. SPS transmission is only performed on the PCell. Whether SPS and DS transmission can co-exist in one TTI should be discussed. 
There are three kinds of SPS transmission:

1. SPS resource allocation grant;

2. SPS retransmission;

3. SPS configured grant for new transmission.

In this contribution, we discuss the relationship between DS transmission and the above three kinds of SPS transmission and give our preference.
2. Discussion
2.1. PCell
SPS transmission is only performed on PCell. Since the HARQ entity is CC specific, thus the process of the SPS and DS transmission should be as same as Rel-8/9.

Proposal 1: The process of SPS and DS transmission on PCell is same as Rel-8/9.
2.2. SCell
If UE works on multi-carrier, UE can deal with more than one grant and transmit more than one transport block on different CCs at the same time. It is possible to have the DS transmission on the SCell and SPS transmission on the PCell at the same time.
1. SPS resource allocation grant on the PCell and DS grant on the SCell
SPS resource allocation uses the PDCCH with SPS-C-RNTI and NDI = 0. In CA, each CC has its individual HARQ entity，thus UE can process multiple grants independently on different CCs at the same time no matter it is scrambled by C-RNTI or SPS-C-RNTI. 
Observation 1: CA UE can process the SPS resource allocation grant and DS grant on SCells at the same time. 
2. SPS retransmission on PCell and DS transmission on SCell
There are two kinds of retransmission, non-adaptive retransmission (without PDCCH) and adaptive retransmission (with PDCCH).
For the non-adaptive retransmission, there is no process difference between SPS retransmission and DS retransmission.

For the adaptive retransmission, because the HARQ entity is CC specific, DS transmission on the SCell should not impact the SPS retransmission on the PCell. Otherwise, it will impact the HARQ performance, and cause different retransmission performance for DS and SPS retransmission.
Observation 2: SPS retransmission should not be impacted by DS (re)transmission on SCells.
Observation 3: UE can process the grant for SPS retransmission and DS grant for (re)transmission on SCell on the same TTI.
3. SPS configured grant for new transmission on PCell and DS transmission on SCell
At the last meeting, whether the DS grant override configured grant issue has been discussed, but no agreement was made. The CC specific HARQ entity allows the coexistence of these two kinds of transmission and the main argument is on the complexity on UE&eNB and the MAC/RLC header load. Table 1 gives the comparison from these aspects.

Table 1
	
	No coexistence
	Coexistence

	Complexity in eNB
	Complex.

The resource allocation is CC specific in eNB scheduler. If not co-existing, when eNB allocates the SCC resource, it should also consider whether there is configured SPS grant on the PCell.

	Simple.
eNB scheduler could do the CC specific resource allocation independently. 

If eNB want to override the SPS grant, it could allocate DS grant on the PCell in order to override the SPS transmission, which is as same as Rel-8/9 behavior.

	Complexity in UE (LCP)
	No extra complexity

When UE perform the LCP, all grants are DS grants and have the same priority. 
	No extra complexity

When UE perform the LCP, UE will deal with the different kinds of grants at the same time. Whether it is necessary to define the process priority is FFS.

If it is up to UE’s implementation, there is no extra complexity.

	MAC/RLC overhead
	If DS grant override the configured grant, it can reduce the MAC header overhead 
	If DS grant can not override the configured grant, the MAC header is a little more.


From the comparison, we can see that there is MAC header overload is a little more if the SCell DS transmission and SPS transmission co-exist. But from the eNB’s implementation, it is preferred that the resource allocation on every CC should be independent, so the DS grant on SCell should not impact the usage of the configured grant on PCell. So the good choice of eNB should consider using the DS grant on PCell to override the SPS grant.

Observation 4: SPS new transmission on PCell can be co-existed with the DS transmission on SCell.

From the above 4 observations, our proposal is as below:
Proposal 2: The SPS operation should not be impacted by the DS transmission on SCell.
3. Conclusion
According to the presentation in section two, it is proposed:

Proposal 1: The process of SPS and DS transmission on PCell is same as Rel-8/9.

Proposal 2: The SPS operation should not be impacted by the DS transmission on SCell.
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