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1.	Introduction
In RAN2 #94 meeting, random access procedure for eLAA was discussed. In [3], it was claimed that HARQ process ID and NDI need to be pre-defined upon reception of RAR for asynchronous HARQ operation because the UL grant in RAR does not contain HARQ Process ID and NDI. In the meeting, while the pre-defined NDI was left as FFS, it was agreed to use the pre-defined HARQ process ID [1]. 
	Agreement
1  Use a predefined HARQ process ID for RAR for eLAA. (same mechanism can be re-used for      Rel-13 eMTC.)
FFS	Whether a predefined value for NDI is required



In this contribution, we investigate whether NDI needs to be pre-defined for UL grant in RAR.
[bookmark: OLE_LINK12][bookmark: OLE_LINK13]2.	Discussion
3.	NDI handling in LTE
Similar issue was already discussed in RAN2 #65 for synchronous HARQ. In [4], it was proposed that for contention-free RA, the UE sets NDI value to 0 when RAR is received so that the UE can understand whether the next UL grant received after RA procedure is for a new transmission or a retransmission by comparing the NDI. As a result, it is specified in TS36.321 version 8.5.0 that the UE sets NDI of HARQ process to zero when RAR is received. 
However, in RAN2 #66bis, it was pointed out that setting NDI to zero upon RAR reception may bring another problem for Contention based Random Access (CBRA) [5]. In result, it is specified in TS36.321 version 8.7.0 that the MAC entity resets the NDIs for all UL HARQ processes to the value 0 during MAC reset. 
Referring the past discussion in RAN2, it was understood that the fresh MAC entity would set the NDI value of HARQ process to 0. With this understanding, it hasn’t been specified explicitly in MAC specification that initial NDI value would be zero or MAC reset is performed during the RRC Connection establishment.
Observation1: Initial NDI value of a HARQ process would be zero.

After the UE enters into RRC_CONNECTED setting the initial NDI value to zero, the UE will set the NDI value as indicated by the eNB during data transmission and simply compares the NDI values to trigger either a new transmission or a retransmission. In this way, the NDI values can always be synchronized between the UE and the eNB. This means that it is eNB’s responsibility to trace the NDI values during data transmission
Observation2: eNB is aware of NDI value of all HARQ processes during the UE is in RRC_CONNECTED. 

As the UE always sets the NDI value as indicated by the eNB except for MAC reset, if NDI value is not indicated by the eNB, then the UE never changes the NDI value by itself. In this sense, the UE will not change the NDI value during the RA procedure since the UL grant in RAR does not contain a NDI value.
Observation 3: UE doesn’t change NDI value during RA procedure.

3.	Need for NDI value in RA procedure
With above three observations, we will investigate whether there is a need for a pre-defined NDI value with Contention-free RA (CFRA) and Contention-based RA (CBRA) in asynchronous HARQ operation.
3.1 Contention-free RA
In CFRA, when RAR is received, CFRA completes and the UE sends normal uplink transmission using the UL grant received in RAR, i.e., no Msg3.
If eNB successfully receives the uplink transmission on the UL grant of RAR, the eNB may send an UL grant for a new transmission for HARQ process ID=0. In this case, the UE doesn’t need to compare NDI because the UE has flushed HARQ buffer for HARQ process ID=0 upon CFRA completion, hence, the UE will trigger the new transmission regardless of NDI.
If eNB doesn’t successfully receive the uplink transmission on the UL grant of RAR, the eNB needs to send an UL grant for retransmission on HARQ process ID=0. With observation 1, 2, and 3, we think the eNB can set NDI value properly.
In summary, after CFRA completion, the eNB can always set NDI value properly in the UL grant even though the UE doesn’t set NDI value to a pre-defined value for HARQ process ID=0 upon reception of RAR.
Observation 4. The UE doesn’t need to set NDI value for HARQ process ID=0 when receiving RAR during CFRA procedure.

3.2 Contention-based RA
There are two cases when the UE performs CBRA: UE with C-RNTI and UE without C-RNTI. We will look into those cases separately.
Case 1: UE with C-RNTI
In Case 1, as the UE has C-RNTI, the UE will send C-RNTI MAC CE in Msg3. 
Then, if eNB successfully receives the Msg3, the eNB should send an UL grant for a new transmission to the UE for contention-resolution. With observation 1, 2 and 3, we think the eNB is able to send the UL grant for new transmission by setting the NDI toggled compared to the previous NDI value for any HARQ process. 
Meanwhile, if the eNB doesn’t successfully receive the Msg3, the eNB needs to order an adaptive retransmission on HARQ process ID=0. Therefore, the eNB would send an UL grant for HARQ process ID=0 addressed by Temporary C-RNTI. When the UE receives the UL grant addressed by T C-RNTI, the UE will ignore the NDI value for the UL grant received with T C-RNTI (according to the Section 5.4.2.1[6]) while triggering adaptive retransmission regardless of the NDI value. 

Case 2: UE without C-RNTI 
In Case 2, the UE will send CCCH SDU in Msg3.
Then if eNB successfully receives the Msg3, the eNB should send a MAC PDU including UE Contention Resolution Identity for contention-resolution. At CBRA completion, the UE will flush HARQ buffer for HARQ process ID=0. In addition, considering that Case 2 is when the eNB has not scheduled the UE at all, HARQ buffers for all HARQ processes would be empty after CFRA completion. Therefore, the UE will trigger a new transmission without NDI comparison when the UE receives the UL grant after CBRA completion.
If the eNB doesn’t successfully receive the Msg3, the eNB needs to order an adaptive retransmission. Therefore, the eNB would send an UL grant for HARQ process ID=0 addressed by T C-RNTI. When the UE receives the UL grant addressed by T C-RNTI, the UE will ignore the NDI value for the UL grant received with T C-RNTI (according to the Section 5.4.2.1[6]) while triggering adaptive retransmission regardless of the NDI value.

In summary, during CBRA completion, the eNB can always set NDI value properly in the UL grant even though the UE doesn’t set NDI value to a pre-defined value for HARQ process ID=0 upon reception of RAR.
Observation 5. The UE doesn’t need to set NDI value for HARQ process ID=0 when receiving RAR during CBRA procedure. 

With Observation 4 and 5, we propose that:
Proposal: In asynchronous HARQ operation, there is no need to set NDI value to a pre-defined value for HARQ process ID=0 when the UE receives RAR during a random access procedure.

Note that in LAA, the same proposal can be applied because in LAA, CFRA procedure is used in asynchronous HARQ operation.

4.	Conclusion
In this contribution, we discussed whether NDI is needed in RAR for contention free random access procedure. We observed the followings:
Observation1: Initial NDI value of a HARQ process would be zero.
Observation2: eNB is aware of NDI value of all HARQ processes during the UE is in RRC_CONNECTED.
Observation 3: UE doesn’t change NDI value during RA procedure.
Observation 4. The UE doesn’t need to set NDI value for HARQ process ID=0 when receiving RAR during CFRA procedure.
Observation 5. The UE doesn’t need to set NDI value for HARQ process ID=0 when receiving RAR during CBRA procedure. 

Based on the observations, we think that there is no ambiguity in deciding NDI for the UL grant following the UL grant in RAR. Therefore, we propose that:
Proposal: In asynchronous HARQ operation, there is no need to set NDI value to a pre-defined value for HARQ process ID=0 when the UE receives RAR during a random access procedure.
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