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1. Introduction
In NR, based on the current MAC specs, the UE need to process the SS block selection before the preamble transmission in RACH procedure. However, it is still not clear what the UE should do in case none of suitable SSB can be selected or in case multiple suitable SSBs can be found. Thus this contribution intends to share more views for these issues on SS block selection.
2. Discussion
According to the current specification [1], UE should select one SS block with RSRP above ssb_threshold before the preamble transmission. However, based on the current specification, it is not clear what the UE should do in case none of eligible SS blocks can be selected. Besides this, How to select the SS block should be discussed if there existed multiple SS block with RSRP above the ssb_threshold.
For the above issues, some discussion has also been made in RAN1, and the following agreements have been achieved in RAN1#90 meeting:
Agreements in RAN1#90 meeting:
It is up to UE implementation how to select the SS block and corresponding PRACH resource for path-loss estimation and (re)transmission based on SS blocks that satisfy threshold(s)
· If UE does not detect a SS block that satisfy threshold(s), it has the flexibility to select any SS block that allows UE to meet the target received power of the RACH preamble with its maximum transmit power 
· UE has a flexibility to select its RX beam to find the list of SS blocks that satisfy the threshold(s)
· FFS: whether threshold(s) for SS block selection is configured or fixed in the spec 
· Counter of power ramping when UE changes its selected SS-block in message 1 re-transmission is unchanged

In order to align the RAN2 specs with the RAN1 agreements above, we give our proposals as follow:
Proposal 1: In case that multiple SSBs with RSRP above ssb_threshold can be found, it is up to UE’s implementation to select the SSB within these SSBs.
Proposal 2: In case no SSB with RSRP above ssb_threshold can be found, the UE should be allowed to select the SSB that allows UE to meet the target received power of the RACH preamble with its maximum transmit power.

Although the agreements from RAN1 provide many useful information, it is still not clear what the UE should do in case that none of the SSB can be selected (i.e. none of SSB can satisfy the ssb_threshold and none of SSB can allow the UE to meet the target received power of the RACH preamble with its maximum transmit power). Considering that the whole RA procedure will be stuck in case the UE cannot select any suitable SSB, we think the expected UE behavior in such case should be clarified and clearly specified in specs.    
Observation 1: The whole RA procedure will be stuck in case the UE cannot select any suitable SSB (i.e. none of SSB can satisfy the ssb_threshold and none of SSB can allow the UE to meet the target received power of the RACH preamble with its maximum transmit power).
To avoid the stuck of RA procedure, we think the expected behavior in such case should be clearly specified in MAC specs.
Proposal 3: It should be clearly specified in MAC that what the UE should do in case that none of the SSB can be selected (i.e. none of SSB can satisfy the ssb_threshold and none of SSB can allow the UE to meet the target received power of the RACH preamble with its maximum transmit power).

To deal with stuck issues above, three options are posed in this contribution for discussion.
· Option 1: Let the RA procedure be stuck in such case 
· Option 2: Introduce a new timer to limit the SSB selection time
· Option 3: Report random access failure to the upper layer immediately

Detail analysis for each option can be found as follow:

Option1: Let the RA procedure be stuck in such case 
The stuck of RA procedure does not mean the stuck of UE, some timer, which is maintained by the entity/function, who trigger the RA procedure, can be used to end the RA procedure. Therefore, in the option 1, the handling of the stuck of RA procedure is relied on the timer maintained by the entity/function who initiate the RA procedure.
In the current specs, the following existing timers for different use cases can be identified for this purpose.
· In the case of initial access, RRC re-establishment and transition from RRC_INACTIVE to RRC_CONNECTED, the RACH procedure is triggered by RRC, and the timer T300 or T301 will be started when the RRC connection request is transmitted, the RRC connection is failure if this timer is expired. 
· In the case of HO, the timer T304 is started when the message for mobility is received, also can be used for ending the RACH procedure if UE have been locked in the SS block selection procedure.
· In the case of beam failure recovery, the beamFailureRecoveryTimer is started when the beam failure recovery procedure is triggered, and can be used for controlling the RACH procedure.
However, for the cases that RA is triggered by PDCCH, UL data arrival and SR, there is no such timer can be used to end the RA procedure, once the RA procedure is stuck is the SSB selection. Therefore, if we go for option1, new timers should be introduced for such cases.

Option 2: Introduce a new timer to limit the SSB selection time 
For this option, a SSB selection timer “ra_SSBSelectionTimer ”  will be introduced to limit the time for SSB selection. 
· The ra_SSBSelectionTimer is started when the SSB selection is started
· The ra_SSBSelectionTimer is stopped when one SSB is selected successfully.
· If the ra_SSBSelectionTimer expires, consider the whole RA procedure fail and report the RA failure to upper layer.
With this timer, the SSB selection time can be limited by NW in a flexible and configurable way.

Option 3:  Report random access failure to the upper layer immediately 
For this option, once the UE cannot select the eligible SS block, MAC entity should indicate the random access problem to the upper layer immediately.
It is worth noting that the option 3 can be considered as a special case of option 2 by setting the timer to a special value (e.g. the length of timer can be set to 0).

Comparison & Summary
From above options, we give the following table for comparison:
Table 1. The comparison between the three options
	Method
	PRO
	CON

	Let the RA procedure be stuck in such case
	No impact on RA procedure itself
	New timers should be introduced to avoid the end the RA procedure (e.g. new timers for the cases that the RA is triggered by PDCCH order, UL data arrival or SR). 

	Introduce a new timer to limit the SSB selection time
	The impact has been limited in RACH procedure.
With a timer, the NW can control the SSB selection time is a flexible and configurable way.
	A new timer should be introduced in MAC for RACH procedure.  

	Report random access failure to the upper layer immediately
	The simplest solution, and no new timer need to be introduced. 
	Since the channel state is fluctuated, especially more intensively in high frequency band, unnecessary RA failure may be reported to higher layer. 



In order to provide more flexibility on the NW side, and also considering the complexity in both standardization and implementation, we propose to take the option 2 and introduce a timer in MAC to limit the SSB selection time. For understanding easily, related pseudo CR for option 2 is supplied in annex.
Proposal 4: A timer (e.g. ra_SSBSelectionTimer) should be introduced in RACH procedure to limit the SSB selection time. The timer should be started when the SSB selection is started and be stopped when a SSB is selected. Once the timer expired, the MAC should report RACH failure to the upper layer.
3. Conclusion
As described above, we give our observations and proposals as follow:
Proposal 1: In case that multiple SSBs with RSRP above ssb_threshold can be found, it is up to UE’s implementation to select the SSB within these SSBs.
Proposal 2: In case no SSB with RSRP above ssb_threshold can be found, the UE should be allowed to select the SSB that allows UE to meet the target received power of the RACH preamble with its maximum transmit power.
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