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Discussion
1. Introduction
In RAN3#94 meeting, transmission of RRC message over the CU-DU link was discussed and the description related to this was captured in TR [1]. In this contribution, we focus on how to carry the RRC message via CU-DU interface and provide our view on it.
2. Discussion
In the last meeting, transmission of RRC message over the CU-DU link was captured in TR [1]. There is a remaining issue as follow:
	Editor’s note: How to carry the RRC message via CU-DU interface is FFS.


Depending on deployment scenario, one CU may be connected with multiple DUs. In this deployment, so that the RRC message is transferred to the DU rightly, here are a few of the possible methods:
· Method 1: Adding some information to packet header
· Method 2: Setting up the bearer on user plane of CU-DU interface
· Method 3: Using the signalling on control plane of CU-DU interface
In Method 1, the CU adds some information to the header of each packet including the RRC message. However, applying this operation to all of packets to be sent may cause overhead. Due to the use of user plane of CU-DU interface, it would not guarantee to transmit the RRC message to the DU without packet loss. To avoid this loss, it could be necessary to check whether the RRC message is sent properly to the DU or not.
Method 2 is to set the bearer on user plane of CU-DU interface based on the information e.g. IP address of the DU, tunnel end point of the DU as shown in Figure 1 (a). Unlike Method 1, without adding some information to packet header, the CU can send the packets including the RRC message to the DU through the bearer. Like Method 1, because of the use of user plane of CU-DU interface, the CU could be necessary to check whether the RRC message is sent properly to the DU or not.
In Method 3, the CU sends the RRC message on control plane of CU-DU interface using a container included into the signalling in [2] as illustrated in Figure 1 (b). This method can guarantee reliable transmission for the RRC message. But, whenever the CU transmits the RRC message, the signalling to the DU is necessary. This signalling may happen frequently in case the UE within the DU’s coverage is in RRC_CONNECTED. Also, the amount of this signalling may be proportional to the number of UEs within the DU’s coverage. So, there may be signalling burden for control plane of CU-DU interface.
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Figure 1. Method 2 and Method 3

For above possible methods, comparison table is summarized in table 1.
Table 1. Comparison table for possible methods to carry the RRC message via CU-DU interface

	Issue
	Method 1
	Method 2
	Method 3

	Overhead
	Yes
Need to add some information to every packet header
	No
	No

	Reliable RRC message transmission
	No guarantee
Need to check whether the RRC message is sent properly to the DU or not
	No guarantee
Need to check whether the RRC message is sent properly to the DU or not
	Guarantee

	Signalling burden for C-plane of CU-DU interface
	No
	Low
Need to perform the signalling in CU-DU interface when to setup the bearer to send the RRC message
	High
Need to perform the signalling in CU-DU interface every the RRC message transmission


In LTE, L2 protocol layers except MAC layer operate per bearer. In other words, one PDCP and RLC entity is used for one radio bearer only. After the MAC performs scheduling, through the radio bearer in Uu interface, the packets including RRC message or received from the CN can be transmitted to the UE.
In RAN2 NR Ad-hoc meeting, there were agreements for new user plane AS protocol layer above PDCP:

	Agreements

1: A new user plane AS protocol layer (e.g. PDAP) above PDCP should be introduced to accommodate all the functions introduced in AS for the new QoS framework, including:

-
QOS flow->DRB routing; 

-
QoS-flow-id marking in DL packets;

-
QoS-flow-id marking in UL packets;.

2
The new protocol layer is applicable for all cases connecting to the 5G-CN

…


In order to support QoS flow to DRB mapping in the gNB, a new user plane AS protocol layer (PDAP) above PDCP is introduced. The packets which pass this new layer will be mapped into the proper bearers based on QoS flow to DRB mapping. These bearers will be mapped into the PDCP and/or the RLC entities as one to one as shown in Figure 2. So, when to transmit the packets between the CU and the DU, the use of bearer looks natural. Also, the packets including the RRC message should be sent to the DU in the same way that the packets received from the CN are transmitted using the bearer.
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Figure 2. Transmission of the packets between the CU and the DU

Proposal 1: The RRC message in CU-DU interface should be transmitted through the bearer.
In LTE, the SRB is defined as radio bearer that are used only for the transmission of RRC and NAS message. Also, in order to provide a user plane service, the eNB needs to establish at least one or more DRBs for the UE. The SRB has a higher-priority than the DRB. So, if the SRB and the DRB are allocated to a specific UE and the radio resource of the eNB serving this UE is not sufficient, the eNB may schedule the resource for the SRB than the DRB.

Like LTE, the gNB may also use the SRB and/or the DRB. In case CU-DU split option is applied to the gNB, the bearers between the CU and DU are setup to transmit the packets related to the RRC message and/or the data. If the DU does not know that the established bearer is the SRB or the DRB, it cannot differentiate whether the established bearer is able to convey the RRC message or the data. So, in case the radio resource is not sufficient, the DU is not possible to schedule the SRB first.

Proposal 2: The RRC message should be carried through the bearer for signalling traffic.
3. Conclusion
In this contribution, we focused on how to carry the RRC message via CU-DU interface and provided our view on it. The following proposals are kindly suggested to RAN3:
Proposal 1: The RRC message in CU-DU interface should be transmitted through the bearer.
Proposal 2: The RRC message should be carried through the bearer for signalling traffic.
Proposal 3: It is proposed to agree the TP [3] for TR 38.801.
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