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1 Introduction
In the last RAN2 #99 meeting, RAN2 has agreed to support parameter differentiation during RACH process, as: 
RAN2 #99Agreements:
Differentiation of backoff parameter and/or power ramping will be supported. FFS in what conditions/events the differentiation will be supported. A TP should be submitted by next metting.
In addition, note that in RAN2 #97bis, following agreements have been reached on random access:

Agreements on Random Access:

- The random access procedure in NR is supported at least for following events:

(1) Initial access from RRC_IDLE

(2) RRC Connection Re-establishment procedure

(3) Handover

(4) DL data arrival during RRC_CONNECTED requiring random access procedure, e.g., when UL synchronisation status is “non-synchronised”

(5) UL data arrival during RRC_CONNECTED requiring random access procedure, e.g. when UL synchronisation status is “non-synchronised” or there are no PUCCH resources for SR available.

(6) Transition from RRC_INACTIVE TO RRC_CONNECTED.

In this contribution, firstly, we discuss whether or not parameter differentiation should apply to contention-free RACH process, and then we discuss in which conditions and to what extent the differentiation will be supported in RACH process.

2 Discussion

2.1 Parameter differentiation during contention-free RACH
Contention-free RACH process could be triggered in events e.g., RRC Connection Re-establishment, Handover, etc. As a result, it is important to take into account the contention-free RACH process, when we discuss RACH parameter differentiation.  

Firstly, let’s talk about back-off indicator which, generally, might be used in following two cases if one or more contention-free preambles are sent by the UE: 
· Case 1: no RAR is received within the RA Response window

· Case 2: RAR is received, but none of preamble IDs corresponding to the used contention-free preambles included in the RAR
Due to the ultra-high radio frequency to be used for NR, it is possible that gNB simply does not hear the msg1 transmitted by UE, which leads to the Case 1 if occasionally there is no other UE transmitting msg1 or gNB does not hear them neither, or the Case 2 if gNB does hears msg1 transmitted by other UEs. Therefore, back-off should not be applied: UE should retransmit one or more msg1 in the next available PRACH occasions configured for contention-free RACH process.

Observation1: back-off indicator is not useful for the contention-free NR RACH process.
When it comes to power ramping step, as explained before, UE might need to retransmit the preamble even though it has triggered a contention-free RACH process, due to the potential ultra-high radio-frequency coverage issue. Setting a larger power ramping step could further improve the probability of gNB hearing the msg1 retransmitted by UE.  

Observation2: power ramping step is useful and should be applied for the contention-free NR RACH process. 
2.2 How to run parameter differentiation for RACH process
The target of parameter differentiation is to let the UE with higher priority access to the gNB more quickly than common ones, which implies that lower BI and higher power ramping step should be applied. Therefore, the core problem becomes how to define the high priority.

We think that priorities of different UEs could be ranked according to the QoS requirement of the data transmission, if any, triggering a RACH process. Naturally, a higher priority corresponds to a higher QoS requirement of the data transmission. Note that not all events during which QoS requirement of the data triggering the RACH process is known as a priori knowledge to the UE or gNB. For example, when CN initiates a paging message towards a UE in RRC_IDLE state, neither gNB nor UE could not know the QoS requirement of the DL data to be transmitted to the UE. As a result, the fact that RACH parameter differentiation only applies to the cases when UE or gNB holds the knowledge of the QoS requirement of the data triggering RACH process should not be ignored.   
Proposal 1: if the RACH is triggered for data transmission, parameter differentiation level, i.e., how much the parameter is set to be biased from the default value, should correspond to the QoS requirement (slicing, QoS and or DRB information) of the data transmission. 

Observation 3: RACH parameter differentiation only applies to the cases when either UE or the gNB holds the knowledge of the QoS requirement of the data triggering RACH process.

So obviously, for the RACH process to be triggered for UL data transmission, if the UE holds the QoS knowledge of the UL data, UE could decide the parameter differentiation level itself. 

For DL data transmission, we analyzed and found that RACH parameter differentiation level value might needs to be provided by the gNB. For example, in handover cases where QoS-to-DRB mapping relationship in source and target gNB is different, the target gNB should configure RACH parameter differentiation level value to the UE, if the quoted ‘QoS requirement’ of the data is connected strongly with the DRB information. However, for the case of RRC Connection Re-establishment, the QoS requirement of the DL data transmission required to be re-established is known to UE already by analyzing the QoS header of the DL data when the transmission link has not been corrupted yet. In such cases, the UE could decide the parameter differentiation level itself.
Proposal 2: for the RACH to be triggered for UL data transmission or DL data transmission when the QoS requirement is known to the UE, UE could decide the parameter differentiation level itself.

Proposal 3: for the RACH to be triggered for DL data arriving, if possible, gNB should provide such parameter differentiation level information to the UE prior to the RACH, if the gNB but not UE holds the knowledge of QoS requirement of the DL data.
It should be noticed also that a RACH process could be related to both DL and UL data transmission, e.g., in handover scenario, UE triggers a RACH process to continue both DL and UL data transmission towards the core network via target gNB. In these sort of cases, we think the parameter differentiation level should correspond to the data transmission with the higher QoS requirement, if the QoS requirements of the DL and UL data transmission does not coincide with each other.
Proposal 4: for the RACH to be triggered for both DL and UL data transmission, parameter differentiation level should correspond to the data transmission with higher QoS requirement.
3. Conclusions
Overall, following observations and proposals are made in this contribution,
Observation1: back-off indicator is not useful for the contention-free NR RACH process.

Observation2: power ramping step is useful for the contention-free NR RACH process.
Observation 3: RACH parameter differentiation only applies to the cases when either UE or the gNB holds the knowledge of the QoS requirement of the data triggering RACH process.
Proposal 1: if the RACH is triggered for data transmission, parameter differentiation level, i.e., how much the parameter is set to be biased from the default value, should correspond to the QoS requirement (slicing, QoS and or DRB information) of the data transmission.
Proposal 2: for the RACH to be triggered for UL data transmission or DL data transmission when the QoS requirement is known to the UE, UE could decide the parameter differentiation level itself.

Proposal 3: for the RACH to be triggered for DL data arriving, if possible, gNB should provide such parameter differentiation level information to the UE prior to the RACH, if the gNB holds the knowledge of QoS requirement of the DL data.
Proposal 4: for the RACH to be triggered for both DL and UL data transmission, parameter differentiation level should correspond to the data transmission with a higher QoS requirement.
