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Discussion and decision
1 Introduction

An issue regarding which C-RNTI should be used for the SPS retransmission has been discussed but not resolved yet. In cost and benefit point of view, there seems no big difference. One important thing in C-RNTI discussion is that NDI setting might be different depending on the type of C-RNTI used. This paper look into that aspect to see which one makes the standard simpler.
2 Discussion
When a HARQ process reserved for SPS scheduling is shared with dynamic scheduling, there are four cases to be distinguished for the HARQ process

· SPS resource activation/modification
· SPS retransmission

· Dynamic new transmission

· Dynamic retransmission

It is obvious that SPS resource activation/modification shall be addressed by SPS C-RNTI and Dynamic initial transmission and retransmission by normal C-RNTI. Then the remaining question is, not surprisingly, how SPS retransmission should be addressed. Table 1 shows the list of cases to be distinguished.

<Table 1>

	
	Approach 1 : SPS retransmission is addressed by   DYN C-RNTI
	Approach 2: SPS retransmission is addressed by SPS C-RNTI

	SPS C-RNTI
	· SPS resource activation/modification
	· SPS resource activation/modification
· SPS retransmission

	DYN C-RNTI
	· Dynamic new transmission

· Dynamic retransmission

· SPS retransmission
	· Dynamic new transmission

· Dynamic retransmission


Below each approach will be analyzed to see how the cases can be distinguished with NDI.
Approach 1: SPS retransmission is addressed by DYN C-RNTI 
There is no issue when SPS C-RNTI is used. For DYN C-RNTI case, there are thress cases to be distinguished as shown in table 1. 
· Dynamic initial transmission

· Dynamic retransmission

· SPS retransmission

By the definition, NDI is the flag to distinguish the new packets and the old packets (i.e. packet retransmitted). If we keep the NDI concept as it is, i.e. NDI is toggled whenever new packet is transmitted, there is no problem in distinguishing retransmission and initial transmission. However in approach 1 there is one additional thing UE has to do which is to autonomously toggle NDI when it receives a new packet via SPS resource.  The behaviour is described in the figure 1. 
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Fig. 1
Approach 1

When two HARQ processes are reserved for SPS scheduling, new packet is receved for a HARQ process every 40 msec when NDI should be autonomously toggled without receiving PDCCH.
In general the approach 1 works well. However, if all the dynamic grants for a MAC PDU are missed, NDI will be desynchronized continuously, meaning that UE will asssume retransmission for the SPS resource as the retransmission for a dynamic transmission and vice versa. One can argue that it is extreemly unlikely that all dynamic grants are lost, but it can happen when no HARQ feedback is misinterpretted to HARQ ACK.  

Approach 2: SPS retransmission is addressed by SPS C-RNTI 
There is no issue when DYN C-RNTI is used. For SPS C-RNTI there are two cases to be distinguished. 
· SPS resource activation/modification 
· SPS retransmission

NDI does not need to be toggled for SPS because SPS initial transmission and SPS retransmission is already unambiguously identified by the type of resource used. A simple solution is to fix NDI value e.g. as followings.

· 0: SPS activation/modification

· 1: SPS retransmission 
It is described in figure 2 below.
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Fig. 1
Approach 2
In UE point of view it is easy to distinguish SPS initail transmission and retransmission. If a packet is received without PDCCH, it is the initial transmission. If a packet is received with PDCCH addressed by SPS C-RNTI and NDI 1, it is the retransmission. There is no need to autonomously toggle the NDI.

Approach 2-1: SPS retransmission is addressed by SPS C-RNTI and NDI is toggled. 
One can consider another approach where the NDI is toggled autonomously to keep the NDI as it is. UE autonomously toggles NDI every 40 msec, and judge whether a PDCCH masked with SPS C-RNTI is SPS retransmission or not by comparing the NDI received and NDI stored. 
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Fig 3. Approach 2-1

One drawback of this approach is if UE misses the SPS resource activation grant, UE takes the SPS retransmission grant as the SPS resource activation grant. As an additioanl drawback, Approach  2-1 requires one more variable to store NDI of SPS. 
3 Conclusion & recommendation
Table 2 lists pros and cons of each approach.

	
	Pros
	Cons

	Approach 1
	· NDI concept is kept
	· Autonomous toggling

· NDI is desynchronized when an intermediate dynamic transmission is missed

	Approach 2
	· Simple UE behaviour
	· New NDI concept for SPS

	Approach 3
	· NDI concept is kept
	· Autonomous toggling

· SPS activation is disturbed when the activation message is missed. 
· Additional variable for SPS NDI


As seen in the table, the approach 2 is simplest and robust. A concern on using SPS C-RNTI for SPS retransmission is increased false alarm probability on SPS resource activation/modification. We think this is not an issue, because SPS activation /modification is anyway separated from SPS retransmission by NDI. The number of blind decodings are same for both cases.

It is proposed ;
· To use SPS C-RNTI for SPS retransmission

· To fix the NDI value for SPS activation/modification and SPS retransmission.
Since the basic text for SPS resource handling is missing in the current MAC spec, it is proposed to agree on the principle now and to capture the relevant text in the future.
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