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1   Introduction
In RAN2#99 meeting, the following agreements were achieved for prioritized RA procedure in NR [1]. 
	Agreements:
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 meeting.


Besides, prioritized random access was discussed in last RAN2 meeting; however, there were no explicit agreements and no discussions on SR-triggered random access. Therefore, based on the previous discussions on RA differentiation in [2], in this contribution, we intend to provide further discussion with a focus on differentiation for SR-triggered random access. Compared with the earlier version, this paper is revised to add more analysis on the RA configuration selection when discussing SR failure and no valid PUCCH.  
2   Discussion
Random access is likely to be triggered by a variety of events, which generally have different requirements (e.g. latency for RACH completion). To this end, it is beneficial to differentiate the random access procedure. In LTE, once the SR failure occurs due to SR counter exceeding the maximum value, random access can be initiated, and the same rule can be still applied in NR. 
As agreed in RAN2#98 meeting [3], it has been agreed that multiple SR configurations can be configured to the UE, with each of them reflecting the scheduling requirement of a logical channel (e.g. numerology/TTI length). If SR failure occurs corresponding to a logical channel associated with a SR configuration, RA can be initiated for the purpose of UL-SCH request. In this case, it is reasonable that the random access procedure should be differentiated according to the corresponding SR configurations. However, in LTE, different requirement of service/logical channels (e.g. numerology/TTI length) cannot be met during RA procedure due to a single RA configuration. To this end, it is a simple approach to configure the RA priority per logical channel. The RA configurations for each priority include backoff and/or power ramping parameters. Besides, one logical channel can use a shared or individual RACH configuration with other LCH(s). The specific RA configuration depends on gNB implementation.
Proposal 1a: RA priority can be configured per logical channel with corresponding RA configurations. 
Proposal 1b: Different logical channels can be configured with the same or different RA configurations.
As discussed above, a logical channel can be associated with a specific random configuration as backup for PUCCH. In the following, we would like to discuss the SR-triggered random access in the following two cases:
· SR failure

If SR failure occurs to this logical channel, it means that the quality of PUCCH is so bad that SR cannot be transmitted via this resource to request UL-SCH. In this case, a random access can be initialled. Considering multiple available RACH configurations, there are mainly two options to select RACH configuration:
· Option 1: Use the  RA configuration associated with the logical channel with the highest priority that holds buffered data;
· Option 2: Use the  RA configuration associated with the logical channel with the highest priority that holds any pending SR

The differences between these two options are the sets of RACH configuration for selection. Option 1 holds a larger range for RACH selection than option 2. That’s because the logical channel that holds buffered data may not trigger SR, i.e. have pending SRs. Option 2 can better show the scheduling requirement of UE. Considering the strengths and weaknesses of these two options, RAN2 is requested to discuss how to select a preferred random access configuration for a logical channel.
Proposal 2: When SR failure occurs to a logical channel, RA procedure can be initiated using a preferred RA configuration.

Proposal 2a: RAN2 is requested to discuss the two options to decide how to select a preferred RA configuration.
· No valid PUCCH
If a logical channel wants to transmit SR but has no valid PUCCH resource for SR configured at any point in time, there are two options for this logical channel to obtain UL-SCH resource for transmission in NR:
· Option 1: wait for UL-SCH requested by other logical channels with valid PUCCH
· Option 2: request UL-SCH by random access
Option 1 is a simple way to use UL-SCH requested by other logical channels for transmission. However, if no SR is triggered and transmitted by other logical channels which have valid PUCCH, it may be a long time for this logical channel to obtain the UL-SCH. By contrast, if there is RACH configuration associated with this logical channel, it might be an effective method to request UL-SCH resource by using option 2. Furthermore, a preferred random access configuration might be used.
Proposal 3: When one SR is triggered by a logical channel with no valid PUCCH at any point in time, RA procedure can be initiated using the preferred random access configuration. 

Like in LTE, when there is one pending SR but has no valid PUCCH resource for UE configured at any point in time, UE cannot indicate the request for UL-SCH to gNB in NR. In this case, a random access can be used to request UL-SCH resource by using the preferred RA configuration. In view of multiple available RACH configurations, the selection options discussed in Proposal 2a might be still applied for this case.
Proposal 4: When no valid PUCCH resource is available for UE configured at any point in time, RA procedure should be initiated using the preferred random access configuration. The selection of preferred RA configuration is the same as what is discussed in Proposal 2a.
3  Conclusion
Based on the above discussions, we make the following proposals in this 
Proposal 1a: RA priority can be configured per logical channel with corresponding RA configurations. 

Proposal 1b: Different logical channels can be configured with the same or different RA configurations.

Proposal 2: When SR failure occurs to a logical channel, RA procedure can be initiated using a preferred RA configuration.

Proposal 2a: RAN2 is requested to discuss the two options to decide how to select a preferred RA configuration.
Proposal 3: When one SR is triggered by a logical channel with no valid PUCCH at any point in time, RA procedure can be initiated using the preferred random access configuration associated for this logical channel. 

Proposal 4: When no valid PUCCH resource is available for UE configured at any point in time, RA procedure should be initiated using the preferred random access configuration. The selection of preferred RA configuration is the same as what is discussed in Proposal 2a.
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