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1.
Introduction
NDI is a mean to judge whether an UL grant is for the initial transmission or retransmission. Both in the uplink and the downlink, the incremented NDI indicates the initial transmission and the same NDI the retransmission. 

This normally works fine. However there could be an ambiguity if an UL grant is lost. The contribution discusses the issues and propose to introduce an additional criteria in judging initial/re-transmission in the uplink. 
2.
Discussion

When no uplink grant is lost, there is no ambiguity w.r.t whether a certain uplink grant is for the initial transmission or the retransmission as shown in Fig 1 a). The problem is when an uplink grant for the initial transmission is lost and ENB is not aware of it.
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Fig 1. NDI ambiguity
As shown in the figure 1 b), the last UL grant will be taken as to command the retransmission of the green TB. This problem hardly occurs in the downlink because all the retransmissions are coupled with explicit PDCCH where missing all the PDCCHs for a TB is quite rare case. In the uplink, there is no PDCCH for the retransmission normally, so missing one PDCCH might ends up with the problem described above. Three solutions seems be on the table.

Solution 1: To leave it as it is

Since ENB can estimate the received energy, ENB would be able to detect the situation so not to increment the NDI in such a case. This is of course the most attractive solution, but a bit questionable in feasibility. First of all it is not certain whether we can rely on the ENB implementation in preventing protocol error. The requirement for ENB energy detection will not be defined in RAN4. Consequently the reliability of ENB energy detection might be different implementation by implementation. Moreover energy detection is much more difficult if multiple UEs transmit TBs in the same uplink resource e.g. in MIMO. 

Solution 2: To couple the initial transmission with RV = 0
In uplink transmission, the initial transmission always starts from RV = 0. If we restrict RV such that RV = 0 shall not be used for adaptive retransmission signaling, RV = 0 is always indicating the initial transmission. Hence UE can rely on RV whether an uplink grant is for the initial transmission or retransmission. In this solution, one can wonder why we need NDI then. NDI is still needed to distinguish initial transmission & retransmission within a short time period (before the max retransmission limit reaches). In the example in Figure 1 b), the last uplink grant will be regarded as for the initial transmission due to RV = 0 in spite of the same NDI.  
Solution 3: To check whether a corresponding HARQ process is empty
According to the current specification, UE flushes HARQ buffer when CURRENT_TX_NB reaches the maximum transmission limit. Hence any uplink grant received after HARQ buffer is flushed is the grant for the new TB. As such UE can rely on HARQ buffer status whether an uplink grant is for the initial transmission or retransmission. In the example in Figure 1 b), the last uplink grant will be regarded as for the initial transmission due to the empty HARQ buffer in spite of the same NDI. 
3.
Proposal
It is proposed to discuss the problem and proposed solutions. As seen in the comparison table below, solution 3 seems the best one. A draft CR for the solution 3 is attached.
	
	Pros
	Cons

	Solution 1
	Simple.
	Reliability is not guaranteed especially for MIMO.

	Solution 2
	No ambiguity 
	RV=0 shall not be signaled in the uplink grant for the adaptive retransmissions.

	Solution 3
	No ambiguity

No additional restrictions in the current spec.
	None
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