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1. [bookmark: _GoBack]Introduction
In NR,  The current description on the maintenance of power ramping counter can be found as follow
---------------------------------------------- FROM 38.321 ------------------------------------------------------
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 the previous random access preamble transmission): 
2>	increment PREAMBLE_POWER_RAMPING_COUNTER by 1;
---------------------------------------------- FROM 38.321 ------------------------------------------------------
However,  RAN 1 has still not achieved the conclusion about this notification mechanism, considering the lack of memory and logical judgment capability in PHY, Although the TX beam selection can be performed  in PHY, there is a justification for determining whether to suspend power ramping by MAC rather than PHY. Thus this contribution will give some issues on  TX beam for power ramping suspension.

2. Discussion
2.1 Power Ramping Suspension
From discussion in the previous meetings, power ramping suspension shall be processed in the following cases
· Case 1: The variation of SS block selected
· Case 2: The variation of TX beam selected
Based on the current specification, MAC determine the change of SSB selected by itself and determine the change of TX beam based on the input from PHY (i.e. ‘notification of suspending power ramping counter’). However, the ‘notification of suspending power ramping counter’ in specification has not been clearly defined and such indication have not been discussion in RAN1 yet. To simplify the implementation and standardization, we think it is worth to have a further consideration on the maintenance of Tx beam. 
From the maintenance of Tx beam, two options can be considered:
· Option 1: Process the Tx beam selection in PHY, and MAC determine the change of Tx beam based on the input from PHY
· Option 2: Process the Tx beam selection in MAC, and MAC determine the change of Tx beam by itself.

Option 1: Process the Tx beam selection in PHY 
For this option, PHY is required to provide assistant information to MAC for the determination of Tx beam change. For the assistant information, two alternatives are shown as follow:
· Type 1: The switch indicator of TX beam
· Type 2: The selected Tx beam ID 
For type 1, the PHY makes use of this notification to inform the MAC for suspending power ramping only if the switch of TX beam occurred. This type of the notification is mostly matched the current specification, However, from description in [1], due to the lack of memory capability in PHY, without extra interaction between MAC and PHY, The ping-pong effect in TX beam selection cannot be resolved, which maybe caused the no-power-ramping-trap as shown in figure.1.


Figure.1 Illustration of the no-power-ramping-trap.


For type 2, PHY should notify the Tx beam ID selected to MAC, which is used for each preamble transmission. and then MAC will determine whether to suspend the power ramping by itself based on the historical knowledge of beam ID used in previous transmission.
From above analysis, it can be seen that both of notification types will required extra information exchange between PHY and MAC, Moreover, it also needs to be jointly specified by RAN1 and RAN2. 
Observation 1: The ‘notification of suspending power ramping counter’ has not been discussed in RAN1. In order to achieve this solution, besides the notification, some extra information exchange is also required between PHY and MAC. In addition, if the Tx beam selection is processed in PHY, the Ping-Pong issue may be caused due to the lack of memory/RRM capability in PHY.

Option 2: Process TX beam in MAC
Since it is assumed that UE shall have the beam reciprocity capability, the TX beam selection can also be performed in MAC. Also considering the number and characteristic of Tx beam is some kind of implementation issue, which will not be standardized, it looks very much likely that the detail of Tx beam selection will be left to UE’s implementation. If the detail of Tx beam selection is left to UE’s implementation, then it does not matter where (e.g. in RAN1 specs or RAN2 specs) to capture the Tx beam selection,
Observation 2: The number and characteristic of Tx beam is some kind of implementation issue, which will not be standardized, thus the detail of Tx beam selection will be left to UE’s implementation. If the detail of Tx beam is left to UE’s implementation, the Tx beam selection can also be captured in MAC instead of PHY.

With the Tx beam selection captured in MAC, this can be left to UE’s implementation. For easier to understanding, an example will be given out: In RA resource selection procedure, MAC selects the SS block with RSRP above ssb_threshold first, and then selects the TX beam based on the selected SS block. With all these determined information, the MAC instruct PHY the selected TX beam ID, preamble ID, PRACH resources for each preamble transmission. 
Compare to the option 1, Processing TX beam in MAC can avoid the unnecessary information exchange between PHY and MAC, and save the complexity in MAC specification. With the TX beam information, the MAC can maintain the power ramping by itself.
From the above analysis, we think it is feasible to capture the Tx beam selection in MAC, and in order to save the complexity in both implementation and standardization, we given our proposal as follow::
Proposal 1: Capture the TX beam selection in MAC specs, and leave the detail of TX beam selection to UE’s implementation.
For making the specification more clear in power ramping suspension, RAN 2 and RAN 1 need give more detail about the TX beam selection aspect.
Proposal 2: With the information about the Tx beam selected, the MAC maintain the power ramping by itself (i.e. no input from PHY is required).
A pseudo CR can be found in annex for information.
3. Conclusion
As described above, we give the observations and proposals as follow:
Observation 1: The ‘notification of suspending power ramping counter’ has not been discussed in RAN1. In order to achieve this solution, besides the notification, some extra information exchange is also required between PHY and MAC. In addition, if the Tx beam selection is processed in PHY, the Ping-Pong issue may be caused due to the lack of memory/RRM capability in PHY.
Observation 2: The number and characteristic of Tx beam is some kind of implementation issue, which will not be standardized, thus the detail of Tx beam selection will be left to UE’s implementation. If the detail of Tx beam is left to UE’s implementation, the Tx beam selection can also be captured in MAC instead of PHY.
Proposal 1: Capture the TX beam selection in MAC specs, and leave the detail of TX beam selection to UE’s implementation.
Proposal 2: With the information about the Tx beam selected, the MAC maintain the power ramping by itself (i.e. no input from PHY is required).
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