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1 Introduction

During a random access procedure, a Random Access Response in the response to a Random Access Preamble is transmitted. And it contains an UL grant for the first scheduled transmission of UE.

However, it is not clear whether DL grant is signalled in the Random Access Response in a specific case. So, in this document, we try to discuss this issue. 

2 Discussion
In [1], the events for a random access procedure are categorized as follows.

The random access procedure is performed for the following five events:

-
Initial access from RRC_IDLE;
-
Initial access after radio link failure;

-
Handover requiring random access procedure;
-
DL data arrival during RRC_CONNECTED requiring random access procedure;

-
E.g. when UL synchronisation status is “non-synchronised”;

-
UL data arrival during RRC_CONNECTED requiring random access procedure;

-
E.g. when UL synchronisation status is “non-synchronised” or there are no dedicated scheduling request channels available.

Furthermore, the random access procedure takes two distinct forms:

-
Contention based (applicable to all five events);
-
Non-contention based (applicable to only handover and DL data arrival).
In most events, the scheduled transmission in UL is followed by the Random Access Response. And for the scheduled transmission, the UL grant on L1/L2 control channel is not required thanks to the UL grant in the Random Access Response. Unlike those events, in event of a non-contention based random access procedure for DL data arrival, the scheduled transmission in DL is followed by the Random Access Response as shown in figure 1. But there seems no reason why for the DL scheduled transmission, DL grant on DL L1/L2 control channel should be required. So, like UL grant, we propose that the DL grant should be signalled in the Random Access Response. It implies that UE receives the first scheduled transmission in DL without DL grant on DL L1/L2 control channel.
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Figure 1. A non-contention based random access procedure for DL data arrival
3 Conclusion
Proposal : In case of a non-contention based random access procedure for DL data arrival, DL grant should be signalled in a Random Access Response.
4 Reference

[1] TS 36.300
5 TP for TS 36.321
5.1.4
Random Access Response reception
Editor’s note:
This section describes the reception of the random access response, the contents of the response and the resulting actions.

Once the Random Access Preamble is transmitted, the UE shall monitor the [SCCH] in the TTI window [RA_WINDOW_BEGIN—RA_WINDOW_END] for Random Access Response(s). The UE may stop monitoring for Random Access Response(s) after successful reception of a Random Access Response corresponding to the Random Access Preamble transmission.
-
If notification of a reception of the Random Access Response is received from lower layers, the UE shall:

-
[If the Random Access Preamble was explicitly signalled to the UE and the Random Access response does not contain a Random Access Preamble identifier] [FFS], or

-
[if the Random Access Preamble was explicitly signalled to the UE and the Random Access Response  contains a Random Access Preamble identifier corresponding to the assigned Random Access Preamble] [FFS]; or

-
if the Random Access Preamble was selected by MAC itself (see subclause 5.1.2) and the Random Access Response contains a Random Access Preamble identifier corresponding to the selected Random Access Preamble

-
the UE shall:

-
consider this Random Access Response reception successful;
-
process the received Timing Alignment value;
-
if an UL grant was received, process the UL grant value;
-
If a DL grant was received, process the DL grant value;
-
if the UE does not have a C-RNTI, C-RNTI_temp shall be set to the value received in the Random Access Response message.
If no Random Access Response is received within the TTI window [RA_WINDOW_BEGIN—RA_WINDOW_END], the Random Access Response reception is considered not successful and the UE shall:

-
If the PREAMBLE_TRANSMISSION_COUNTER is less than PREAMBLE_TRANS_MAX

-
increment PREAMBLE_TRANSMISSION_COUNTER;

-
[compute a backoff value indicating when a new Random Access transmission shall be attempted];
 -
proceed to the selection of a Random Access Resource (see subclause 5.1.2).
-
Else if PREAMBLE_TRANSMISSION_COUNTER is equal to PREAMBLE_TRANS_MAX

-
indicate to the higher layer that the random access procedure failed.
Editor’s note:
Whether error conditions are specified is FFS.

Editor’s note:
The detection of consistent SCCH information with C-RNTI or RA-RNTI should reside in 36.213

Editor’s note:
Whether the UE can receive Random Access Response via indication of C-RNTI on SCCH is FFS.

Editor’s note:
In case of initial access, the remainder of the contention resolution (transmission of first RRC UL message and final promotion of C-RNTI temp to C-RNTI resides in RRC.

Editor’s note:
For non-initial contention-based access, MAC contention resolution shall be described.
Editor’s note: The input(s) to the computation of the time backoff mechanism is(are) FFS. The computed time backoff value may be zero in which case a Random Access procedure should be restarted as soon as a Random Access transmission opportunity is detected.
5.3.1
DL Assignment reception

Editor’s note:
This section describes the different assignment methods.
Editor’s note:
A downlink assignment can relate to one or two (MIMO) TBs. It is FFS how this information is presented to MAC.

Editor’s note:
Mapping of downlink assignments received on [SCCH] onto the TTIs for which they are valid is done by L1.

When not in DRX, the UE shall for each TTI:

-
If a downlink assignment for this TTI has been received on the [SCCH]; or
-
If a downlink assignment for this TTI has been received in a Random Access Response; or
-
if a downlink assignment for this TTI has been configured by upper layers:

 -
Indicate a downlink assignment and the associated HARQ information to the HARQ entity for this TTI;

Editor’s note:
L1 is configured, as needed, by upper layers or MAC [FFS] to monitor [SCCH] for C-RNTI, and by MAC to monitor [SCCH] for Temporary C-RNTI and RA-RNTI.

Editor’s note:
Whether a downlink assignment and associated HARQ information is valid for only one or more than one TTI is FFS.
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