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1 Introduction

In this contribution we discuss the following issues related to Beamformed Random Access:

1. Whether the presence of preamble group B is configured per SS block or per cell?

2.  During Msg1 retransmission, whether SS block is selected only in case when Msg3 has not yet been transmitted or always?
3. When should UE check for notification of suspending power ramping counter and SS block change for updating the PREAMBLE_POWER_RAMPING_COUNTER?
2 Discussion
2.1 SS blocks & Preamble Groups

In NR, gNB transmits PSS/SSS/PBCH over one or more SS blocks. For PRACH resource selection, each SS block can be associated with a set of preambles. UE selects a suitable SS block amongst the several SS blocks. SS block is suitable if SS block RSRP is above a configured threshold. UE selects a preamble from a set of preambles associated with the selected SS block. This way UE can inform the gNB about the selected SS block.

In NR, both preamble group A and preamble group B are supported. The Msg3 size and path loss is used to select a preamble group (A or B) as in LTE. In addition to informing the selected SS block to gNB, UE also need to inform the gNB about the Msg3 size. So the preambles associated with the selected SS block can be partitioned into preamble group A and preamble group B. Since the preambles associated with each SS block can be different, preambles in group A and preambles in group B can be different for different SS blocks.
Observation 1: Preambles associated with a SS block can be partitioned into preamble group A and preamble group B.
Observation 2: Preambles in group A and preambles in group B can be different for different SS blocks.

In LTE the presence of preamble group B is configured per cell. In NR, presence of preamble group B should also be configured per cell. There is no motivation for configuring the presence of preamble group B per SS block. 
·  If the preamble group B is present for some SS blocks and absent for others, this may lead to usage of different preamble groups during different Msg1 retransmissions as SS block may change during the Msg1 retransmissions. This is not in line with LTE principle wherein preamble group is not changed during the random access procedure. 
·  If the preamble group B is present for some SS blocks and absent for others, the usage of different preamble groups during different Msg1 retransmissions can be avoided by restricting the SS block selection only in case the Msg3 has not yet been transmitted. However, this approach is not good from the performance point of view. During the random access procedure, the DL TX beam from which UE can receive from the gNB can change. If UE does not re-select a suitable SS block, UE will end up indicating un-suitable SS block (i.e. DL TX beam) to gNB resulting in RAR reception failure.

So we propose that, if preamble group B is supported in a cell, it should be supported for each SS block. The SS block selection should not be restricted. For every Msg1 (re-)transmissions, UE should select a suitable SS block. 
Proposal 1: The presence of preamble group B is configured per cell.
Proposal 2: For Msg1 retransmission, UE should select a SS block irrespective of whether Msg3 has not yet been transmitted or not.
2.2 Power Ramping

In the current MAC spec, UE checks for notification of suspending power ramping counter and SS block change when the ra-ResponseWindow expires or ra-ContentionResolutionTimer expires in section 5.1.4 and section 5.1.5 respectively.
	5.1.4
Random Access Response reception
:

1>
if ra-ResponseWindow expires; and
1>
if the Random Access Response containing Random Access Preamble identifiers that matches the transmitted PREAMBLE_INDEX has not been received:

2>
consider the Random Access Response reception not successful;
2>
increment PREAMBLE_TRANSMISSION_COUNTER by 1;

2>
if the notification of suspending power ramping counter has not been received from lower layers, and SS block selected for PRACH retransmission is not changed:

3>
increment PREAMBLE_POWER_RAMPING_COUNTER by 1;


	5.1.5
Contention Resolution

:

1>
if ra-ContentionResolutionTimer expires:
2>
discard the TEMPORARY_C-RNTI;

2>
consider the Contention Resolution not successful.

1>
if the Contention Resolution is considered not successful:

2>
flush the HARQ buffer used for transmission of the MAC PDU in the Msg3 buffer;

2>
increment PREAMBLE_TRANSMISSION_COUNTER by 1;
2>
if the notification of suspending power ramping counter has not been received from lower layers and SS block selected for PRACH retransmission is not changed:

3>
increment PREAMBLE_POWER_RAMPING_COUNTER by 1;


During the email discussion, some companies raised the issue that whether SS block for PRACH retransmission i.e. next PRACH transmission is changed or not cannot be known immediately after ra-ResponseWindow expires or ra-ContentionResolutionTimer expires. This can be known later when UE select SS block for next PRACH transmission. Since PREAMBLE_POWER_RAMPING_COUNTER is used in section 5.1.3, we propose to move the text: “ if the notification of suspending power ramping counter has not been received from lower layers and SS block selected for PRACH retransmission is not changed, increment PREAMBLE_POWER_RAMPING_COUNTER by 1” to section 5.1.3. The variable ‘PREAMBLE_TRANSMISSION_COUNTER’ can be used to identify whether it is an initial PRACH transmission or a retransmission. The proposed changes are shown in appendix.

Proposal 3: Adopt the changes in Appendix in MAC Specification.
3 Conclusion

Based on the above, RAN2 is requested to discuss and agree on the following proposals:
Proposal 1: The presence of preamble group B is configured per cell.

Proposal 2: For Msg1 retransmission, UE should select a SS block irrespective of whether Msg3 has not yet been transmitted or not.
Proposal 3: Adopt the changes in Appendix in MAC Specification.
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5 Appendix
5.1.3
Random Access Preamble transmission

The MAC entity shall, for each preamble:

1>
if PREAMBLE_TRANSMISSION_COUNTER is greater than one; and
1>
if the notification of suspending power ramping counter has not been received from lower layers; and
1>
if SS block selected is not changed (i.e. same as previous random access preamble transmission): 
2>
increment PREAMBLE_POWER_RAMPING_COUNTER by 1
1>
set PREAMBLE_RECEIVED_TARGET_POWER to ra-PreambleInitialReceivedTargetPower + DELTA_PREAMBLE + (PREAMBLE_POWER_RAMPING_COUNTER – 1) * powerRampingStep;

1>
compute the RA-RNTI associated with the PRACH in which the Random Access Preamble is transmitted as follows [TBD]:
1>
instruct the physical layer to transmit the preamble using the selected PRACH, corresponding RA-RNTI, PREAMBLE_INDEX and PREAMBLE_RECEIVED_TARGET_POWER.
5.1.4
Random Access Response reception

:
1>
if ra-ResponseWindow expires; and

1>
if the Random Access Response containing Random Access Preamble identifiers that matches the transmitted PREAMBLE_INDEX has not been received:

2>
consider the Random Access Response reception not successful;
2>
increment PREAMBLE_TRANSMISSION_COUNTER by 1;



5.1.5
Contention Resolution

:

1>
if ra-ContentionResolutionTimer expires:

2>
discard the TEMPORARY_C-RNTI;

2>
consider the Contention Resolution not successful.

1>
if the Contention Resolution is considered not successful:

2>
flush the HARQ buffer used for transmission of the MAC PDU in the Msg3 buffer;

2>
increment PREAMBLE_TRANSMISSION_COUNTER by 1;


