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Introduction
During the running CR for TS 38.321 discussion, the following EN and bubble comments for early TA acquisition have been captured:
Editor’s note: FFS any impact pending on RAN1 further conclusion on the RACH collision/parallel transmission for PDCCH-order based PRACH for candidate cell, and pending on RAN2 further conclusion on handling of multiple RA procedures, if any.
Editor’s note: If needed, to be updated based on further RAN1 conclusion about power ramping details for PDCCH ordered-RACH, based on the 1-bit field in PDCCH order explicitly indicating initial transmission or retransmission of PRACH (currently assuming no parallel ongoing RA procedure for multiple candidate cells and for serving cells).

In addition to above issue, there are a lot of contents about early RACH are captured without any agreements, it is hard to trace if we find any issues regarding those contents in the future. So firstly, we need to confirm the contents have been endorsed in the running CR. In addition, since it is agreed that, the early RACH procedure is a kind of PDCCH ordered RACH, we do not think the power ramping detail in above EN shall be waiting for RAN1’s conclusion, instead, we believe RAN2 can solely make a decision. In this sense, we would like to share our views on how to capture the early RACH procedure in MAC spec.
Discussion
Early RACH procedure
Running CR of TS 38.321:
The discussion in ‘[Post122][054][Mob18] 38.321 Running CR’ concludes we will capture the PDCCH ordered early RACH for TA acquisition as RA procedure in MAC spec.
During the offline discussion, it is concluded that the PDCCH ordered ealry TA acquisition is a some kind of RACH procedure. We need to confirm this formally in the RAN WG meeting.
[bookmark: _Toc142659497] The PDCCH ordered early TA acquisition is a kind of PDCCH ordered RACH.
For PDCCH ordered RACH, there is a FFS regarding the power ramping counter reset as high lighter with yellow,
	Agreement
On the determination of the PRACH transmission power when reception of RAR is not configured, a 1-bit field in PDCCH order explicitly indicating initial transmission or retransmission of PRACH, FFS
· UE will increase the power with the value of power ramping configuration if it is indicated as re-transmission, unless the max allowed power is achieved
· whether/how to reset the counter


However, there is no need for RAN1 to discuss such FFS if proposal 1 is agreed (e.g. PDCCH ordered early TA acquisition is a kind of RACH procedure), it belongs to RAN2’s work since the RACH procedure is specified in RAN2 spec. In legacy RACH procedure, the power ramping counter value is reset to 1 at each instance of RACH initilization as shown in below:
	[bookmark: _Toc46490301][bookmark: _Toc52751996][bookmark: _Toc52796458][bookmark: _Toc131023377][bookmark: _Toc37296175][bookmark: _Toc29239820]5.1.1	Random Access procedure initialization
The Random Access procedure described in this clause is initiated by a PDCCH order, by the MAC entity itself, or by RRC for the events in accordance with TS 38.300 [2]. There is only one Random Access procedure ongoing at any point in time in a MAC entity. The Random Access procedure on an SCell shall only be initiated by a PDCCH order with ra-PreambleIndex different from 0b000000.
/*omit for short*/
…
When the Random Access procedure is initiated on a Serving Cell, the MAC entity shall:
1>	flush the Msg3 buffer;
1>	flush the MSGA buffer;
1>	set the PREAMBLE_TRANSMISSION_COUNTER to 1;
1>	set the PREAMBLE_POWER_RAMPING_COUNTER to 1;
1>	set the PREAMBLE_BACKOFF to 0 ms;
1>	set POWER_OFFSET_2STEP_RA to 0 dB;
1>	if the carrier to use for the Random Access procedure is explicitly signalled:
2>	select the signalled carrier for performing Random Access procedure;
2>	set the PCMAX to PCMAX,f,c of the signalled carrier.




[bookmark: _Toc142659491]In legacy procedure, the COUNTER (e.gPREAMBLE_POWER_RAMPING_STEP) for power ramping shall be reset at each instance of the initiation of RACH procedure.  
In our understanding , if the RACH procedure framework is also applied to the PDCCH ordered early RACH, it is rational to follow such basic principle for the power ramping counter for early RACH.
[bookmark: _Toc142659498]As legacy, the power ramping counter for PDCCH ordered RACH toward a LTM candidate cell only can be reset at each instance of initiation of RACH.
In legacy, the UE variables for calculating the power ramping step would be incremented by 1 at the occasion of preamble transmission. As the same reason, it is rational to follow this basic principle of UE variable increment.
[bookmark: _Toc142659499]As legacy, in case of preamble transmission, the power ramping counter for PDCCH ordered early RACH should be incremented by 1 at the instance of preamble transmission.
Not similar with the legacy PDCCH ordered RACH, there is no RAR present for the PDCCH ordered early RACH which means this procedure is one-step procedure and there is no further ACK would be received from NW. In this sense, we may have two assumption about the early RACH procedure, that is:
· Assumption 1: early RACH procedure is a single-shot RACH procedure.
· Assumption 2: early RACH procedure is a multi-round RACH procedure (as legacy) 
[bookmark: _Toc142659492]There are generally two assumptions for modeling the early RACH procedure 1) single-shot RACH procedure  2) multi-round RACH procedure (as legacy)
Given that the early RACH procedure is a RACH without RAR present, that means, there is no ACK to be received for the preamble transmission. Assuming the early RACH still be a multi-round RACH procedure, we need more discussion how to determine one early RACH procedure is terminated. Unlike legacy RACH procedure, a new round of RACH would be performed if the current RACH procedure is considered as failed, another round early RACH procedure cannot be started automatically due to the lack of RAR.
[bookmark: _Toc142659493]Due to the lack of the RAR, the preamble-only RACH procedure cannot be re-initiated automatically by a NACK indication.. 
In this sense, it is believed single-shot RACH procedure is more appropriate for early RACH
[bookmark: _Toc142659500]The PDCCH triggered RACH for early TA acquisition is a single-shot-RACH procedure, that is, the RACH triggered by PDCCH order toward a LTM candidate cell is considered as complete once the preamble transmission is instructed to lower layer.
Regarding UE variables of early RACH, it may have two assumptions, one assumption is that the UE variables can be cell specific, like BFI_COUNTER, the other assumption is that the UE variables can be MAC specific (as legacy)  
[bookmark: _Toc142659494]There are assumptions that UE variable for early RACH, one assumption is that the UE variables for early RACH is cell specific which is like BFI_COUNTER, the other assumption is that the UE variable is MAC specific which is like the current UE variable for legacy RACH procedure.
[bookmark: _Hlk142588388]Assuming that the UE variable is cell specific, that means, the UE variable record the information for each candidate cell the procedure toward, then the UE variable can obtain more precise control at the cost of memory consumption. In addition to the cost of the memory consumption, more potential specification efforts may be needed since the cell specific UE variable is a totally new things for RACH procedure.
Assuming the UE variable is MAC specific as legacy, that means, the UE variables recording the information for one candidate cell would be flushed by the procedure toward another candidate cell. Even though the UE variable for one candidate cell may be flushed/reset by another candidate cell, but in my understanding, it can be up to NW implementation to keep recording correctly, such as, trigger a PDCCH ordered early RACH continuously to a candidate cell until the TA is obtained or the candidate cell is given up by source cell. And also, the specification impact is much more less than the cell specific UE variable.
According to above understanding, we still think the UE variable should be kept as MAC specific which is like the current RACH procedure, that is , reuse the current UE variable of the legacy RACH procedure for early RACH procedure. 
[bookmark: _Toc142659501]UE variables of the early RACH shall reuse those for the legacy RACH.
The UE variable for legacy RACH procedure is shown as below:
	The following UE variables are used for the Random Access procedure:
-	PREAMBLE_INDEX;
-	PREAMBLE_TRANSMISSION_COUNTER;
-	PREAMBLE_POWER_RAMPING_COUNTER;
-	PREAMBLE_POWER_RAMPING_STEP;
-	PREAMBLE_RECEIVED_TARGET_POWER;
-	PREAMBLE_BACKOFF;
-	PCMAX;
-	SCALING_FACTOR_BI;
-	TEMPORARY_C-RNTI;
-	RA_TYPE;
-	POWER_OFFSET_2STEP_RA;
-	MSGA_PREAMBLE_POWER_RAMPING_STEP.


Considering  the early RACH procedure is a PDCCH ordered single-shot RACH procedure, in our understanding, the following UE variables of above set is needed:
-	 PREAMBLE_INDEX;
- 	PREAMBLE_TRANSMISSION_COUNTER; (It is for multi-round RACH to determine whether the RACH is failed or not)
-	 PREAMBLE_POWER_RAMPING_COUNTER;
-	 PREAMBLE_POWER_RAMPING_STEP;
-	 PREAMBLE_RECEIVED_TARGET_POWER;
-	 PREAMBLE_BACKOFF; (It is for the backoff value received in RAR)
-	 PCMAX; (It is used for selecting the GROUP B preamble)
-	 SCALING_FACTOR_BI; (It is used for prioritized random access)
- 	TEMPORARY_C-RNTI; (It is used for contention based RA)
-	 RA_TYPE; (It is used for determining the 2-step RA or 4-step RA)
-	 POWER_OFFSET_2STEP_RA;(It is used for 2-step RA fallback to 4-step RA)
-	 MSGA_PREAMBLE_POWER_RAMPING_STEP. (It is used for 2-step RA)
[bookmark: _Toc142659502]The following UE variables for legacy RACH should be reused for PDCCH ordered early RACH: PREAMBLE_INDEX; PREAMBLE_POWER_RAMPING_COUNTER; PREAMBLE_POWER_RAMPING_STEP; PREAMBLE_RECEIVED_TARGET_POWER.
Among UE variables list in proposal 6, there is one special UE variable, that is, PREAMBLE_POWER_RAMPING_STEP. In legacy RACH procedure, such UE variable record the power ramping times for calculating the preamble transmission power. However, if the proposal 4 is confirmed (e.g. the early RACH is single-shot RACH procedure), this UE variable should be anyway reset to 1 for each time of receiving the PDCCH order to initiate the early RACH even if the re-transmission indication is indicated.
[bookmark: _Toc142659495]Assuming PDCCH ordered early RACH is one-shot RACH, The PREAMBLE_POWER_RAMP-ING_STEP should be reset to 1 even if the early RACH procedure is triggered by PDCCH order with a re-transmission indication which result in the failure of power ramping.
According to observation 5, one intuitive solution is not to reset the counter (e.g. to keep the value of the counter) when a PDCCH order to trigger a early RACH and re-transmission indication is indicated. 
But the re-transmission indication may be for different candidate cells or for different RACH cases, for example, at timing n, a legacy CBRA is initiated and the COUNTER value reaches to 5, at timing n+1, one PDCCH order for a andidate cell with an initial transmission indication is lost by UE, at timing n+2, UE receives one PDCCH order for a andidate cell with a re-transmission indication, in this case, at timing n+2, the power ramping step reach to 5 even though UE does not ever sent a preamble to the indicated candidate cell before which may cause unnecessary inference to the other UE in the candidate cell. 
[bookmark: _Hlk142600188]In this sense, at each instance of initiation of RACH the COUNTER should be kept as it is (i.e. not to be reset) if the previous RACH procedure is a PDCCH ordered RACH toward the same LTM candidate cell and the PRACH transmission is indicated as re-transmission, otherwise, the COUNTER shall be reset to 1.  

[bookmark: _Toc142659503]For PDCCH ordered early RACH toward a LTM candidate cell, at each instance of initiation of RACH , PREAMBLE_POWER_RAMPING_COUNTER should be kept as it is (i.e. not to be reset) if the previous RACH procedure is a PDCCH ordered RACH toward the same LTM candidate cell and the PRACH transmission is indicated as re-transmission, otherwise, the COUNTER should be reset to 1.
[bookmark: _Toc142659504]For PDCCH ordered early RACH toward a LTM candidate cell, at each instance of preamble transmission , PREAMBLE_POWER_RAMPING_COUNTER should be incremented by 1 if the previous RACH procedure is a PDCCH ordered RACH toward the same LTM candidate cell and the PRACH transmission is indicated as re-transmission.


RACH Collision
In some case, UE’s MAC entity may encounter the collision of the RACH procedure, such as, one RACH is ongoing, and another RACH is triggered. For example of the RACH collision case involving the PDCCH ordered early RACH:
· Case 1: the collision between early RACH and legacy RACH
· Case 2: the collision among early RACH procedures
[bookmark: _Toc142659496]Given that TA still can be obtained by the RACH based LTM, the RACH for early TA is not as critical as any other legacy RACH procedure.
[bookmark: _Toc142659505]The early RACH procedure have a lowest priority than any other legacy RACH procedure.
[bookmark: _Toc142659506]The collision among early RACH procedures can be avoided by NW implementation.
[bookmark: _Toc134710596]I.sss

Conclusion
In this contribution, we provide our further views on the identified issues for general aspects of common AI/ML framework. We have the following observations and proposals:
Observation 1:	In legacy procedure, the COUNTER (e.gPREAMBLE_POWER_RAMPING_STEP) for power ramping shall be reset at each instance of the initiation of RACH procedure.
Observation 2:	There are generally two assumptions for modeling the early RACH procedure 1) single-shot RACH procedure  2) multi-round RACH procedure (as legacy)
Observation 3:	Due to the lack of the RAR, the preamble-only RACH procedure cannot be re-initiated automatically by a NACK indication..
Observation 4:	There are assumptions that UE variable for early RACH, one assumption is that the UE variables for early RACH is cell specific which is like BFI_COUNTER, the other assumption is that the UE variable is MAC specific which is like the current UE variable for legacy RACH procedure.
Observation 5:	Assuming PDCCH ordered early RACH is one-shot RACH, The PREAMBLE_POWER_RAMP-ING_STEP should be reset to 1 even if the early RACH procedure is triggered by PDCCH order with a re-transmission indication which result in the failure of power ramping.
Observation 6:	Given that TA still can be obtained by the RACH based LTM, the RACH for early TA is not as critical as any other legacy RACH procedure.

Proposal 1:	The PDCCH ordered early TA acquisition is a kind of PDCCH ordered RACH.
Proposal 2:	As legacy, the power ramping counter for PDCCH ordered RACH toward a LTM candidate cell only can be reset at each instance of initiation of RACH.
Proposal 3:	As legacy, in case of preamble transmission, the power ramping counter for PDCCH ordered early RACH should be incremented by 1 at the instance of preamble transmission.
Proposal 4:	The PDCCH triggered RACH for early TA acquisition is a single-shot-RACH procedure, that is, the RACH triggered by PDCCH order toward a LTM candidate cell is considered as complete once the preamble transmission is instructed to lower layer.
Proposal 5:	UE variables of the early RACH shall reuse those for the legacy RACH.
Proposal 6:	The following UE variables for legacy RACH should be reused for PDCCH ordered early RACH: PREAMBLE_INDEX; PREAMBLE_POWER_RAMPING_COUNTER; PREAMBLE_POWER_RAMPING_STEP; PREAMBLE_RECEIVED_TARGET_POWER.
Proposal 7:	For PDCCH ordered early RACH toward a LTM candidate cell, at each instance of initiation of RACH , PREAMBLE_POWER_RAMPING_COUNTER should be kept as it is (i.e. not to be reset) if the previous RACH procedure is a PDCCH ordered RACH toward the same LTM candidate cell and the PRACH transmission is indicated as re-transmission, otherwise, the COUNTER should be reset to 1.
Proposal 8:	For PDCCH ordered early RACH toward a LTM candidate cell, at each instance of preamble transmission , PREAMBLE_POWER_RAMPING_COUNTER should be incremented by 1 if the previous RACH procedure is a PDCCH ordered RACH toward the same LTM candidate cell and the PRACH transmission is indicated as re-transmission.
Proposal 9:	The early RACH procedure have a lowest priority than any other legacy RACH procedure.
Proposal 10:	The collision among early RACH procedures can be avoided by NW implementation.
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