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1 Introduction

In the previous RAN2 meeting [1], it has been agreed that 
	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 RAN1#90[2], RAN1 agreed
	· It is up to UE implementation how to select the SS block and corresponding PRACH resource for path-loss estimation and (re)transmission based on SS blocks that satisfy threshold(s)

· If UE does not detect a SS block that satisfy threshold(s), it has the flexibility to select any SS block that allows UE to meet the target received power of the RACH preamble with its maximum transmit power

· UE has a flexibility to select its RX beam to find the list of SS blocks that satisfy the threshold(s)

· FFS: whether threshold(s) for SS block selection is configured or fixed in the spec 

· Counter of power ramping when UE changes its selected SS-block in message 1 re-transmission is unchanged


In RAN#77[2], it has been agreed 

	Initial access and mobility 
· Aiming December 2017 completion:
· SS/PBCH block based cell/beam detection

· Random access channel design

· Contention based RACH procedure based on single Msg.1

· Contention free RACH procedure based on single Msg.1

· RRM/RLM measurement

· Remaining minimum system information (RMSI) delivery

· Broadcast other system information (OSI) delivery

· Paging design


In this paper, we will focus on the issues for random access with beam operation under single msg1 transmission.
2 Discussion
2.1 Remaining issues for multiple Msg1 transmission and way forward
In LTE, preamble transmission counter has two functions for contention-free random access, i.e., for power ramping and for the determination of unsuccessful random access. Here we are going to discuss the COUNT based on the function separately. If the COUNT for random access unsuccessfully completed determination has reached the max transmission number, the UE considers the Random Access procedure unsuccessfully completed, i.e. discards explicitly signalled dedicated preamble. If the COUNT for random access unsuccessfully completed determination may be easy to reach max transmission number if the COUNT is increased with multiple times for multiple Msg1 transmission before end of a RAR window. RAN2 agreed there are two separated counters for random access based on the functions in random access based on single Msg1 transmission. However it is still FFS for random access based on multiple Msg1 transmission. 
For single Msg1 transmission, RAN1 agreed “For single Msg1 RACH, the RAR window starts from the first available CORESET after a fixed duration from end of Msg1 transmission”. For multiple Msg1 transmission, RAN2 agreed “The RAR window is started after transmission of the first preamble after a offset”. It seems the RAN2 does not take into account the PDCCH occasion for CORESET on starting of RAR window as single Msg1 transmission agreed by RAN1. 
Although the above issues need to be discussed in RAN2. However, based on the agreement in RAN plenary, contention free RACH procedure based on multiple Msg1 transmission will not be the target in Rel-15 for RAN1. Hence from RAN2 perspective, we do not need to discuss RACH procedure based on multiple Msg1 and should focus on the RACH procedure based on single Msg1 in Rel-15. However, we may still need to address the above issues in future releases when multiple msg1 transmission is supported.
Observation 1: Contention free random access with multiple Msg1 transmission will not be supported in Rel-15 for RAN2.
2.2 Visibility of beam and beam switching to MAC

Considering the random access with beam operation, e.g. random access based on single Msg1 transmission, several issues need to be discussed.

· Issue 1: Whether RA procedure should be aware of DL beam?
In LTE, random access resource is selected by MAC layer. We believe this is also applicable to NR. Since RAN1 agreed SS-block or CSI-RS specific RACH resource is supported. Therefore the MAC layer should be aware of the SS-block identifier or CSI-RS configuration identifier in order to select a RACH resource for both single and multiple preamble transmission. Based on RAN1 agreement, SS-block or CSI-RS may use different gNB Tx beam, therefore the MAC layer does not need to be aware of the DL beam and only needs to care about the SS-block identifier or CSI-RS identifier for the purpose of selecting RACH resource.

Proposal 1: MAC layer does not need to be aware of DL beam and only needs to care about SS-block identifier or CSI-RS identifier for the purpose of selecting RACH resource.
· Issue 2: Whether RA procedure should be aware of UL beam? 
Based on 36.321, “the MAC entity instructs the physical layer to transmit a preamble using the selected PRACH, corresponding RA-RNTI, preamble index and PREAMBLE_RECEIVED_TARGET_POWER.” This operation should inherited to NR. In NR, beam-forming is introduced. Furthermore RAN2 has discussed whether or not the MAC layer is aware of UL beam for single or multiple preamble (re)transmission. Three options are available for modelling for preamble transmission between MAC layer and PHY.

· Option 1: the UL beam is determined by PHY while the MAC layer is not aware of the UL beam.
· Option 2: the UL beam is determined by PHY while the MAC layer is aware of the UL beam
· Option 3: the UL beam is determined by MAC layer.

For option 1, the MAC layer instructs the physical layer to transmit a preamble using the selected PRACH, corresponding RA-RNTI, preamble index and PREAMBLE_RECEIVED_TARGET_POWER as LTE and does not needs care about the UL beam determined by PHY for preamble transmission.
For option 2, the MAC layer requests the PHY to provide potential UL beams for the preamble retransmission if the preamble (re)transmission is to be performed. The MAC layer selects one from the potential UL beam received from PHY and instructs the physical layer to transmit a preamble using the selected PRACH, the selected UL beam, corresponding RA-RNTI, preamble index and PREAMBLE_RECEIVED_TARGET_POWER.
For option 3, the MAC layer instructs the physical layer to transmit a preamble using the selected PRACH, corresponding RA-RNTI, the UL beam determined by MAC layer, preamble index and PREAMBLE_RECEIVED_TARGET_POWER.
For the above 3 options, option 1 is simple on modelling between MAC layer and PHY on DL/UL and it is not necessary for the MAC layer to be aware of the UL beam.
Proposal 2: From RAN2 perspective, the UL beam is determined by PHY and the MAC layer is not aware of UL beam.
· Issue 3: Whether RA procedure should be aware of DL beam change?
For power ramping with DL beam switching, RAN1 agreed the counter for power ramping is unchanged if the DL beam is switched.

From RAN2 perspective, it seem only need to care about whether the power ramping counter should be increased or suspended and may not need to care about why it should be increased or suspended. There may be reasons when the counter for power ramping is unchanged, i.e. the DL beam for SS-block or CSI-RS is switched in PHY or the preamble is dropped in DC case. Therefore the MAC layer can reuse the notification of power suspend ramping as LTE or introduce a new notification of DL beam change. To achieve unified solution, we prefer to the MAC layer is expected to receive a notification of power suspend ramping as LTE rather than a notification of DL beam change.
Proposal 3: From RAN2 perspective, at least for random access, the MAC does not need to be aware of the DL beam change. Notification of power ramping suspension is received from PHY if DL beam is switched in PHY.
· Issue 4: Whether RA procedure should be aware of UL beam change?
For power ramping with UL beam switching, RAN1 agreed the counter for power ramping is unchanged if the UL beam is switched.

If option 1 is supported, the MAC layer can reuse the notification of power suspend ramping as LTE.
If option 2 is supported, the MAC layer can reuse the notification of power suspend ramping as LTE or introduce a new notification of UL beam change. 
If option 3 is supported, no notification is needed.
Since the power ramping is discussing in RAN1, it is simple that the MAC layer is not aware of the UL beam change for preamble transmission from RAN2 perspective. Therefore to achieve unified solution, we prefer to the MAC layer is expected to receive a notification of power suspend ramping as in LTE, rather than a notification of UL beam change. Once this notification is received, the counter for power ramping is not increased. Otherwise the counter for power ramping is increased.
Proposal 4: Power ramping suspension is received from lower layer when there is beam switching. From RAN2 perspective, at least for random access, beam switching, which is determined by the PHY layer, is not visible to the MAC layer.
2.3 Maximum number for random access counter

RAN2 agreed two counters PREAMBLE_TRANSMISSION_COUNTER and PREAMBLE_POWER_ RAMPING_COUNTER are defined in MAC specification. The next question is whether a maximum number for each counter should be defined. For PREAMBLE_TRANSMISSION_COUNTER, it is use to determination of unsuccessful random access. RAN1 agreed [2]

	Agreements:
· NR supports the total maximum number of transmissions, M (like LTE), per carrier to indicate Random Access problem

· M is NW configurable parameter


Observation 2: A configurable maximum number per carrier for PREAMBLE_TRANSMISSION_ COUNTER is supported.
In LTE, the power for preamble transmission is calculated by the following formula. 

The random-access procedure shall be performed as follows:

-
set PREAMBLE_RECEIVED_TARGET_POWER to preambleInitialReceivedTargetPower + DELTA_PREAMBLE + (PREAMBLE_TRANSMISSION_COUNTER – 1) * powerRampingStep;

We believe this formula can be reused to NR. For PREAMBLE_POWER_RAMPING_COUNTER, it is used to determine the transmission power for preamble transmission. RAN1 agreed [2]

	Agreements:
· UE behavior when reaching the maximum power

· If the recalculated power is still at or above the Pc,max

· The UE can transmit at maximum power even if it changes its TX beam


Based on the agreement, the UE shall not transmit at more than maximum power, i.e. Pc,max, which does not depend on the PREAMBLE_POWER_RAMPING_COUNTER. Therefore a maximum number for PREAMBLE_POWER_RAMPING_COUNTER is not needed.

Proposal 5: Maximum number for PREAMBLE_POWER_RAMPING_COUNTER is not needed.
3 Conclusion

In this contribution, we present our view on random access on MAC from RAN2 perspective and have the following proposals. 
Observation 1: Contention free random access with multiple Msg1 transmission will not be supported in Rel-15 for RAN2.

Observation 2: a configurable maximum number per carrier for PREAMBLE_TRANSMISSION_ COUNTER is supported.
Proposal 1: MAC layer does not need to be aware of DL beam and only needs to care about SS-block identifier or CSI-RS identifier for the purpose of selecting RACH resource.
Proposal 2: From RAN2 perspective, the UL beam is determined by PHY and the MAC layer is not aware of UL beam.
Proposal 3: From RAN2 perspective, at least for random access, the MAC does not need to be aware of the DL beam change. Notification of power ramping suspension is received from PHY if DL beam is switched in PHY.
Proposal 4: Power ramping suspension is received from lower layer when there is beam switching. From RAN2 perspective, at least for random access, beam switching, which is determined by the PHY layer, is not visible to the MAC layer.

Proposal 5: Maximum number for PREAMBLE_POWER_RAMPING_COUNTER is not needed.
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