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1.
Introduction
In this document, we briefly show the difference between the use of C-RNTI or SPS-C-RNTI for HARQ retransmission for SPS.
2.
Discussion
When there is no overriding grant at the timing when semi-persistent resource is configured, re-transmission grant can be sent by either C-RNTI or SPS-C-RNTI. I.e., there is no difference in performance. 
But, in case when overriding grant was sent by eNB at the timing when semi-persistent resource is configured, there is a difference if the UE misses the overriding grant. Let’s consider following simple scenario shown in figure 1.
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Figure 1 – Example Scenario
The figure shows the case where overriding Grant is sent at the time designated by SPS configuration. 

Approach 1: Retransmission grant for overriding grant uses same C-RNTI as the C-RNTI for retransmission grant for the radio resources designated by SPS configuration. I.e., the grant for blue box and the grant for red box in the figure use same C-RNTI.
Approach 2: Retransmission grant for overriding grant uses different C-RNTI as the C-RNTI for retransmission grant for the radio resources designated by SPS configuration. I.e., the grant for blue box and the grant for red box use different C-RNTIs.

When overriding grant is successfully received, approach 1 and approach 2 will generate in same performance.

But the performance is different when overriding grant is missed at the UE. If approach 1 is used, the UE will try to soft-combine the box 2 and 3 that leads to HARQ buffer corruption. On the other hand, in approach 2, the UE will flush what may be in the HARQ buffer as soon as it receives grant for blue box. And then, it tries to decode without what may have been received at the transmission time when box 1, 2 may have been transmitted. Because there is no corruption of buffer or unnecessary decoding attempt, approach 2 is better than approach 1.
3.
Conclusion
It is proposed:
· SPS-C-RNTI is used when HARQ re-transmission is needed for the TB transmitted over the resources configured by SPS. 
· C-RNTI is used when HARQ re-transmission is needed for the TB transmitted over radio resources overriding SPS configuration.
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