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1. Introduction

In current stage 2 specification 36.300, the non-contention based random access procedure is used for intra-LTE handover as well as DL data arrival. In section 10.1.5.2 of [1], non-contention based random access procedure is depicted in 3 steps:
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Figure 10.1.5.2-1: Non-contention based Random Access Procedure
In step 1, eNB assigns dedicated access resources (i.e. the dedicated signature and the RACH resources to transmit the signature) for UE. To overcome possibly failure due to e.g. power shortage or coverage aspect etc, the eNB should assign multiple RACH occasions for the UE. However, there is an open issue remained that how to decide the interval of the assigned multiple RACH occasions. 

This document discusses this problem and proposes to add the interval of the assigned multiple RA resources in “RA Preamble assignment” message.
2. Discussion

There are two ways to reserve dedicated RA resources:
1. Consecutive reservation: reserve dedicated RA resources every RACH occasion for the same UE.

2. Non-consecutive reservation: reserve dedicated RA resources every N RACH occasions for the same UE (N>1).
The 1st option is very simple and easy to implement. The eNB needn’t to indicate the interval of the reserved RA resources to UE. But it also has some disadvantages, for example, consecutive reservation will cause low radio efficiency in some cases. 
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Fig 1 Consecutive Reservation
Fig 1 illustrates the situation. In Fig 1, every block represents one subframe and the green blocks indicate in which subframe RACH is configured. 

There are three time-spans in this figure:

A:  the time for the eNB to detect the Preamble;
B:  the time-window for the eNB to send the RACH response (MSG 2);

C:  the time for UE to decode the MSG 2 and find it is not responded by the eNB.

If the interval D (D=A+B+C) is longer than the RACH interval (as illustrates in Fig 1), some reserved resource will be waste. For UE will not resend preamble before it find the previous RA fail, if UE use the reserve dedicated resource in radio frame N, the reserve resource in radio frame N+1 will never be used. 
When we come to TDD mode, in which RACH interval can be configured to 5ms, the consecutive reservation leads to lower radio efficiency.

When interval D is longer than the RACH interval, to achieve high radio efficiency, we propose to use non-consecutive reservation and the reservation interval should longer than D. Take Fig 1 as an example, the reservation interval should be set as 20ms, i.e. reserve dedicated RA resources every 2 RACH occasions.

Proposal 1: Non-consecutive reservation may be used when eNB reserve multiple contention-free RACH occasions for one UE.
D value may vary for eNB using various the RACH configurations, then, a common reservation interval is difficult to decide. So we propose to use cell specific reservation interval and this value should be indicated to UE.

Proposal 2: Cell specific reservation interval should be used and the value should be indicated to UE in “RA Preamble assignment” message.
3. Proposal
This document discusses the interval for dedicated RA resources reservation. Our proposals are:
Proposal 1: Non-consecutive reservation may be used when eNB reserve multiple contention-free RACH occasions for one UE.

Proposal 2: Cell specific reservation interval should be used and the value should be indicated to UE in “RA Preamble assignment” message.
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