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1. Introduction
The random access procedure is performed for five events. As we known, the UL grant in Msg2 is valid always. And in most cases, the UL grant in Msg2 is necessary. However, the aim of RACH for DL data arrival is to get UL synchronization and initiate downlink transmission. If non-contention based RACH is applied for DL data arrival, UL grant in Msg2 will be unnecessary and some UL resources will be wasted.
2. Discussion
To save the UL resources and initiate DL transmission quickly, we suggest that it should be allowed to only schedule and send DL transmission and preclude UL grant during non-contention based RACH for DL data arrival.

Proposal 1:

Allow precluding UL grant during non-contention based RACH for DL data arrival.
There are two alternatives to implement the proposal 1.
Alt. 1: Some fields in MAC RAR can be used as DL Assignment.

Alt. 2: UE ignores UL Grant in MAC RAR when a DL assignment in PDCCH received in a specific subframe.

We will detail the two alternatives in the following sections.
2.1 Alt. 1
Alt. 1: Some fields in MAC RAR can be used as DL Assignment.
In Alt.1, 3 problems should be resolved:
1. How to organize the DL assignment

2. When to send the DL transmission
3. How to send the HARQ feedback

1. How to organize the DL assignment

For non-contention based RACH for DL data arrival, two fields: UL Grant and Temporary C-RNTI can be reused as DL Assignment. With these 36 bits, the size of DL resources assigned by Msg2 will be limited. To get the most scheduling flexibility, the size of MAC RAR may be enlarged. So we get two options for question 1.
· The two fields (UL Grant and Temporary C-RNTI) are reused as DL Assignment, and the size of DL resources assigned by Msg2 is limited.

· The size of Msg2 is enlarged to satisfy the need of DL assignment.
Besides, it can be restricted that only DL assignment allowed in Msg2 in the non-contention based RACH for DL data arrival. Or R bit in current Msg2 RAR can be used to distinguish between DL Assignment and UL Grant.
An example of Msg2 RAR including DL Assignment is shown in Fig 1.
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Fig 1 An example of Msg2 RAR including DL Assignment

2. When to send the DL transmission
Different to the DL assignment in PDCCH, the DL assignment in Msg2 and the assigned DL transmission can’t transmit in the same subframe.
Referring to the timing between Msg2 and Msg3, if Msg2 which contains a response to the Msg1 and a DL assignment is received in subframe n, the DL transmission will be send in subframe (n+k+delta), where k=2 in FDD and (n+k) is the first DL subframe in TDD (k≥2); delta is the DL delay assigned in DL Assignment.
3. How to send the HARQ feedback

UE will send HARQ feedback for DL transmission assigned by MAC RAR with configured PUCCH resource. Otherwise, there is no HARQ feedback will be sent.
2.2 Alt. 2
Alt. 2: UE ignores UL Grant in MAC RAR when a DL assignment in PDCCH received in a specific subframe
In Alt.2, a PDCCH with C-RNTI for DL assignment in a specific subframe overrides the UL grant in Msg2 RAR. If no PDCCH for DL assignment in the specific subframe is received, UE will apply the UL grant in Msg2 RAR as usual.
The timing can be:

· Msg2 is received in subframe n.
· If PDCCH with C-RNTI for DL assignment is received in subframe n+k, UE ignores the UL grant field in MAC RAR, where k=2 in FDD and (n+k) is the first DL subframe in TDD (k≥2). We can assume that UE hasn’t decoded and applied the UL grant in Msg2 yet in subframe n+k.
· HARQ feedback is sent in subframe n+k+4 for FDD and following the table 10.1-1 of 36.213 for TDD.
Comparing the 2 alternatives, alt.1 is complex to implement. Alt.2 is easy to implement and no need to change the format of Msg2. So we prefer alt.2.
Proposal 2:

UE ignores UL Grant in MAC RAR when a DL assignment in PDCCH received in a specific subframe.
3. Conclusion
In this contribution, we discuss the resource allocation in non-contention based RACH for DL data arrival. And two proposals are suggested as following:
Proposal 1:

Allow precluding UL grant during non-contention based RACH for DL data arrival.
Proposal 2:

UE ignores UL Grant in MAC RAR when a DL assignment in PDCCH received in a specific subframe.
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