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1. Introduction
RAN2 discussed random access procedure for eLAA last meeting (RAN2#93bis), and made some agreements [1]:

	Agreements (RAN2 confirms these agreements made during the SI phase):

• QoS related: Configure per bearer/logical channel whether it can be offloaded to LAA SCells or whether it may only be served by licensed carriers.

• HARQ related: 

1/ In line with RAN1 recommendation, asynchronous HARQ should be specified for UL HARQ in LAA SCells.

2/ For LAA UL every retransmissions needs to be scheduled by PDCCH

• RACH related: Contention based RA is not supported. Only contention free random access is supported on LAA cells if the NW decides to use RA.


	Agreements

1: Only PDCCH order triggered RACH is allowed for LAA SCell;

2: For LAA SCell(s), RAR can be transmitted via PCell.

FFS whether RAR can be transmitted via SCells

3: UL grant in RAR should be respected even if there is no data for transmission in the UL buffers.


The contribution discusses the remaining issues on random access procedure based on the agreements above.

2. Discussion

Before going into details, it should be noted that asynchronous UL HARQ was already introduced for Rel-13 eMTC WI, which means the issues also need to be addressed in the legacy.
2.1 Non-contention based random access procedure
The non-contention based random access procedure is outlined on the Figure 1 below [2]:
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Figure 1: Non-contention based Random Access Procedure
The msg 2 (Random Access Response, RAR) carries UL grant, and the detailed format is as follow [3]:
	6.2
Random Access Response Grant

…
If BL/CE UE then 

…
Table 6-2: Random Access Response Grant Content field size
DCI contents
CEmodeA
CEmodeB
Msg3 PUSCH narrowband index
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2
Msg3 PUSCH Resource allocation
4
3
Number of Repetitions for Msg3 PUSCH
2
3
MCS
3
0
TBS

0

2

TPC
3
0
CSI request
1
0
UL delay
1
0
Msg3/4 MPDCCH narrowband index

2
2
Total Nr-bits

20
12
…
else,
-
Nr=20, and the content of these 20 bits starting with the MSB and ending with the LSB are as follows:

-
Hopping flag – 1 bit

-
Fixed size resource block assignment – 10 bits

-
Truncated modulation and coding scheme – 4 bits

-
TPC command for scheduled PUSCH – 3 bits

-
UL delay – 1 bit

-
CSI request – 1 bit


For asynchronous HARQ to work, the NDI and HARQ process ID should be signalled/ implicitly known, but those fields are missing in the current UL grant in the RAR.
Observation 1: The NDI and HARQ process ID is missing in the current UL grant in the RAR.
2.2 Potential solutions

The easiest solution would be to ignore UL grant in RAR for the random access on LAA SCells.
However, as the issue is also applicable to Rel-13 eMTC for both contention and non-contention based random access procedure, to ignore the grant would not be the solution. Also note that the resource allocation information cannot be zero in the RAR, so eNB always allocates resources even in non-contention based random access.
Option 1: To ignore UL grant in RAR for eLAA. (A separate mechanism would be required for Rel-13 eMTC.)
Then another possible option would be to define a new grant format for eLAA. Assuming that 20 bit size is kept, we can maybe play with the RAR format defined for CEmodeA. Maybe Number of Repetitions for Msg3 PUSCH or Msg3/4 MPDCCH narrowband index is not needed for eLAA, and can be used for HARQ process ID and NDI. But, it should again be noted that this option cannot be used for eMTC, so would not be the solution.
Option 2: To introduce a new UL grant format in RAR for eLAA. (A separate mechanism would be required for Rel-13 eMTC.)

The other approach would be to use implicit allocation. For instance, a simple rule e.g. to use a predefined HARQ process ID (e.g. 0) and NDI (e.g. 0) can be considered.
As non-contention based random access procedure which is triggered by PDCCH order is only allowed on eLAA SCells, network knows when it triggers this RACH, and can avoid any conflicts with on-going transmissions using the predefined HARQ process ID. So, to reserve the predefined HARQ process ID for the UL grant in RAR seems okay.
Also, for NDI, this issue was discussed even for the synchronous UL HARQ in Rel-8, and the problem was addressed by specifying different NDI handling for the Temporary C-RNTI (i.e. "When determining if NDI has been toggled compared to the value in the previous transmission the MAC entity shall ignore NDI received in all uplink grants on PDCCH for its Temporary C-RNTI." [4]) However, this would not be the case for eLAA, as we do not use the Temporary C-RNTI in eLAA. So, the simplest solution would be to set the NDI to a fixed value e.g. 0.
Option 3: To use a predefined HARQ process ID and NDI for eLAA. (A same mechanism can be re-used for Rel-13 eMTC.)
We prefer the Option 3 as it can be re-used for Rel-13 eMTC, but want to have more discussion in RAN2.

Proposal: To discuss the listed options for HARQ process ID and NDI values of UL grant in RAR for eLAA.
3. Conclusion
Proposal: To discuss the listed options for HARQ process ID and NDI values of UL grant in RAR for eLAA.

Option 1: To ignore UL grant in RAR for eLAA. (A separate mechanism would be required for Rel-13 eMTC.)
Option 2: To introduce a new UL grant format in RAR for eLAA. (A separate mechanism would be required for Rel-13 eMTC.)

Option 3: To use a predefined HARQ process ID and NDI for eLAA. (A same mechanism can be re-used for Rel-13 eMTC.)
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