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1. Introduction
Transmission of RRC message over the CU-DU link was raised during last meeting which are worthy of further clarification and discussions.  
2. Discussion
As analyzed in [1], the following TP is proposed to be captured in TR38.801.
TP for 38.801 
--------------------------------------------Start of text proposal---------------------------------------------
11.1.3.7
Transmission of RRC message over the CU-DU link
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Figure 11.1.3.7-1: Transmission of RRC message between the CU and the UE via the DU

The RRC related functions should be located in the CU for all functional split options. The RRC message between the gNB and the UE should be transferred through the interface between the CU and the DU as illustrated in Figure 11.1.3.7-1. 
"Signalling Radio Bearers" (SRBs) are defined as Radio Bearers (RB) that are used only for the transmission of RRC and NAS messages. Once security is activated, all RRC messages on SRB1 and SRB2, including those containing NAS or non-3GPP messages, are integrity protected and ciphered by PDCP. NAS independently applies integrity protection and ciphering to the NAS messages. Each RB (i.e. DRB, SLRB and SRB, except for SRB0 and SRB1bis) is associated with one PDCP entity.
For example, considering the current high layer split options between central and distributed unit:

Option 2(PDCP/RLC split): PDCP SDU is delivered from CU to DU.
Option 3 (High RLC/Low RLC Split): RLC PDU is delivered from CU to DU.

The RRC messages will be mapped to PDCP SDU or RLC PDU and transferred via CU-DU interface.
A) Fronthaul latency

According to TR36.932[2], we can see the categorization of non-ideal backhaul and ideal backhaul, which can be used for fronthaul analysis.

A categorization of non-ideal backhaul based on operator inputs is listed in Table 11.1.3.7-1:

Table 11.1.3.7-1: Categorization of non-ideal backhaul
	Backhaul Technology
	Latency (One way)
	Throughput
	Priority (1 is the highest)

	Fiber Access 1 
	10-30ms 
	10M-10Gbps
	1

	Fiber Access 2
	5-10ms
	100-1000Mbps
	2

	DSL Access
	15-60ms
	10-100 Mbps
	1

	Cable 
	25-35ms
	10-100 Mbps
	2

	Wireless Backhaul
	5-35ms 
	10Mbps – 100Mbps typical, maybe up to Gbps range
	1


A categorization of good to ideal backhaul based on operator inputs is listed in Table 11.1.3.7-2:

Table 11.1.3.7-2: Categorization of good to ideal backhaul
	Backhaul Technology
	Latency (One way)
	Throughput
	Priority (1 is the highest)

	Fiber
	2-5ms
	50M-10Gbps
	1


According to TR38.913[3], it said in Section 7.4 Control plane latency:

Control plane latency refers to the time to move from a battery efficient state (e.g., IDLE) to start of continuous data transfer (e.g., ACTIVE).
The target for control plane latency should be 10ms.
Therefore, when we considering the RRC message transmission via fronthaul, even two steps RACH considered, the non-ideal fronthaul is difficult to satisfy the 10ms control plane latency.

Considering this aspect, RRC messages may require a differentiated transport between CU and DU compared to user data transport.
B) Robustness 

The CU shall assign consecutive sequence numbers to each transferred PDCP SDU/RLC PDU, when the control plane data was transferred via fronthaul, how to guarantee the robustness of control plane data transmission should be analyzed and solved.

For example, for single CU-DU connection, it seems that when DU receives the control plane data via fronthaul from CU, it would be better to send ACK to CU immediately. If no ACK received, CU can resend this control plane data via fronthaul to improve the robustness of control plane data transmission. Vice versa.

Or DU detects whether one or more control plane data was lost and memorises the respective sequence number as being "lost", and sends the lost fronthaul Sequence Number range to the CU, and triggers CU to resend those “lost” control plane data via fronthaul.

-----------------------------------------------End of text proposal-------------------------------------------
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