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1. Introduction

At RAN3-97bis a discussion on initial UE access was carried out. This discussion was summarised in [1]. In [1] focus was placed on the very first stage of the initial UE access. Three solutions were outlined and are reported below:
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Figure 1: Alternative 1 where initial UE admission is done in DU at reception of Msg3 and where RRC message transfer procedures between DU and CU are used after reception of Msg3
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Figure 2: Alternative 2 where initial UE admission is done in DU at reception of Msg3 and where a UE Context Setup is triggered after reception of MSg3 at the CU


[image: image3]
Figure 3: Alternative 3, where a UE Context Setup is carried out after reception of Msg3 at CU and where admission is done in DU at reception of UE Context Setup Request

In this paper these three alternatives are analysed and a proposal on how to move forward is derived.
2. Technical Analysis
At RAN3-97bis it was explained that in some implementations some level of resource allocation can be carried out at the DU at the time MSg3 is received. As described in the figures in Section1, this resource allocation may involve allocation of resources for CQI or SRS reporting. Surely resources needed for UE communication over SRB1 need to be reserved. It needs to be noted that the resources to which the UE needs to be admitted reside purely in the DU and do not require to be informed to the CU. This takes us to the observation that a pre-UE-context is created at the DU for the UE, but that the content of such context (resource configuration for low layer signalling) does not need to be stored at the CU.
One could claim that the CU needs to be informed of the SRB1 configuration used by the DU so to signal it to the UE at Msg4. However, the SRB1 configuration is a generic configuration common to all UEs. Namely, there is no UE specific information that needs to be stored at the CU. 

The only information that is needed to be stored by the CU and that is specific to the UE is the F1AP IDs, which will be used to transfer RRC messages over the F1-C. however, this information is very small and it does not carry any UE specific information either. For that reason, it is not worth creating a full UE context only to store the F1AP IDs. Indeed, in LTE, a UE context is not created to store such information but it is created only when UE specific information is available.
Observation 1: When the UE is admitted to communicate via SRB1 a pre-UE-context is created at the DU and F1AP IDs are stored at the CU. This does not require the creation of a UE context at the CU due to lack of any UE specific information at this point in time.

In order to understand why it is not recommended to crate a full UE context at the CU after reception of Msg3 it needs to be understood that, in a split RAN architecture, the entity that handles management and storage of UE contexts may be on a cloud platform and therefore opportunely centralised in a way that it is independent from the processing function handling RRC signalling.  
A solution like Alternative 2 and Alternative 3 that decide to create a full UE context at the CU after reception of MSg3 results in a sub-optimal design because it imposes to manage (via cloud internal signalling) an empty context on a separate platform. This results in wastage of memory allocation and processing power. 
As an example, let us consider the case of Alternative 2 and Alternative 3 and let us assume that after reception of Msg3 the CU decides to reject the UE. Given that a context has been established at the CU before it is known that the UE is rejected, the same context will need to be removed. This is a concrete example of unnecessary management of an empty context. The result is unnecessary signalling, which subtract processing power to the CU platform.

Observation 2: Creation of a UE Context after Msg3 and before NG Initial UE Context procedure implies unnecessary signalling and context management procedures 
On the contrary, in the case of Alternative 1 it is possible to run a first admission control for low layer resource allocation in the DU, after reception of Msg3 (RRCConnectionRequest), it is possible to carry the results of the DU admission in the F1: INITIAL UL RRC MESSAGE to the CU and it is possible, based on such DU admission information, to allow the CU to admit the UE (i.e. to send an RRCConnectionSetup) or to reject the UE. The above works with a minimum number of signals and without the need to create an empty UE context in the CU, i.e. without the drawback to manage such empty UE context in cases of failure.
Figure 4 explains the message sequence chart of Alternative 1 in more details.
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Figure 4: Description of Alternative 1 and handling of RRC rejections or RRC connections setup

It is worth describing the information included in step 2 of Figure 4. This information tells the CU one of possible outcomes of the UE admission at the DU such as:
· The DU did not allocate resources to the UE, i.e. the UE is allowed to signal Msg3 via SRB1, but it is not admitted to further resources in the DU. This information implies an RRCConnectionRejection from the CU

· The DU is able to admit the UE, i.e. allocate resources for low layer signalling, but the DU is under a high load situation. The CU can therefore judge from the RRC establishment cause whether to admit the UE (e.g. if the UE is connecting for an emergency call) or whether to reject the UE

· The DU has admitted the UE without any particular event to be signalled to the CU. In this case the DU can simply state to the CU that the UE was admitted.

If we compare the solution in Figure 4, which corresponds to Alternative 1, to Alternative 2 and Alternative 3 we can see the following:
	
	F1-C messages up to Msg5 delivery to gNB-CU
	F1-C messages in case of RRCConReject
	Need to setup and manage a UE context in the gNB-CU

	Alternative 1
	3
	2
	No

	Alternative 2
	3
	3 (needs UE Context Setup Failure)
	Yes

	Alternative 3
	5
	4
	Yes


It can therefore be concluded that Alternative 1, by providing results of the DU admission in the F1: Initial UL RRC Message, is the most efficient signalling procedure.

Conclusion: By allowing signalling of UE admission results at the DU in the F1: Initial UL RRC Message, Alternative 1 is the most efficient signalling solution for UE access
4
Conclusions

This paper described the options for initial UE access signalling over the F1AP presented at RAN3-97bis. The paper run a technical analysis and derived the following observations:
Observation 1: When the UE is admitted to communicate via SRB1 a pre-UE-context is created at the DU and F1AP IDs are stored at the CU. This does not require the creation of a UE context at the CU due to lack of any UE specific information at this point in time.

Observation 2: Creation of a UE Context after Msg3 and before NG Initial UE Context procedure implies unnecessary context management procedures 
It is proposed to agree to the following conclusion:

Conclusion: By allowing signalling of UE admission results at the DU in the F1: Initial UL RRC Message, Alternative 1 is the most efficient signalling solution for UE access
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