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1. 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 Random Access 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 ------------------------------------------------------
In RAN1# AH1801 meeting, The agreement is achieved as below:
[bookmark: OLE_LINK11][bookmark: OLE_LINK10]Agreements:
To adopt the following TP for Section 8.1 of 38.213:
Editors to update/define the termilogy of “UL Tx beam” as necessary:
· Prior to initiation of the physical random access procedure, Layer 1 shall receive from higher layers a set of SS/PBCH block indexes and shall provide to higher layers a corresponding set of RSRP measurements.
· Prior to retransmission of a PRACH preamble, if a UE plans to switch its UL TX beam, layer 1 shall notify upper layer to suspend power ramping counter.
· Prior to initiation of the physical random access procedure, Layer 1 shall receive the following information from the higher layers
The item with yellow highlight is achieved in the current RAN1AH meeting, it seems corresponding with the current 38.321, however, the phrase “a UE plans...” may lead to some logical confusion for understanding:
Option 1： Layer 1 plans to switch its UL TX beam
Option 2：Higher layer (e.g. Layer 2) plans to switch UL TX beam;
Based on these different understandings,  this contribution will share some views about power ramping suspension indicator in RACH procedure.
2. Discussion
Option 1: Process the Tx beam selection in Layer 1
For this option, PHY is required to determine the TX beam for initial transmission and re-transmission, two possibles of this operation models are shown as figure 1:



Fig.1 The possible models for processing TX beam transmission in Layer 1
For the left model in figure 1, unlike with the power ramping suspension for the DC case in LTE,  it seems so strange that the layer 1 should determine the TX beam for the re-transmission of the preamble , even though the re-transmission may not be happened. For the right model in figure 1, it can be seen that the contact between Layer 1 and Layer2 is needed for every re-transmission, thus it may cause additional L1/L2 signaling overhead in every re-transmission. Besides these, due to the lack of memory/RRM capability in PHY, without extra interaction between MAC and PHY, The ping-pong effect in TX beam selection cannot be resolved [1], which maybe caused the no-power-ramping-trap as shown in figure.2.


Figure.2 Illustration of the no-power-ramping-trap.

Observation 1: In the case of processing the TX beam selection in Layer 1, besides the notification, some extra information exchange is also required between PHY and MAC. In addition, 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 the RSRP information shall be informed to MAC by PHY, similar with SSB selection and Beam failure recovery determination, 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.
The CR is supplied for understanding in Annex.
For making the specification more clear in power ramping suspension, RAN 1 need give more detail about the TX beam selection aspect..
Proposal 2: For the confusion of  the sentence ‘If a UE plans to switch TX beam, .....’ and TX beam selection can be implemented in RAN 2,  LS to RAN1 for clarifying it.
3. Conclusion
As described above, we give the observations and proposals as follow:
Observation 1: In the case of processing the TX beam selection in Layer 1, besides the notification, some extra information exchange is also required between PHY and MAC. In addition, 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: For the confusion of  the sentence ‘If a UE plans to switch TX beam, .....’ and TX beam selection can be implemented in RAN 2,  LS to RAN1 for clarifying it.
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5. Annex
5.1.2 Random Access Resource Selection

.....(omit for short)
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 (the MAC entity may take into account the possible occurrence of measurement gaps when determining the next available PRACH occasion corresponding to the selected CSI-RS).
1>	else:
2>	determine the next available PRACH occasion (the MAC entity may take into account the possible occurrence of measurement gaps when determining the next available PRACH occassion).
1> determine the TX beam for this random access preamble transmission
1>	perform the Random Access Preamble transmission procedure (see subclause 5.1.3).
5.1.3 Random Access Preamble transmission

The MAC entity shall, for each Random Access Preamble:
1>	if PREAMBLE_TRANSMISSION_COUNTER is greater than one; and
1>	if the TX beam selected is not changed(i.e. same as the previous Random Access Preamble transmission)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.
1>	set PREAMBLE_RECEIVED_TARGET_POWER to preambleReceivedTargetPower + (PREAMBLE_POWER_RAMPING_COUNTER – 1) × preamblePowerRampingStep;
1>	except for contention-free Randon Access Preamble for beam failure recovery request, compute the RA-RNTI associated with the PRACH occasion in which the Random Access Preamble is transmitted;
1>	instruct the physical layer to transmit the Random Access Preamble using the selected TX beam, the selected PRACH, corresponding RA-RNTI (if available), PREAMBLE_INDEX and PREAMBLE_RECEIVED_TARGET_POWER.
The RA-RNTI associated with the PRACH in which the Random Access Preamble is transmitted, is computed as:
RA-RNTI= 1 + s_id + 14 × t_id + 14 × X × f_id + 14 × X × Y × ul_carrier_id
where s_id is the index of the first OFDM symbol of the specified PRACH (0 ≤ s_id < 14), t_id is the index of the first slot of the specified PRACH in a system frame (0 ≤ t_id < X), f_id is the index of the specified PRACH in the frequency domain (0 ≤ f_id < Y), and ul_carrier_id is the UL carrier used for Msg1 transmission (0 for normal carrier, and 1 for SUL carrier). The values X and Y are specified in TS 38.213 [6].



4
R2-1800399
image2.emf
L1/L2 Signaling 

Radio Signaling 

Retransmission 

Indication

Power Ramping 

indication

Msg.1

MAC PHY gNB

Preamble/PRAC

H/Power

RACH resources 

selection


oleObject3.bin

image3.wmf

oleObject1.bin
L1/L2 Signaling 


Radio Signaling 


Power indication for  ReTX


Msg.1


MAC


PHY


gNB


Preamble/PRACH/Power


RACH resources selection start



image1.emf
RACH resources 

selection start

L1/L2 Signaling 

Radio Signaling 

Power indication 

for  ReTX

Msg.1

MAC PHY gNB

Preamble/PRAC

H/Power


oleObject2.bin
L1/L2 Signaling 


Radio Signaling 


RACH resources selection


Retransmission Indication


Power Ramping indication


Msg.1


MAC


PHY


gNB


Preamble/PRACH/Power



