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1
Introduction
Following agreements on the differentiation of RA parameters for NR have been made in the RAN2 Ad-Hoc meeting in Vancouver:
Agreements:

The following cases will apply prioritized RACH procedures (if configured)

1. Handovers using contention-based access 

2. BFR recovery 

The set of parameters for prioritization include 

•
powerRampingStep and Backoff Parameter
This document intends to provide the full picture.
2
Discussion
There was some confusion about the scope for the “Prioritized RACH procedures”/ “Differentiation of RA parameters” discussion. Some companies assumed that this may be related to Access Control based on Access Categories & Access identities being defined in SA/ CT1 groups. However, to avoid any future confusion, RAN2 can clarify that this is only about prioritization of RACH procedure leading to faster access for certain RACH initiating causes and NOT related to any access decision at all. Whether to make Access or not, both in RRC Idle and Connected, is a separate discussion. Further, the agreement in the last meeting was to limit the discussion only to RRC Connected.
Proposal 1: RAN2 confirms that the aim of prioritization of RACH procedure discussions in Rel. 15 is only to facilitate faster access for certain RACH initiating causes in RRC Connected and NOT to impact access decision to initiate RACH procedure.
In the Vancouver meeting, 2 RACH causes for the differentiation were agreed. No matter how many RACH causes are prioritized, there needs to be one code point for the “remaining” or “other” cases not being prioritized i.e. for normal RACH access. Then this takes the number of required code points to 3 and then we could use one more code point for future extendibility; and this have 2^n code points.
Proposal 2: The total number of RA parameters sets (causes/ cases) is limited to 4.
Proposal 3: Following 4 RACH initiating causes are considered:

1. CBRA Handovers

2. BFRR

3. Others

4. Future Use (Reserved)
The exact mapping between the conditions/events to the code points available can look something like:

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

	Beam failure recovery request
	00

	CBRA based Handover
	01

	Others
	10

	Future Use (Reserved)
	11


Execution: Backoff Parameter
The gNB will send individual BI subheader(s) for each RACH initiating cause as required. 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] can be used:
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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 RACH initiating cause type as shown below:
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Figure 2: E/T/SID/BI subheader to have cause specific backoff

SID could indicate the “RACH initiating cause” mentioned in Table 1. As an example, if the gNB needs to Backoff all RACH accesses except BFRR, the gNB may transmit the following E/T/SID/BI MAC subheaders:

1) 
[image: image3.emf]E T SID = Others BI = Large Value


2) 
[image: image4.emf]E T SID = HO BI = Small Value


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; if it is dedicated for RRC Connected state UEs, then we need to consider ASN.1 changes for R15 phase 1! In future we may need to extend this feature to RRC Idle UEs and then broadcast can’t be avoided anymore. This has System Broadcast load and likely Paging Load to indicate System Information Modification when the cell load changes, 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!!
Proposal 4: Separate BI subheader(s) are used to indicate Backoff value for the corresponding RACH initiating causes.
Execution: powerRampingStep
As for power ramping we need to ask RAN1 if they see as many powerRampingStep required for each of the RAN2 identified conditions/events and if so, we may need to broadcast as many different powerRampingStep values.
Proposal 5: Ask RAN1 if they see as many powerRampingStep required for each of the RAN2 identified conditions/events. Network may broadcast as many different powerRampingStep values.
3
Conclusion
This contribution attempted to provide a full picture of the Prioritized RACH procedure and following proposals are made as a result:
Proposal 1: RAN2 confirms that the aim of prioritization of RACH procedure discussions in Rel. 15 is only to facilitate faster access for certain RACH initiating causes in RRC Connected and NOT to impact access decision to initiate RACH procedure.

Proposal 2: The total number of RA parameters sets (causes/ cases) is limited to 4.
Proposal 3: Following 4 RACH initiating causes are considered:

1. CBRA Handovers

2. BFRR

3. Others

4. Future Use (Reserved)
Proposal 4: Separate BI subheader(s) are used to indicate Backoff value for the corresponding RACH initiating causes.
Proposal 5: Ask RAN1 if they see as many powerRampingStep required for each of the RAN2 identified conditions/events. Network may broadcast as many different powerRampingStep values.
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