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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.


Though RA differentiation has not been concluded till now, the discussion is to be resumed after Dec. 2017 (as seen from the Agenda of this meeting). Therefore, based on the previous discussions on RA differentiation in [2], we intend to provide further discussion with a focus on differentiation for SR-triggered random access in this contribution. 
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 cases.  
2   Discussion
In [3], it has already been specified that in NR the random access can be triggered by a pending SR, which has no valid PUCCH resource for transmission (i.e. SR failure or no SR configuration associated with it). 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 instead, performing the similar functionality of SR. 
In NR, different logical channels of a UE can be associated with different SR configurations, and an SR triggred by a logical channel is sent via (the PUCCH resource of) corresponding SR configuration, so as to reflect which specific logical channel(s) are with data to transmit and facilitate subsequent gNB scheduling. With RA playing a similar role (e.g. requesting UL scheduling) as SR in case of SR failure, the RA procedure triggered by SR should be designed with a similar effect as the SR procedure, i.e. able to reflect the specific logical channel that has data to transmit and thus  triggered the SR (and thus the RA). 
Therefore, to achieve a similar effect as NR SR, it is reasonable that the random access procedures, which are initiated by pending SRs triggered by different logical channels (due to lack of valid PUCCH resource), should also be differentiated. One way to do such differentiation is to have also a mapping between logical channels and RA configurations, which can respectively include different backoff parameter and/or power ramping parameter. In this way, the gNB can be informed which specific logical channel(s) actually having data to request scheduling by their associated RA configuration; also the different backoff parameters and/or power ramping parameters may be configured by taking into account the requirements (e.g. latency, reliability, etc.) of different logical channels in case of SR-triggered RA. 

Proposal 1: There can be a mapping of logical channels and RA configurations for SR-triggered RA procedure. Different RA configurations can include different backoff parameters and/or ramping parameters, which are configured to meet the requirements of different logical channels respectively in the case of SR-triggered RA.
In addition, there can be only one on-going RA procedure at each specific time as specified in [3]. With this principle kept in mind and based on the multiple RA configurations in Proposal 1, we then discuss the specific procedure for SR-triggered random access by the following two cases:
· SR failure

If SR failure occurs to a logical channel, it means that the channel quality of PUCCH is so bad that SR cannot be transmitted via the corresponding PUCCH resource to request UL-SCH. In this case, as in [3], all the PUCCH resources for SR shall be released by the UE, regardless which SR configuration actually meets the SR failure, and the UE shall initiate random access. With the multiple RA configurations in Proposal 1, there can be two options to select a specific RA configuration for the RA procedure:
· 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 RA configuration selection than option 2. That’s because the logical channel that holds buffered data may not trigger SR, i.e. not having 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, in the case of random access triggered by SR failure.
Proposal 2: RAN2 is suggested to discuss which RA configuration is selected to perform random access in the case of SR failure, by taking into account the above two options. 
· No valid PUCCH resource
As long as there is no valid PUCCH for a pending SR (i.e. PUCCH resource already released for the corresponding SR configuration, or no SR configuration at all for the SR), RA is also triggered to request UL-SCH resource for transmission in NR as per [3]. As a result, we can also consider the above two options, regarding the case of no valid PUCCH resource, for the selection of RA configuration for the SR-triggered RA. 

Proposal 3: When one pending SR has no valid PUCCH resource at any point of time and RA is initiated, RAN2 is suggested to discuss which RA configuration is selected to perform random access by taking into account the above two options. 
3  Conclusion
Based on the above discussions, we make the following proposals in this 
Proposal 1: There can be a mapping of logical channels and RA configurations for SR-triggered RA procedure. Different RA configurations can include different backoff parameters and/or ramping parameters, which are configured to meet the requirements of different logical channels respectively in the case of SR-triggered RA.
Proposal 2: RAN2 is suggested to discuss which RA configuration is selected to perform random access in the case of SR failure, by taking into account the above two options.
Proposal 3: When one pending SR has no valid PUCCH resource at any point of time and RA is initiated, RAN2 is suggested to discuss which RA configuration is selected to perform random access by taking into account the above two options.
4  References

[1] R2-1710001, Report of 3GPP TSG RAN WG2 meeting #99, Berlin, Germany.
[2] R2-1711695, Details of prioritized random access for NR

[3] 3GPP TS 38.321 V15.0.0, 3rd Generation Partnership Project; Technical Specification Group Radio Access Network; NR; Medium Access Control (MAC) protocol specification (Release 15). 
