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1. Introduction

In previous RAN1 meeting, the following agreements were made [1]:

	Agreement:
LBT category for msg 3 initial transmission is provided to the UE in RAR

Agreement:
Reply to the RAN2 LS informing them of the following:

· RAN1 has made the following agreement which facilitates COT sharing between Msg2 and Msg3:

· LBT category for msg 3 initial transmission is provided to the UE in RAR

· Multiple msg3 tx opportunities with a single or multiple RARs in the time domain is feasible from a RAN1 perspective but there is no consensus at this time in RAN1 to support this. RAN1 will continue discussions on the support of multiple msg3 tx opportunities.




In this contribution, we further discuss some detailed issues related to RAR format and also give our consideration.
2.  RAR format
In Rel-16, the RAR format is designed which contains the following contents as showed in figure 1.

-
R: Reserved bit, set to "0";

-
Timing Advance Command: The Timing Advance Command field indicates the index value TA used to control the amount of timing adjustment that the MAC entity has to apply in TS 38.213 [6]. The size of the Timing Advance Command field is 12 bits;

-
UL Grant: The Uplink Grant field indicates the resources to be used on the uplink in TS 38.213 [6]. The size of the UL Grant field is 27 bits;

-
Temporary C-RNTI: The Temporary C-RNTI field indicates the temporary identity that is used by the MAC entity during Random Access. The size of the Temporary C-RNTI field is 16 bits.


[image: image1.emf]Timing Advance Command Oct 1

UL Grant Oct 2

UL Grant Oct 3

UL Grant Oct 4

Temporary C-RNTI

Oct 5

Temporary C-RNTI

Oct 6

Timing Advance Command

UL Grant

Oct 7

R


Figure 1: RAR format

It is noted that only one ‘R’ bit is reserved.

For the uplink garnt field, the content contains the following.

	RAR grant field
	Number of bits

	Frequency hopping flag
	1

	PUSCH frequency resource allocation
	14

	PUSCH time resource allocation
	4

	MCS
	4

	TPC command for PUSCH
	3

	CSI request
	1


Considering many new features are introduced for NR-U.

· Interlaced PUSCH is introduced for NR-U; For PUSCH frequency resource allocation, 14 bits may be overmuch.
· Small cell coverage due to regulation on transmitting power limitation. For TA command, 13 bits may be overmuch.
· LBT type for initial msg3 transmission is indicated by RAR. New field should be introduced.
The above new features may impact the size of RAR UL grant size and TA command size. It is noted that we need to consider the non-backward compatible issue when we design the RAR format for NR-U. In Rel-15, RAR is transmitted on SpCell only. If this is applicable to NR-U, in case Cell 1 is NR cell while Cell 2 is NR-U Cell. If two UEs initiate random access on different cell, RAR for Cell 1 (NR cell) and RAR for Cell 2 (NR-U cell) can be multiplexed into a MAC PDU. From RAN2 perspective, the size of RAR field should keep the same as Rel-15. However we need to be confirmed by RAN1. To finilazied the design of RAR format it is suggested to ask RAN1 how may bits is required for RAR UL grant and RAR TA command.

Poposal 1: Send LS to ask RAN1 on required bits for RAR UL grant and TA command in RAR.

3. Conclusion

In this contribution, we discuss about RAR format and we have the following proposals:

Poposal 1: Send LS to ask RAN1 on required bits for RAR UL grant and TA command in RAR.
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