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1. Introduction
Regarding the PRACH, the following agreements were reached at RAN1#77 and in the subsequent email discussion [78-08].
	Agreement in RAN1#77:

· PRACH to PCell has the highest priority

Agreement in [78-08] (still under discussion):

· The configured guaranteed power, PMeNB and PSeNB, are not applicable to PRACH but applicable to Msg3 (re)transmissions.


In this contribution we describe our views on the remaining PRACH handling and its power-control.

2. UE behaviors for PRACH handling and its power-control
Considering that the PRACH follows different power-control rules from the PUCCH/PUSCH, i.e., guaranteed power is not applicable to the PRACH, further discussion is necessary regarding how to handle a power-limited case if the PRACH and PRACH overlap, and the case if the PRACH and the PUCCH/PUSCH/SRS overlap. In the following, (1) PRACH for one CG + PRACH for the other CG, and (2) PRACH for one CG + PUCCH/PUSCH/SRS for the other CG are discussed in separate sections. Here, we assume that the guaranteed power for a CG is applied to the SRS as well as to the PUCCH/PUSCH, which is our proposal in a companion paper [1].
2.1. PRACH for one CG + PRACH for the other CG
In the past, RAN1 agreed that the PCell PRACH has the highest priority. RAN2 reached a consensus stating that the preamble transmission in the PCell is more important than the preamble transmission in any other cell. As such, it is clear that there is a consensus on the highest priority for the PCell PRACH over other PRACHs and over other channels/signals. Other than the PCell PRACH, the PSCell PRACH is important in requesting the UL resources for the bearer mapped to the SCG and establishing the UL sync on the SCG. Therefore, the PSCell PRACH should have the 2nd highest priority. In summary, we believe that the order of PRACH priority is PCell PRACH > PSCell PRACH > Other PRACHs. 
It was pointed out that such a PRACH priority order would not be optimal for all cases and the PRACH priority should be up to the UE implementation. It may be true that the PRACH priority depends on the situation and the UE may have the best knowledge on which PRACH should be prioritized; however, the above priority order is suitable to most cases and functions well without severe detriment since it can be assumed that most RA procedures are performed on the PCell/PSCell upon UL/DL data resuming and other cases, e.g., establishing SCell UL sync, are not so frequent. On the other hand, leaving the choice of priority up to the UE implementation implies that the UE is allowed not to take into account the priority for its selection and hence the network/operator side needs to assume the worst case of UE behavior for their operations. Therefore, we do not consider that leaving it to UE implementation is beneficial compared to specifying it as above. One possible concern in specifying such a priority rule is the inconsistency with UE behavior up to Rel. 11, which may introduce different UE behaviour. In Rel. 11 CA, the decision regarding whether to continue with an ongoing procedure or start with a new procedure if a new RA procedure is triggered while another is already ongoing was up to UE implementation. Therefore, simultaneous PRACH transmissions do not occur at any time and the priority order of a RA procedure between the PCell and SCell(s) depends on the UE implementation. However, such behavior was acceptable under the assumption that the eNB can know which RA procedure that the UE selects anyway, but the same principle is not applied to DC since the UE performs RA procedures toward different eNBs independently. 
If inconsistency is a significant concern and is not acceptable, then a possible compromise is to define a priority scheme such as MCG PRACH(s) > SCG PRACH(s) (PRACH priority within each CG is up to the UE implementation). This alternative priority order still aligns with the previous RAN1 agreement and RAN2 consensus. Although there may be concern that a RA procedure on the PSCell may be delayed by a few milliseconds if the SCell PRACH in the MCG and PSCell PRACH overlap, this may be acceptable for the best effort bearer which is likely to be configured on the SCG.
Proposal 1:
· PRACH priority order should be PCell PRACH > PSCell PRACH > Other PRACH(s).
· If concern cannot be resolved on specifying the above order, then a potential compromiseis MCG PRACH(s) > SCG PRACH(s) (PRACH priority within each CG is up to the UE implementation).

As described in the first section, it was agreed that guaranteed power is not applicable to the PRACH. Therefore, UE behavior different from the case of the PUCCH/PUSCH is necessary for a simultaneous PRACH transmission in a power-limited situation. In order to transmit correctly a PRACH with a higher priority with sufficient power (as in Rel. 11), the UE is required, for example to drop or to power-scale the PRACH with a lower priority. How to handle the PRACH having lower priority needs to be concluded in both the synchronous case, i.e., the case where the UE applies DC power-control mode 1, and asynchronous case, i.e., the case where the UE applies DC power-control mode 2.
In LTE, 5 different PRACH formats have been defined, where each has a different preamble length and/or CP length. Therefore, unlike the case of the PUCCH/PUSCH, simultaneous PRACH transmission between CGs may not be completely aligned even when the UE applies DC power-control mode 1. In other words, simultaneous PRACH transmissions between CGs may be seen as “asynchronous” transmissions even if the CGs are synchronized within a certain level (e.g., within [33us]).

Considering the above observations, a question arises regarding the PRACH handling in whether or not the PRACH with a lower priority should be correctly transmitted with a constant power, e.g., by using look-ahead, in the power-limited case. We do not identify the need to transmit the PRACH with a lower priority in this situation as such. The PRACH transmission with reduced power would not be helpful to make the RA procedure successful on the serving cell, since the PRACH cannot satisfy the required power anyway. Rather, if we aim to ensure that the UE strictly transmits the PRACH with a lower priority with a constant power even in power-limited cases, we still need further specification work although the UE power-limitation due to simultaneous PRACHs would not be a major case. Thus, we consider how to ensure the transmission of the PRACH with a higher priority can be up to UE implementation, i.e., the PRACH with alower priority can be transmitted with a constant power, dropped, or partially dropped, depending on the UE choice. This would be inconsistent with the existing agreement “Power control changes are not allowed for one channel on one carrier in the middle of subframe in asynchronous case in dual connectivity (i.e., Power of on-going transmission is not adjusted)”. However, we believe that ensuring the correct transmission of the PRACH with a higher priority is more important than following the existing agreement we made during the PUCCH/PUSCH discussion.
Proposal 2:

· PRACH with a higher priority shall be transmitted as in Rel.11.

· No additional power restriction is introduced for the PRACH with a higher priority.
· How to ensure the transmission of the PRACH with a higher priority when it collides with the PRACH with a lower priority can be up to the UE implementation.

· The UE can choose to transmit, drop, or partially drop the PRACH with a lower priority if the UE is power-limited.

Usually, if the PRACH from the UE is not correctly detected by an eNB, the RAR corresponding to the RA preamble is not transmitted within the RAR window. Then, the UE detects that the RAR reception is not successful and transmits the PRACH again with a power-ramping after waiting for a backoff time. It is unclear that such power-ramping behavior is also applied for the unsuccessful transmission of PRACH when the PRACH cannot be correctly transmitted because of the simultaneous transmission of PRACH having higher priority. We consider that the power-ramping is not necessary for the next preamble transmission if the unsuccessful transmission of the PRACH previously was because of the power-limitation due to the PRACH having higher priority. Rather, unnecessary power-ramping (which is also applied to Msg3) causes excessive interference to the surrounding cells. In order to realize the avoidance of unnecessary power-ramping, some different process between the physical layer and the MAC layer may be needed, e.g., the different handling of PREAMBLE_TRANSMISSION_COUNTER in the MAC layer. Although the topic is RAN2’s area, it is within RAN1’s scope to determine whether or not power-ramping is applied in this case. We believe that RAN1 should first agree whether or not to apply power-ramping for the PRACH if it is dropped or power-scaled, and then RAN1 should inform the RAN1’s decision to RAN2. 
Proposal 3:
· RAN1 should conclude whether or not the power-ramping is applied to the next PRACH transmission if the previous PRACH transmission is power-reduced or dropped due to the power-limited state because of the presence of the other PRACH having higher priority in the other CG.
· We consider the power-ramping for the next PRACH transmission is not necessary.
· RAN1 should inform RAN2 of RAN1’s conclusion on PRACH handling and its power-control including the power-ramping aspect. 
2.2. PRACH for one CG + PUCCH/PUSCH/SRS for the other CG
According to the agreement “the configured guaranteed power, PMeNB and PSeNB, are not applicable to PRACH”, the PRACH transmit power for a CG is not limited by the guaranteed power for the other CG and can be up to PCMAX,c in both DC power-control mode 1 and DC power-control mode 2. Therefore, if the PUCCH/PUSCH/SRS in the other CG overlaps with the PRACH for the CG, and if the total required power for the UE exceeds PCMAX, irrespective of whether the PUCCH/PUSCH/SRS transmit power is lower or higher than the guaranteed power for the CG, the PUCCH/PUSCH/SRS is not guaranteed so that the PRACH can achieve sufficient power even when the UE is power-limited.
The question is whether or not the transmit power of the PUCCH/PUSCH/SRS in a CG can be constant if the UE is power-limited due to the PRACH in the other CG. Similarly to the description in section 2.1, we believe that ensuring the correct transmission of PRACH is more important than achieving the constant power of PUCCH/PUSCH/SRS. The impact from unsuccessful transmission of the PUCCH/PUSCH/SRS due to the PRACH transmission could be marginal since the probability of PRACH transmission is much lower than that for the PUCCH/PUSCH/SRS.
Proposal 4:

· How to ensure the transmission of the PRACH when it collides with the PUCCH/PUSCH/SRS can be up to the UE implementation.

· The UE can choose to power-scale, drop, or partially drop the PUCCH/PUSCH/SRS in the other CG if the UE is power-limited.

3. Conclusion
In this contribution we presented our views on the remaining aspects of PRACH handling in dual connectivity. Our proposals are given below.
Proposal 1:

· PRACH priority order should be PCell PRACH > PSCell PRACH > Other PRACH(s).
· If concern cannot be resolved on specifying the above order, then a potential compromiseis MCG PRACH(s) > SCG PRACH(s) (PRACH priority within each CG is up to the UE implementation).

Proposal 2:

· PRACH with a higher priority shall be transmitted as in Rel.11.

· No additional power restriction is introduced for the PRACH with a higher priority.

· How to ensure the transmission of the PRACH with a higher priority when it collides with the PRACH with a lower priority can be up to the UE implementation.

· The UE can choose to transmit, drop, or partially drop the PRACH with a lower priority if the UE is power-limited.

Proposal 3:

· RAN1 should conclude whether or not the power-ramping is applied to the next PRACH transmission if the previous PRACH transmission is power-reduced or dropped due to the power-limited state because of the presence of the other PRACH having higher priority in the other CG.
· We consider the power-ramping for the next PRACH transmission is not necessary.
· RAN1 should inform RAN2 of RAN1’s conclusion on PRACH handling and its power-control including the power-ramping aspect. 
Proposal 4:

· How to ensure the transmission of the PRACH when it collides with the PUCCH/PUSCH/SRS can be up to the UE implementation.

· The UE can choose to power-scale, drop, or partially drop the PUCCH/PUSCH/SRS in the other CG if the UE is power-limited.
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