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1. Introduction

In the latest MAC specification [1], it is specified that the UE should select a suitable beam (i.e. select a SS block with SS-RSRP above rsrp-ThresholdSSB) for contention-based RA preamble transmission. However, if the UE follows the current behaviour of the MAC specification, it will get stuck in the Random Access Resource selection when there is no any suitable beam available. 
	5.1.2
Random Access Resource selection

The MAC entity shall:

[…]
1>
else if the contention free PRACH resources associated with CSI-RSs have been explicitly provided by RRC and at least one CSI-RS with CSI-RSRP above csirs-dedicatedRACH-Threshold amongst the associated CSI-RSs is available:
2>
select a CSI-RS with CSI-RSRP above csirs-dedicatedRACH-Threshold amongst the associated CSI-RSs;

2>
set the PREAMBLE_INDEX to a ra-PreambleIndex corresponding to the selected CSI-RS;
1>
else:

2>
select a SS block with SS-RSRP above rsrp-ThresholdSSB;
2>
if Msg3 has not yet been transmitted:

[…]


This contribution is proposed to discuss whether it is needed to specify the other behaviour to prevent the UE from getting stuck in the Random Access Resource selection. Three options including the current behaviour are analysed for discussion.
2. Discussion
If the UE is selecting a SS block for RA preamble transmission but there is no any SS block with SS-RSRP above rsrp-ThresholdSSB, e.g. the UE is located on the cell edge or the transmission path is (temporarily) blocked, etc. Based on the current behaviour of the CB RA procedure, the UE will get stuck in the step of selecting a suitable beam for preamble transmission until it could find a SS block which quality is above the threshold. In other words, the UE will continually attempt to select a suitable beam for a long period of time which may result in power consumption. Since the duration of bad radio quality may last for a while. Otherwise, the UE would wait for the PHY to trigger the beam failure recovery or the RRC to initiate the recovery of RLF if the transmission condition is still poor and detected by PHY or RRC. 
Observation 1: Based on the current behaviour of the CB RA procedure, the UE will get stuck in the step of selecting a suitable beam for preamble transmission if there is no any SS block with SS-RSRP above rsrp-ThresholdSSB which may result in power consumption.
Therefore, we could discuss if the current behaviour for selecting a SS block when there is no any SS block with SS-RSRP above rsrp-ThresholdSSB should be revised or not.
Three options are analysed below, option 1 is to select a strongest beam, option 2 is to select a suitable beam for a period, and option 3 is the current behaviour:

· Option 1: Selecting a SS block with the strongest quality to attempt

Although all of the SS blocks are not above the threshold, it may also have chance to transmit the preamble and receive the random access response successfully via the strongest SS block. For instance, if the value of the rsrp-ThresholdSSB is not quite low or if the quality of the strongest SS block is close to the rsrp-ThresholdSSB. Even it is unfortunate that the UE receives the random access response unsuccessfully (e.g. RAR window expires), it could also perform the Random Access Resource selection procedure to select a SS block again.
· Option 2: Selecting a suitable SS block for a period then stopping selection if none suitable SS block could be selected.
For this option, a restriction is provided for the UE to avoid selecting a suitable beam unlimitedly. The UE is only allowed to select a suitable beam for a period of time. For example, a timer could be designed for the UE to select a suitable beam during a period. The UE could start the timer upon selecting a suitable beam, and stop the timer when the suitable beam is selected successfully. Otherwise, while the timer is expired and the UE could not find any suitable beam, the UE could delay the subsequent Random Access Preamble transmission by a time and re-attempt the Random Access Resource selection procedure (which is similar to backoff). Or the UE could stop the RA procedure.
· Option 3: Keep selecting a suitable SS block without limitation (i.e. current behaviour)
The UE will keep selecting a SS block until finding a suitable beam, considering the RA procedure is not successful or stopping the RA procedure. 
Option 1 can increase the efficiency for selecting a SS block to transmit the preamble, and it is simple to be captured in the specification. The only concern is that the probability of successfully completing the RA procedure via the strongest beam which is not above the threshold is hard to be predicted. On the other hand, option 2 may decrease the efficiency for preamble transmission, but it could help the UE to save power.  The pros of option 3 is that the MAC specification is not needed to be revised, but the cons is power consumption since the UE would keep selecting a SS block without limitation.
Proposal 1: Three options for the UE to select a SS block for CB RA preamble transmission (when there is no any SS block with SS-RSRP above rsrp-ThresholdSSB) are provided below to be discussed and chose.
· Option 1: Selecting a SS block with the strongest quality to attempt
· Option 2: Selecting a suitable SS block for a period then stopping selection if none suitable SS block could be selected
· Option 3: Keep selecting a suitable SS block without limitation (i.e. current behaviour)

3. Conclusion

For selecting a suitable beam during the contention-based RA procedure, we have the following observation and proposal:
Observation 1: Based on the current behaviour of the CB RA procedure, the UE will get stuck in the step of selecting a suitable beam for preamble transmission if there is no any SS block with SS-RSRP above rsrp-ThresholdSSB which may result in power consumption.
Proposal 1: Three options for the UE to select a SS block for CB RA preamble transmission (when there is no any SS block with SS-RSRP above rsrp-ThresholdSSB) are provided below to be discussed and chose.
· Option 1: Selecting a SS block with the strongest quality to attempt
· Option 2: Selecting a suitable SS block for a period then stopping selection if none suitable SS block could be selected
· Option 3: Keep selecting a suitable SS block without limitation (i.e. current behaviour)
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5. Text Proposal (Option 1)
5.1.2
Random Access Resource selection
The MAC entity shall:

1>
if the Random Access procedure was initiated by a beam failure indication from lower layer; and
1>
if the contention free PRACH resources for beam failure recovery request associated with any of the SS blocks and/or CSI-RSs have been explicitly provided by RRC; and
1>
if at least one of the SS blocks with SS-RSRP above rsrp-ThresholdSSB amongst the associated SS blocks or the CSI-RSs with CSI-RSRP above csirs-dedicatedRACH-Threshold amongst the associated CSI-RSs is available:
2>
select an SS block with SS-RSRP above rsrp-ThresholdSSB amongst the associated SS blocks or a CSI-RS with CSI-RSRP above csirs-dedicatedRACH-Threshold amongst the associated CSI-RSs;

2>
set the PREAMBLE_INDEX to a ra-PreambleIndex corresponding to the selected SS block or CSI-RS from the set of Random Access Preambles for beam failure recovery request;
1>
else if the ra-PreambleIndex has been explicitly provided by either PDCCH or RRC; and
1>
if the ra-PreambleIndex is not 0b000000; and

1>
if contention free PRACH resource associated with SS blocks or CSI-RS have not been explicitly provided by RRC:
2>
set the PREAMBLE_INDEX to the signalled ra-PreambleIndex;

1>
else if the contention free PRACH resources associated with SS blocks have been explicitly provided by RRC and at least one SS block with SS-RSRP above rsrp-ThresholdSSB amongst the associated SS blocks is available:
2>
select an SS block with SS-RSRP above rsrp-ThresholdSSB amongst the associated SS blocks;

2>
set the PREAMBLE_INDEX to a ra-PreambleIndex corresponding to the selected SS block;
1>
else if the contention free PRACH resources associated with CSI-RSs have been explicitly provided by RRC and at least one CSI-RS with CSI-RSRP above csirs-dedicatedRACH-Threshold amongst the associated CSI-RSs is available:
2>
select a CSI-RS with CSI-RSRP above csirs-dedicatedRACH-Threshold amongst the associated CSI-RSs;

2>
set the PREAMBLE_INDEX to a ra-PreambleIndex corresponding to the selected CSI-RS;
1>
else:

2>
if at least one of the SS blocks with SS-RSRP above rsrp-ThresholdSSB;
3> select a SS block with SS-RSRP above rsrp-ThresholdSSB;
2> else:

3> select a SS block with the highest SS-RSRP.
2>
if Msg3 has not yet been transmitted:

3>
if Random Access Preambles group B exists; and
3>
if the potential Msg3 size (UL data available for transmission plus MAC header and, where required, MAC CEs) is greater than ra-Msg3SizeGroupA and the pathloss is less than PCMAX (of the Serving Cell performing the Random Access Procedure) – ra-PreambleInitialReceivedTargetPower:

4>
select the Random Access Preambles group B;
3>
else:

4>
select the Random Access Preambles group A.
2>
else (i.e. Msg3 is being retransmitted):

3>
select the same group of Random Access Preambles as was used for the preamble transmission attempt corresponding to the first transmission of Msg3.
2>
if the association between Random Access Preambles and SS blocks is configured:

3>
select a ra-PreambleIndex randomly with equal probability from the random access preambles associated with the selected SS block and the selected group;

2>
else:

3>
select a ra-PreambleIndex randomly with equal probability from the random access preambles within the selected group;

2>
set the PREAMBLE_INDEX to the selected ra-PreambleIndex;

1>
if an SS block is selected above and an association between PRACH occasions and SS blocks is configured:

2>
determine the next available PRACH occasion from the PRACH occasions corresponding to the selected SS block;

1>
else if a CSI-RS is selected above and an association between PRACH occasions and CSI-RSs is configured:
2>
determine the next available PRACH occasion from the PRACH occasions corresponding to the selected CSI-RS;

1>
else:

2>
determine the next available PRACH occasion;

1>
perform the Random Access Preamble transmission procedure (see subclause 5.1.3).

