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1 Introduction

In the last few RAN1 and RAN2 meetings, many discussion and agreements are achieved for RA procedure.

In RAN2#99 meeting, with respect to the power ramping for single Msg 1 transmission in case of multi-beam operation RAN2 agreed to introduce a new UE variable PREAMBLE_POWER_RAMPING_COUNTER and reached the following agreements [1]:

	RAN2#88
RAR window starts at fixed duration from the end of RACH transmission occasion. The value of fixed duration is FFS and shorter than LTE.
RAN2#99
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.


In this contribution, we will discuss some remaining issues on RA procedure, which include:
· Power ramping;

· Selection of preamble;
· RAR monitoring occasion in RAR window
2 Discussion on Power Ramping
2.1 Parallel RA procedure for the DC case
In LTE, a notification called “power ramping suspension notification” from PHY layer to MAC layer was specified. This notification was designed in LTE for the case of parallel random access processes initiated by the UE in the DC case. Here is a short history of this notification.

· In RAN2#84 meeting, it was decided that parallel Random Access procedures are supported if the two preamble transmissions are not overlapping [3]. For the overlapping case, RAN2 sent an LS to RAN1 asking whether it is feasible to support parallel preamble transmission, one for MN RACH and the other for SN RACH [4];
· In RAN1#75 meeting, RAN1 indicated in the reply LS [5] that parallel preamble transmission are feasible at least when UE is not power limited and indicated that power limited case is FFS.
· In RAN1#78bis meeting, RAN1 made the working assumption on the prioritization rules of the PRACH in DC case, and agreed that it is up to UE implantation that lower prioritized PRACH is power scaled or dropped.
· In RAN1#79 meeting, RAN1 further made the following agreements and send LS to RAN2[6]:

· Not to increment preamble power if PRACH is dropped; 

· It is up to UE implementation to increment or not to increment in case PRACH is power-scaled
· It is up to RAN2 to decide how to capture in specification and RAN1 does not discuss handling of counter related to RACH preamble.
· In RAN2#88 meeting, RAN2 discussed how to realize transmission power ramping of random access preamble in MAC layer, and had the following agreements:
· For the notification from L1 to indicate the power doesn’t need to be increased for the next preamble transmission, use the name as “power ramping suspension”;

· The legacy counter, i.e. PREAMBLE_TRANSMISSION_COUNTER is used for power increase. In MAC, the UE shall increment PREAMBLE_TRANSMISSION_COUNTER by 1 if PHY layer has not indicated power ramping suspension to MAC layer, i.e., PREAMBLE_RECEIVED_TARGET_POWER shall not be increased.
For the DC cases involving NR, RAN2 hasn’t touched the topic on the parallel RA procedure/parallel preamble transmission on PCell and PSCell up to now. Considering this meeting is the last meeting for EN-DC, we can first address this issue for EN-DC case. For the other DC cases, it can be discussed in the next year.
· Parallel RA procedure with non- simultaneous preamble transmission
As in LTE DC, it’s necessary to perform RA procedure to both the MeNB and SgNB, for example to send an SR when SR failure, acquiring the UL synchronization. For the network-triggered RA, it would not always be possible for the MeNB and SgNB to coordinate between each other before a RA procedure is triggered. For the UE-triggered RA, it would also not always be possible to avoid the trigger of another RA procedure while one RA procedure is ongoing. Then, if parallel RA procedure is not supported, i.e. UE need to either abort one of the triggered RA procedure or ignore one of the triggered RA procedure. Then it would waste RA resources or cause delay to obtain the UL grant and UL TA toward one node. These consequences are not desirable obviously. So like in LTE DC, the parallel RA procedure with non-overlapped preamble transmission should be supported.
Proposal 1: Parallel RA procedures toward MeNB and SgNB are supported if preamble transmissions of these two RA procedures are not overlapped.
· Parallel RA procedure with simultaneous preamble transmission

For this case, it is related to the design of UL power control. That’s the reason why this case was discussed by RAN1 in LTE. The details of the power control for overlapped preamble transmission would depend on the RAN1 design, while from RAN2 point of view, we only needs to know whether it is still possible that PHY layer may send a notification to MAC layer due to the PRACH drop or power scaling of PRACH in some cases.
Currently, it seems that RAN1 has not specifically discussed power control for the simultaneous PRACH transmission, but they made some progress on the general UL power control as in [7 R1-1719045]. As extracted from [7], one possible case is as below:
	for a UE configured with P_LTE+P_NR > P_cmax (where P_LTE and P_NR are maximum allowed power values for LTE and NR respectively), when there is simultaneous NR and LTE UL transmission and if total transmit power exceeds P_cmax, the UE is expected to scale down/drop NR transmission such that its total transmit power does not exceed P_cmax


We believe the principle as highlighted in yellow should also be applied to the simultaneous PRACH transmissions, which means that it is also possible that UE’s PHY layer drops the PRACH or scale down the PRACH transmission in NR. Then, as in LTE, when either of the case happens, a notification from NR PHY layer to NR MAC layer is needed.
Proposal 2: In EN-DC, a notification should be defined in NR for L1 to inform MAC layer of the PRACH drop or PRACH power scaling.
Then the next issue needing RAN2 to decide is how to handle the counters related to RACH preamble when such a notification is received from PHY layer. In LTE, although RAN1 only indicated that not increment preamble power if PRACH is dropped or power scaled, RAN2 agreed the number of preamble transmission should also not be increased. For NR, we think this principle should still be kept since we don’t see any motivation to against that. Compared with LTE where only one counter is defined, a difference is in NR two separate counters used to record the number of preamble transmission and calculate the power for preamble (re)transmission are defined respectively. So we have the following proposal:
Proposal 3: If a notification from L1 l to inform MAC layer of the PRACH drop or PRACH power scaling is received, the MAC layer shall neither increment the PREAMBLE_TRANSMISSION_COUNTER nor the PREAMBLE_POWER_RAMPING_COUNTER.

Finally, a small issue is how to name this notification. Our proposal is to name it as “notification of unsuccessful preamble transmission”.
Proposal 4: The notification mentioned above is named as “notification of unsuccessful preamble transmission”.
3 Preamble selection
In LTE, the preamble group is also decided with deltaPreambleMsg3 and messagePowerOffsetGroupB. deltaPreambleMsg3 is the offset between preamble and the Msg3, and messagePowerOffsetGroupB is a power control margin configured by eNB. In TS 36.321 [8], the preamble group is selected with the criterion below:

	-
Except for BL UEs or UEs in enhanced coverage in case preamble group B does not exist, or except for NB-IoT UEs, if Msg3 has not yet been transmitted, the MAC entity shall:

-
if Random Access Preambles group B exists and any of the following events occur:

-
the potential message size (UL data available for transmission plus MAC header and, where required, MAC control elements) is greater than messageSizeGroupA and the pathloss is less than PCMAX,c (of the Serving Cell performing the Random Access Procedure) – preambleInitialReceivedTargetPower – deltaPreambleMsg3 – messagePowerOffsetGroupB;
-
the Random Access procedure was initiated for the CCCH logical channel and the CCCH SDU size plus MAC header is greater than messageSizeGroupA;
-
select the Random Access Preambles group B;

-
else:

-
select the Random Access Preambles group A.


To select preamble group reasonably, it is still necessary to reuse deltaPreambleMsg3 and messagePowerOffsetGroupB in NR.
Proposal 5: The parameter deltaPreambleMsg3 and messagePowerOffsetGroupB for preamble group selection in LTE can be reused in NR.  
4 RAR monitoring occasion in RAR window
4.1 Overlapping issues on RAR reception in TS 38.213 and TS 38.321

In the current running TS 38.321 applied in the email discussion on NR-UNIT, RAR reception is presented in section 5.1.4, and some description is as follows:

	Once the Random Access Preamble is transmitted, the MAC entity shall:

1>
if 'multiple preamble transmission' has been signalled:

Editor's note: RAN1 has not concluded whether to support multiple Msg1 transmissions so the relevant text can be removed after having RAN1 input. Also how to signal 'multiple preamble transmission' is FFS if supported, and the text can be improved after having RAN1 input.

2>
start the ra-ResponseWindow at the start of the first PDCCH occasion after a fixed duration of [TBD] from the end of the first preamble transmission;
2>
monitor the PDCCH of the SpCell for Random Access Response(s) identified by the RA-RNTI(s) while ra-ResponseWindow is running;
1>
else:
2>
start the ra-ResponseWindow at the start of the first PDCCH occasion after a fixed duration of [TBD] from the end of the preamble transmissions;


In the running TS 38.213, there is also a brief description about RAR reception in section 8.2 as follows:

	A UE attempts to detect a PDCCH with the indicated RA-RNTI during a window controlled by higher layers [11, TS 38.321]. The window starts at the symbol of the earliest control resource set the UE is configured for Type1-PDCCH common search space, as defined in Subclause 10.1, that is [X symbols] after the last symbol of the preamble sequence transmission. The length of the window is provided by higher layer parameter [rar-windowlength].


According to the description in TS 38.213, after the last symbol contains preamble sequence, UE will wait [X symbols], and if the next symbol is the first symbol of a CORESET configured for PDCCH common search space, UE will start RAR window. Otherwise, UE will still wait some symbols, until the first symbol of the earliest CORESET configured for PDCCH common search space arrives. 

It seems there exists some overlapping among the descriptions about when RAR window will be started in TS 38.321 and TS 38.213. This overlapping should be clarified. Since such issue is specified in MAC specification in LTE, it may be suitable covered by TS 38.321. 

Proposal 6: RAN2 confirms that RAR reception issues should be covered by TS 38.321, and RAN2 should send a LS to RAN1 to raise our concern on the above mentioned issue.

4.2 Relationship between CORESET and RAR window
According to the above discussion, RAR window is control by MAC layer, i.e. when RAR window should be started. At the same time, the concept of CORESET has been introduced into RAN1. Some descriptions about CORESET are as follows [12]:

	· One or multiple (CORESETs) can be configured for a UE. 

· The CORESET bandwidth is smaller than or equal to the carrier bandwidth

· Working assumption that the CORESET duration is configurable; 1-2 OFDM symbols for carrier bandwidths >X resource blocks and 1-3 OFDM symbols for bandwidths ≤X resource blocks where X is FFS.

· One CORESET is configured by the MIB in the PBCH

· For a CORESET which is configured by UE-specific higher-layer signalling, at least the following parameters are configured,
· Frequency-domain resources, which may or may not be contiguous
· Starting OFDM symbol and time duration

· REG bundle size if the configuration is explicit

· Transmission type (i.e., interleaved or non-interleaved)


In current discussion of RAN1, CORESET is invisible to MAC layer. There may exist a situation where part of common CORESET overlaps with RAR window, which is different from the situation in LTE where common search space for PDCCH always completely located in RAR window. Thus, further study about the relationship between CORESET and RAR window is needed.

Observation 1: The relationship between CORESET and RAR window needs further study.

5 Conclusion

In this contribution, we discussed several remaining issues for power ramping and had the following proposals.
Proposal 1: Parallel RA procedures toward MeNB and SgNB are supported if preamble transmissions of these two RA procedures are not overlapped.
Proposal 2: In EN-DC, a notification should be defined in NR for L1 to inform MAC layer of the PRACH drop or PRACH power scaling.
Proposal 3: If a notification from L1 l to inform MAC layer of the PRACH drop or PRACH power scaling is received, the MAC layer shall neither increment the PREAMBLE_TRANSMISSION_COUNTER nor the PREAMBLE_POWER_RAMPING_COUNTER.
Proposal 4: The notification mentioned above is named as “notification of unsuccessful preamble transmission”.
Proposal 5: The parameter deltaPreambleMsg3 and messagePowerOffsetGroupB for preamble group selection in LTE can be reused in NR.  
Proposal 6: RAN2 confirms that RAR reception issues should be covered by TS 38.321, and RAN2 should send a LS to RAN1 to raise our concern on the above mentioned issue.
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