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1. Introduction

RAN2#104 meeting made the following agreement:
Agreements on unicast

3:
AS-level information is exchanged via RRC signalling (e.g. PC5-RRC) among UEs via sidelink for SL unicast. New logical channel (SCCH: SL Control Channel) in addition to STCH (SL Traffic Channel) will be also introduced. SCCH carriers PC5-RRC messages.
RAN2#105bis meeting made the following agreements:
Agreements on PC5-RRC signalling flow: 

2:
Set the following 2a, 2b and 2c as RAN2 working assumption:

2a:
Do not encapsulate PC5-S message related to link setup into PC5-RRC message for AS-layer configuration.

2b:
PC5-RRC message for AS-layer configuration is not to be sent unprotected, so is not to be sent together with PC5-S messages like Direct Communication Request.

2c:
Do not encapsulate PC5-S message related to link setup into PC5-RRC message for capability information.
In RAN2#104 meeting, a new logical channel SCCH used to transmit PC5 RRC messages was introduced. However, it is not concluded whether PC5-S messages can be transmitted via SCCH, and it is not clear how SCCH will be configured. In this contribution, we discuss whether PC5-S messages can be transmitted via SCCH. Besides, we also discuss how to configure SCCH.
2. Discussion
In LTE SL, both PC5-S messages and user plane traffic are transmitted via STCH and are distinguished by LCID as specified in TS36.321 quoted below. 

	Table 6.2.4-1 Values of LCID for SL-SCH

Index

LCID values

00000

Reserved

00001-01010

Identity of the logical channel

01011-10100
Identity of the logical channel which is used for duplication
10101-11011

Reserved

11100

PC5-S messages that are not protected

11101

PC5-S messages "Direct Security Mode Command" and "Direct Security Mode Complete"
11110

Other PC5-S messages that are protected

11111

Padding




In the following, we classify the sidelink logical channels for NR SL according to their purposes:

(1) Class 1: sidelink logical channel for PC5-S messages;

(2) Class 2: sidelink logical channel for PC5-RRC messages
(3) Class 3: sidelink logical channel for user plane traffic
Figure 1

In NR Uu, SRB can be used for transmission of control plane signalling (e.g. RRC messages and/or NAS messages). Since LTE SL didn’t specify any sidelink control logical channel (SCCH) for transmitting control plane signalling, the PC5-S messages (such as NAS message in Uu) can only be transmitted via sidelink traffic logical channel (STCH). But in NR SL, SCCH is introduced. In the following, we discuss if it is possible to transmit PC5-S message via SCCH.
According to description of LCID values for SL-SCH in TS36.321, the types of PC5-S message include:
(1)
PC5-S messages that are not protected;

(2)
PC5-S messages "Direct Security Mode Command" and "Direct Security Mode Complete";

(3)
Other PC5-S messages that are protected.

In PC5-S point of view, at least three sidelink logical channels should be supported for transmitting these PC5-S messages, one is for unprotected control plane signalling, another is for protected control plane signalling and the other is for security activation.

In addition, RAN2 assumed that PC5-RRC message for AS-layer configuration is not to be sent unprotected. But, whether PC5-RRC message for AS capability information is also sent protected or not is not concluded. Therefore, in PC5-RRC point of view, two sidelink logical channels may be required, one is for protected control plane signalling and the other is for unprotected control plane signalling.
If we don’t allow to transmit PC5-S messages via SCCH, it seems 5 LCID values are needed for supporting these sidelink logical channels for transmitting control plane signalling. If it is allowed, 3 LCID values will be sufficient. In our view, PC5-S messages and PC5-RRC messages that are not protected can be transmitted via the sidelink logical channel for unprotected control plane signalling, and PC5-S messages and PC5-RRC messages that are protected can be transmitted via the sidelink logical channel for protected control plane signalling.
Observation 1:
In Uu, SRB is used for transmitting control plane signalling including RRC messages and NAS messages.

Observation 2:
In LTE SL, SCCH is not introduced so that the control plane signalling (PC5-S messages) is transmitted via STCH.

Observation 3:
In NR SL, SCCH is introduced and SCCH is used for transmitting control plane signalling including only PC5-RRC messages. Whether SCCH can also be used to transmit PC5-S messages is not concluded.
Observation 4:
To identify sidelink logical channels for control plane signalling, total 3 LCID values are sufficient if SCCH can also be used to transmit PC5-S messages, and 5 LCID values may be needed otherwise. 
Proposal 1:
RAN2 discuss if SCCH carriers both PC5-RRC message and PC5-S message.
In NR Uu, except for CCCH configuration, each AS configuration of one DCCH for SRB is specified in default SRB configurations in the NR RRC specification, including e.g. PDCP-Config, RLC-Config, logicalChannelIdentity, LogicalChannelConfig and etc. Normally, the UE applies the default SRB configurations for a SRB unless RRCReconfiguration configures the SRB with particular AS configuration.
	9.1.1.2
CCCH configuration

Parameters

Name

Value

Semantics description

Ver

SDAP configuration
Not used
PDCP configuration

Not used
RLC configuration

TM

Logical channel configuration

>priority

1

Highest priority

>prioritisedBitRate

infinity

>bucketSizeDuration

ms1000

>logicalChannelGroup

0

9.2.1
Default SRB configurations

Parameters

Name

Value

Semantics description

Ver

SRB1

SRB2

SRB3

PDCP-Config

>t-Reordering

infinity

RLC-Config CHOICE

Am

ul-RLC-Config

>sn-FieldLength

>t-PollRetransmit

>pollPDU

>pollByte

>maxRetxThreshold

size12

ms45

infinity

infinity

t8

dl-RLC-Config

>sn-FieldLength

>t-Reassembly

>t-StatusProhibit

size12

ms35
ms0

logicalChannelIdentity
1

2

3

LogicalChannelConfig

>priority

1

3

1

>prioritisedBitRate

infinity

>logicalChannelGroup

0




In NR SL, we think there are two options for provisioning SCCH configuration, one is to provide the SCCH configuration via system information and the other is to specify the SCCH configuration in the RRC specification. Since two paired UEs may camp on different cells and system information in two cells may be different (unless extra coordination among cells), we think the second option may be better.
Observation 5:
If two pair UEs camp on different cells and system information in different cells are different, the parameters of the SCCH configurations provided in the system information belonging to different cells may not be aligned between these two UEs. 
Proposal 2:
SCCH configuration is specified in the RRC specification. FFS the content of the SCCH configuration.

3. Conclusion
We observe and propose the following:

Observation 1:
In Uu, SRB is used for transmitting control plane signalling including RRC messages and NAS messages.

Observation 2:
In LTE SL, SCCH is not introduced so that the control plane signalling (PC5-S messages) is transmitted via STCH.

Observation 3:
In NR SL, SCCH is introduced and SCCH is used for transmitting control plane signalling including only PC5-RRC messages. Whether SCCH can also be used to transmit PC5-S messages is not concluded.
Observation 4:
To identify sidelink logical channels for control plane signalling, total 3 LCID values are sufficient if SCCH can also be used to transmit PC5-S messages, and 5 LCID values may be needed otherwise. 
Observation 5:
If two pair UEs camp on different cells and system information in different cells are different, the parameters of the SCCH configurations provided in the system information belonging to different cells may not be aligned between these two UEs. 
Proposal 1:
RAN2 discuss if SCCH carriers both PC5-RRC message and PC5-S message.

Proposal 2:
SCCH configuration is specified in the RRC specification. FFS the content of the SCCH configuration.
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