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1
Introduction
Following agreements on the differentiation of RA parameters for NR have been made in the RAN2#99bis meeting: 
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
This AI was not be treated in Reno meeting (RAN2#100).  Discussion on this topic will resume where we left off after Dec. 2017.

This document is discussing the FFS on what conditions/events the differentiation will be supported.
2
Discussion
From the RAN2#99bis meeting there is a FFS in what conditions/events the differentiation will be supported. This is an part to understand. The conditions/events should be different in their urgency to access network and should not be too many; otherwise, it will be complex to specify and implement; it will also be overkill given that the RACH access should be anyway designed to be as efficient as possible by RAN1.
Proposal 1: The total number of RA parameters sets (or parameter partitions) must be limited to a low value.
Possible conditions/ events that can be considered include Service/ Slice Type, Access Class, Establishment Cause, Control (RRC signalling) or Data (BSR) etc. From our point of view, since we did not need such differentiation of RA parameters in LTE and hopefully the NR has at least as efficient RA procedure, we think the conditions/events should be dictated by what is new in NR for example SI Request, Beam failure recovery request, Service Type (URLLC, eMBB etc.), and rest (legacy) should be treated as others. 
Proposal 2: The legacy “conditions/events” should not be segregated further for RA parameters differentiation as RA in LTE had no real performance issues reported.
Proposal 3: Only the new criteria in NR including SI Request, Beam failure recovery request, Service Type (URLLC, eMBB) etc. should be considered for RA parameters differentiation. All other/ legacy conditions/events should be covered under “others”.
The exact mapping between the conditions/events to the code points available, assuming 4 from [1], can look something like:

Table 1: Mapping between conditions/ events to an identifier used for RA parameter differentiation
	Conditions/events
	Service (or Access reason) Identifier/ SID

	Beam failure recovery request
	00

	URLLC application
	01

	SI Request 
	10

	All (applicable to “all conditions/events”) except the above 3 – unless one (or more) of the above 3 have been also explicitly backed-off in corresponding separate E/T/R/R/BI MAC subheader.
	11


NOTE: We could replace one of the first three Access Reason identified with e.g. eMBB data if RAN2 agrees that one of these 3 may never be backed-off like BF Requests or URLLC traffic.
It is important to distinguish the BFRR case (Beam Failure Recovery Request) since due to the nature of Beam management and recovery, the delay tolerance is absolutely low and a failed procedure may lead to RLF which will be extremely undesirable. This calls for that at least Beam Recovery Requests sent using PRACH and URLLC data triggering (if there was say no grant free resources configured so far) etc. may not be subjected to RACH Back-Off; therefore a RACH parameterization to consider these separately is absolutely helpful.

Proposal 4: RAN2 agree on the Table 1 for Mapping between conditions/ events to an identifier used for RA parameter differentiation.

As for the format of the BI subheader, as a starting point the reserved fields of a E/T/R/R/BI MAC subheader as in[1]:
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Figure 1: E/T/R/R/BI MAC subheader as in LTE
The two reserved fields could be used for indicating a service or access reason type as shown below:
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Figure 2: E/T/SID/BI subheader to have service specific backoff

SID could indicate the “Access reason Identifier” mentioned in Table 1. As for the actual indication/ value of Backoff, direct indication of BI in the E/T/R/R/BI MAC subheader is preferred over any offset/ factor used to derive values of other Access Reasons.

Let us say, the gNB needs to Backoff SI type access reason and all other access but URLLC traffic and BF Requests due to heave congestion; in such case the gNB may transmit the following E/T/R/R/BI MAC subheaders:

1) 
[image: image3.emf]E T SID = SI Request BI


2) 
[image: image4.emf]E T SID = All BI


These are 2 Bytes of transmissions made only when required and indicate precisely which Access Reasons need to be backed-off and also their corresponding Back-Off time is explicitly indicated. If a different solution would need some scaling factor to compute the Back-Off time for all Access Reasons then the scale factor would need to be broadcasted. This has System Broadcast load, restricts network and ensues a complicated UE behaviour in determining the scale factors: Upon receiving the back off subheader, UEs must first acquire the latest values in corresponding SIB which must be broadcasted regularly by the network i.e. that SIB can’t be provided on-demand – otherwise the SI requests themselves can’t be backed-off!!
Proposal 5: Separate BI subheader(s) are used to indicate Backoff value for the corresponding access reason type.
As for power ramping we need to ask RAN1 if they see as many powerRampingStep required for each of the RAN2 identified conditions/events.
Proposal 6: Ask RAN1 if they see as many powerRampingStep required for each of the RAN2 identified conditions/events.
3
Conclusion
This contribution discussed the FFS on what conditions/events the differentiation will be supported and following proposals are made as a result:
Proposal 1: The total number of RA parameters sets (or parameter partitions) must be limited to a low value.

Proposal 2: The legacy “conditions/events” should not be segregated further for RA parameters differentiation as RA in LTE had no real performance issues reported.
Proposal 3: Only the new criteria in NR including SI Request, Beam failure recovery request, Service Type (URLLC, eMBB) etc. should be considered for RA parameters differentiation. All other/ legacy conditions/events should be covered under “others”.

Proposal 4: RAN2 agree on the Table 1 for Mapping between conditions/ events to an identifier used for RA parameter differentiation.

Proposal 5: Separate BI subheader(s) are used to indicate Backoff value for the corresponding access reason type.
Proposal 6: Ask RAN1 if they see as many powerRampingStep required for each of the RAN2 identified conditions/events.
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