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1
Introduction
In the 5G RAN, with split CU-DU architecture, the only node managing the RRC is the CU. This means, the DU must always forward RRC message from the UE to the CU and the pass the response back from the CU to the UE. If the DU gets overloaded, it notifies the CU, which then stops accepting access attempts from UEs to this DU. Despite that, the overloaded DU is still burdened with relying the access requests. This action incurs additional delay as to the reaction time it takes for the gNB to deal with the overload condition at the DU. 
Despite the RRC reject being a UE-specific message, there are no UE specific information that needs to be generated each time. Hence, a possible solution to deal with this situation is via introduction of an RRC Reject Template signaled over the Network Access Rate Reduction procedure. This solution was discussed at RAN3#110-e meeting and agreed to be continued under TEI17 agenda. This was captured in the chairman notes as follows as part of discussion #1005_SONMDT_LoadBalancing.
	# 1005_SONMDT_LoadBalancing

- Topics for discussion: 

  - Slice level information

  - “list of interfaces” for the agreement on TNL capacity

  - Unlicensed spectrum load

  - Load in different BWPs

  - multi-panel UEs

  - SSB area (or group of SSB Areas) granularity for Handover Trigger

  - SUL load

  - Per-cell indication of potential resource aggregation

  - NETWORK ACCESS RATE REDUCTION message enhancement
  - Enhancement for SgNB to request load information from MeNB

  - CHO Preparation Trigger Change and CHO Execution Trigger Change

  - May also discuss other topics based on contributions

- Propose to have the discussion in two phases; if there are agreements in the first phase, can proceed to discuss TPs in the second phase

(Nok - moderator)

Summary of offline disc R3-206881 rev in R3-207028 noted

<< skip >>

To be continued as TEI17:

RRC Reject template for the DU: it shall be clarified if the DU is allowed to formulate the RRC Reject on its own.



In this paper we provide a way forward to introduce an RRC Reject Template in a way where the DU is spared from unnecessary signalling and can recover from an overload condition faster. A corresponding CR is provided in [1]. 

2
Discussion

In classic Rel.16 system, when the DU notifies the CU about the overload (using the GNB-DU STATUS INDICATION), the CU may respond with the NETWORK ACCESS RATE REDUCTION where it provides guidance concerning handling incoming traffic:

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	UAC Action
	M
	
	ENUMERATED

(Reject RRC connection establishments for non-emergency MO DT, Reject RRC connection establishments for Signalling, Permit Emergency Sessions and mobile terminated services only, Permit High Priority Sessions and mobile terminated services only,…)
	


The problem is that even though gNB-CU indicates to gNB-DU to Reject RRC Connections, 

· the gNB-DU still has to send F1AP: Initial UL RRC Message (without DU to RRC Container); and

· the gNB-CU shall encode the RRC: RRCReject and send it to DU for transmission.
Observation: Even though the CU may indicate to the DU how to limit access rate, some unnecessary signaling shall still be relayed.

In order to avoid it, the CU may provide the DU with a template of the RRCReject message, which the DU will use as long as it is allowed to. This message can be provided to the DU in the same NETWORK ACCESS RATE REDUCTION message, in a new RRC container IE. Likewise, if the CU wants to fall back to the “classic” handling, it could send the NETWORK ACCESS RATE REDUCTION message again, this time without the container. The CU may apply same method if it wants to update the template (e.g. to change the wait time). A templated RRCReject message is useful in this scenario since such a message could be commonly used for all UEs of the DU.
At RAN3# 110-e meeting there was comment during the offline discussion that the DU should be able to generate the RRCReject message on its own without any CU involvement. In our view that is not appropriate. For instance, it would clearly break the current framework in which RRC protocol layer is located at the CU. Thus, placing RRC protocol layer functions at DU handling certain exception scenarios would be appropriate. Furthermore, the CU has a broader view of the overall conditions and is in position to determine a suitable wait time as well. Hence, as the load situation changes, the CU can update the wait time or determine to stop the UE rejections via the NETWORK ACCESS RATE REDUCTION message.

Proposal: The NETWORK ACCESS RATE REDUCTION message is extended with an RRC container where the CU may provide a template of the RRCReject message that the DU may use while it is overloaded (or until the CU updates the template or removes it).

3
Conclusions
Observation: Even though the CU may indicate to the DU how to limit access rate, some unnecessary signaling shall still be relied.

Proposal: The NETWORK ACCESS RATE REDUCTION message is extended with an RRC container where the CU may provide a template of the RRCReject message that the DU may use while it is overloaded (or until the CU updates the template or removes it).
References

[1] R3-211693, RRC Reject Template, Nokia, Nokia Shanghai Bell
[2] R3-207028, Summary of Offline Discussion on Load Balancing Enhancements for SON (CB #1005), Nokia (moderator)

