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1. Introduction

NDI handling in conjuction with Temp C-RNTI was discussed last meeting [1, R2-092287]. 
Shortly speaking, the problem identified is introduced because of the change accepted earlier meeting w.r.t NDI handling when RAR is recieved, in which NDI is set to 0. One can worry if the identified problem is the only problem or there are more to be identified. 

The contribution first analyze whether there are any further problem  in NDI handling in conjuction with the temporary C-RNTI, and propose to discuss the way-forward for the identified problem.
2. Discussion

Currently NDI is set to 0 and considereed to be toggled when RAR is received. The NDI is used to judge whether the PDCCH recieved afterward is for adaptive retransmission or new transmission, which is palying crucial rule in contention resolution prcess. 
The problem occurs when a certain HARQ process where a TB is still in the buffer is selected for message 3 transmission, where UE flushes the HARQ process but ENB does not know it. Consequently ENB could send 3 types of the UL grant for the process.
· UL grant for the adaptive retransmission of the current TB (i.e. Msg 3)
· UL grnat for the adaptive retransmission of the previous TB (which is already flushed)
· UL grnat for the new transmission.
Depending on the NDI value for the previous TB, UE could misinterprete the UL grant. Table1 summarizes the consequence for each case. Note that the table addresses contention based random access and contention free random access separately.
<Table 1>
	Senario
	Consequence

	Contention based random access
	ENB commands the adaptive retransmission of the current TB
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	· UE interprete it for adatpve retransmission of the current TB
· Working fine

	
	ENB commands the adaptive retransmission of the previous TB
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	· if y = 0
· UE interprete it for adaptive retransmission of the current TB
· message 3 transmission failure 
· if y = 1
· UE interprete it for new transmission
· contention is wrongly considered as successful 
· Erroneous UE behaviour

	
	ENB commands new transmission.
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	· UE interprete it for new retransmission 
· Working fine

	Contention free random access
	ENB commands the adaptive retransmission of the current TB
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	· UE interprete it for adatpve retransmission of the current TB
· Working fine

	
	ENB commands the adaptive retransmission of the previous TB

This scenario is not valid. ENB knows that UE flushed the previous TB.
	· N/A

	
	ENB commands new transmission.
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	· UE interprete it for adatpve retransmission of the current TB
· Working fine


As seen in the table above, the problem arises only when ENB command adaptive retransmission of the previous TB in contention based random access procedure. 

Observation 1. UE misbehaves when UL grant for the adaptive retransmission of the previous TB is received. UE behaves correctly for all the other scenarios. 

Before tackling to the solution, it should be checked how harmful the problem is. The scenario is that UE is in connected mode and a HARQ process whose contents is not flushed yet is used for Msg 3 transmission. For such a UE, random access proceudre could only be performed either to send regular BSR (in case of UL resume) or to send padding BSR ( in case of DL resume). The most severe problem from lost regular BSR would be not to able to send important messages like measurement report which would lead to RLF. However it should be noted that the problem would be sort of rare case.  
Observation 2. The problem results in lost of regular BSR, which could lead to RLF.

Observation 3. The problem happens when a HARQ process containing a TB is selected for Msg 3 transmission during contention based random access procedure and ENB issues UL grant for the adaptive retransmission of the TB. 
 There seems 3 solutions as described in the table 2.
< Table 2> 
	
	Expected changes

	Solution 1: don’t fix it.
	· No standard impact

	Solution 2 [1]: Set NDI=0 only when it is contention free random access 
	· Change in 5.4.1 as below .
When timeAlignmentTimer is running and the UE has a C-RNTI, Semi-Persistent Scheduling C-RNTI, or Temporary C-RNTI, the UE shall for each TTI :

-
if an uplink grant for this TTI has been received in a Random Access Response and the corresponding Random Access Preamble was not selected by UE MAC:

-
set NDI to the value 0 and consider the NDI to have been toggled.

	Solution 3: Separate NDI for C-RNTI and T C-RNTI
	· Change in 5.4.2.1 as below.
When determining if NDI for its C-RNTI or for its Temporary C-RNTI has been toggled compared to the value in the previous transmission UE shall ignore NDI received in all uplink grants on PDCCH for its Temporary C-RNTI or for its C-RNTI respectively.


3. Conclusion
Even though the consequence of the problem does not break the system, Samsung prefer to solve the problem in REL-8 because it is technically correct. 

It is proposed to discuss the solutions presented in table 2. During the offline discussion, there seems no company supporting solution 3, therefore the choice could be between the solution 1 and the solution 2.
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