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Introduction 
In this contribution, we discuss the outstanding issue of how to indicate the UL beam switching notification to the MAC layer for power ramping in a multi-beam scenario during random access. A text proposal is also presented to capture in the MAC specifications.
Discussion
In RAN2#99, a new UE variable PREAMBLE_POWER_RAMPING_COUNTER was defined and the following agreements were made for the single preamble transmission scenario:
	For single preamble transmission case:
-	Two counters PREAMBLE_TRANSMISSION_COUNTER and PREAMBLE_POWER_RAMPING_COUNTER are defined in MAC specification. 
-	MAC entity initializes PREAMBLE_TRANSMISSION_COUNTER and PREAMBLE_POWER_RAMPING_COUNTER to 1 when the Random procedure is initiated. 
-	MAC entity increments PREAMBLE_TRANSMISSION_COUNTER by 1 if RAR reception is not successful or contention resolution is not successful.
-	MAC entity increments PREAMBLE_POWER_RAMPING_COUNTER by 1 if UE does not change “beam” for PRACH retransmission.  


 
This set of agreements seeks to address RAN1 agreements on UE performing UL beam switching during the random access procedure. Essentially, it is up to UE implementation when to perform UL beam switching for (re)transmission of RA preamble. If the UE does switch to a different UL beam, it should not perform power ramping as per RAN1#89 agreement below:
	Agreements: 
· If the UE conducts beam switching, the counter of power ramping remains unchanged 
· FFS: UE behavior after reaching the maximum power 



Since power ramping falls in the domain of MAC layer operation, the question that remains unanswered at this point is how the PHY layer indicates to the MAC on whether UL beam has been switched or not (and consequently, should power ramping be performed or not). 
One possible option proposed in [1] is to utilize the ‘power ramping suspension’ notification from L1 defined in LTE. The power ramping suspension was designed in LTE Rel-12 for the case of parallel random access processes triggered at the UE for the dual connectivity scenario. In RAN2#84, it was agreed that parallel preamble retransmissions were supported at least when the UE is not power limited. For the case of power limited UE, priorities were defined across CGs and in order to prevent the UE from performing power ramping in the lower prioritized case, RAN2 defined ‘power ramping suspension’ [2]. This serves as an indication from L1, notifying the MAC that for a scheduled lower priority PRACH transmission, the power doesn't need to be increased for the next transmission. It is not yet clear whether a similar functionality would be considered for NR, but based on the above discussion, this option does not seem applicable for the purpose of indicating UL beam switching notification to the MAC layer. 
Observation 1:	 Power ramping suspension in LTE corresponds to the case of avoiding power ramping for the lower prioritized PRACH transmission in dual-connectivity scenario.
A suitable alternative is to define a separate notification pertaining specifically to the case of UL beam switching in beamforming scenarios. Since we expect L1 beam management to handle the case of UL beam switching, it can explicitly indicate to the MAC layer if beam switching has been performed before the next preamble transmission. This should ideally be separate from the power ramping suspension discussed above, since they seek to serve different purposes. It also ensures that the power ramping suspension for the DC case can be reused from LTE if needed. In this regard, an LS should be sent to RAN1 informing them of this new notification. Additionally, according to editor’s note in [3], RAN2 should also discuss the name of this notification, e.g. ‘UL TX beam switching indication’. 
Proposal 1:	A new UL beam switching notification should be defined in NR for L1 to inform MAC layer of UL beam switching to ensure proper power ramping operation.
Conclusion
In this contribution, we discuss some discuss the need for an L1 indication to the MAC layer regarding UL beam switching during RACH procedure.
Observation 1:	 Power ramping suspension in LTE corresponds to the case of avoiding power ramping for the lower prioritized PRACH transmission in dual-connectivity scenario.
Proposal 1:	A new UL beam switching notification should be defined in NR for L1 to inform MAC layer of UL beam switching to ensure proper power ramping operation.
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Text Proposal
[bookmark: _GoBack] Begin of Change 
5.1.4	Random Access Response reception
<< skip unrelated part >>
1>	if ra-ResponseWindowSizeTimer expires, and;
1>	if the Random Access Response has not been received:
2>	consider the Random Access Response reception not successful;
2>	increment PREAMBLE_TRANSMISSION_COUNTER by 1;
Editor's note: Need to have input from RAN1 on power ramping suspension (in LTE), and can be added later.
2>	if UL TX beam switching indication the notification of UL TX beam change has not been received from lower layers:
3>	increment PREAMBLE_POWER_RAMPING_COUNTER by 1;
Editor's note: RAN2 should also get confirmation from RAN1on the notification of UL TX beam change. The name of the notification can also be discussed.
<< skip unrelated part >>


5.1.5	Contention Resolution
<< skip unrelated part >>
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;
Editor's note: Need to have input from RAN1 on power ramping suspension (in LTE), and can be added later.
2>	increment PREAMBLE_TRANSMISSION_COUNTER by 1;
2>	if UL TX beam switching indication the notification of UL TX beam change has not been received from lower layers:
3>	increment PREAMBLE_POWER_RAMPING_COUNTER by 1;
Editor's note: RAN2 should also get confirmation from RAN1on the notification of UL TX beam change. The name of the notification can also be discussed.
End of Change 

3

