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[bookmark: _Ref488331639][bookmark: _Ref178064866]Introduction
This paper will discuss the following RAN1 LS to RAN2 on msg1/msgA transmission channel access control in SIB1. 
	In RAN1 #111, RAN1 reaches the following agreement
Agreement
Introduce ra-ChannelAccess-r17 in SIB1 and other relevant RRC indicator fields (if needed) to control msg1/msgA transmission with and without LBT
· The TP CA-1-4 below is provided as an example of the expected RAN1 specification change.
· Send LS to RAN2 to request introducing ra-ChannelAccess-r17 in SIB1 and other relevant RRC indicator fields (if needed). If configured, indicating UE should perform LBT before msg1/msgA transmission. Ask RAN2 to confirm whether RAN2 is able to introduce this RRC change and confirm to RAN1.
· Note: gNB is responsible to configure the ra-ChannelAccess-r17 properly to comply with local regulation

====TP CA-1-4 for 37.213===============
4.4.5       Exempted transmissions from sensing
In regions where channel sensing is required to access a channel for transmission and short control signalling exemption is allowed by regulation, a gNB/UE may transmit the following transmission(s) on a channel without sensing the channel:
-     Transmission(s) of the discovery burst by the gNB
-     If the higher layer parameter ra-ChannelAccess-r17 is not configured, transmission(s) of the first message in a random access procedure by the UE
===End of TP CA-1-4======================
RAN1 would like to request RAN2 to introduce ra-ChannelAccess-r17 in SIB1 and other relevant RRC indicator fields (if needed). If ra-ChannelAccess-r17 is configured, UE should perform LBT before msg1/msgA transmission if channelAccessMode2-r17 is provided. RAN1 would like RAN2 to confirm whether RAN2 is able to introduce this RRC change.



Discussion
In this LS, RAN1 has requested RAN2 for the following 2 actions:
· Introduce ra-ChannelAccess-r17 in SIB1 to control the msg1/msgA transmission with and without LBT;
· Confirm the feasibility of introducing “If ra-ChannelAccess-r17 is configured, UE should perform LBT before msg1/msgA transmission if channelAccessMode2-r17 is provided” in RRC.
The new parameter in SIB1 to indicate the region regulation on whether the UE should perform LBT for msg1/msgA is similar to parameter channelAccessMode2-r17, i.e., the parameter to indicate the region regulation on whether LBT is mandatory in a region, these indications from gNB are needed for the UE to be aware of region regulation.
[bookmark: _Toc127525782]UE cannot know region regulation without gNB configuration.
According to 37.213, UE transmits the first message in RACH without sensing the channel if the regulation is
· Channel sensing is required to access a channel for transmission=> it is determined by channelAccessMode2-r17;
· Short control signalling exemption is allowed by regulation=> UE cannot determine this without the indication from gNB.
Therefore, without the indication from gNB, the UE behavior in 37.213 is not clear which will cause ambiguity on UE behavior, so RAN1 requests RAN2 to introduce ra-ChannelAccess-r17 in SIB1 to fix the issue.
[bookmark: _Toc127525783]Without the indication of whether msg1/msgA with the short control signalling exemption is allowed by regulation, the UE behavior in current 37.213 is not clear.
Therefore, the introduction of ra-ChannelAccess-r17 in SIB1 to control the msg1/msgA transmission with and without LBT as requested by RAN1 is needed.
[bookmark: _Toc127525791]RAN2 to confirm to introduce ra-ChannelAccess-r17 in SIB1 to control the msg1/msgA transmission with and without LBT.
Then for the confirmation of the feasibility of introducing “If ra-ChannelAccess-r17 is configured, UE should perform LBT before msg1/msgA transmission if channelAccessMode2-r17 is provided” in RRC, i.e., use the absence of ra-ChannelAccess-r17 to indicate UE can transmit msg1/msgA without LBT, this can be analyzed in the following cases
Table 1 Operability analysis for using the method in RAN1 LS
	Case-0: Old UE +Old gNB
	Assume UE will perform LBT for msg1/msgA by default.

	Case-1: New UE +Old gNB
	There will be no ra-ChannelAccess-r17 in SIB1, which means to the new UE, LBT is indicated as not needed=> which is not aligned with Case-0 (legacy UE behavior) and may be against the regional regulation.

	Case-2: Old UE +New gNB
	UE will follow default behavior no matter whether ra-ChannelAccess-r17 is configured or not since it cannot decode the new field. =>which is aligned with Case-0 (legacy UE behavior)

	New UE/gNB: UE/gNB supports using the absence of ra-ChannelAccess-r17 to indicate msg1/msgA can be transmitted W/O LBT
   Old UE/gNB: UE/gNB doesn’t support ra-ChannelAccess-r17 indicator


As shown in the above Table 1, the method asked by RAN1 is not feasible in case a new UE (a UE determines whether to perform LBT for msg1/msgA or not based on the configure/absence of ra-ChannelAccess-r17) with an old gNB, since the UE cannot differentiate whether ra-ChannelAccess-r17 is absent due to gNB doesn’t support this feature or it is due to UE is allowed by the network to transmit msg1/msgA without LBT.
[bookmark: _Toc127525784]If using the absence of ra-ChannelAccess-r17 to indicate the msg1/msgA with short control signalling is supported in the region, the UE support this feature cannot differentiate the case between gNB doesn’t support this feature or msg1/msgA without LBT is allowed in the region.
[bookmark: _Toc126332229][bookmark: _Toc127525785]The ambiguity is due to the use of a single parameter ra-ChannelAccess-r17 with 2 status (configured/not configured) to represent 3 conditions. And the not-configured status may cause multiple consequences in different cases, i.e., the absence of ra-ChannelAccess-r17 in case-0 and case-1 means different UE behaviors.
[bookmark: _Toc127525786]The absence of ra-ChannelAccess-r17 means different UE behaviors in different cases.
To solve this issue, either extending the information carried by the indication (Option-1/Option-3) or align the UE behavior in different cases (Option-2) as the following 3 options:
· Option-1: use the inner/outer branch structure to imply the differentiation of different cases, i.e., indicate whether the gNB supports ra-ChannelAccess-r17 or not based on the existence of the outer structure, and further indicate whether the msg1/msgA with short control signalling is allowed based on the inner structure;
· Option-2: use the existence of ra-ChannelAccess-r17 in SIB1 to indicate msg1/msgA with short control signaling is supported in the region, i.e., to align the UE behavior in case ra-ChannelAccess-r17 is not configured;
· Option-3: use 2 bits indication, e.g., “allowed” to indicate msg1/msgA with short control signalling is allowed and “notAllowed” to indicate msg1/msgA with short control signalling is not allowed .
In Option-1, it uses the outer structure to different the old/new gNB and use the inner structure configuration to indicate msg1/msgA with short control signaling is allowed or not, which can mitigate the ambiguity as follows:
Table 2 Operability analysis for Option-1
	Case-0: Old UE +Old gNB
	Assume UE will perform LBT for msg1/msgA by default.

	Case-1: New UE +Old gNB
	There will be no outer structure indication in SIB1, which means to the new UE, LBT is indicated as needed (UE recognizes this is an old gNB)=> which is aligned with Case-0 (legacy UE behavior) and allowed by regulation.

	Case-2: Old UE +New gNB
	UE will follow default behavior no matter whether ra-ChannelAccess-r17 is configured or not since it cannot decode the new field. =>which is aligned with Case-0 (legacy UE behavior)

	New UE/gNB: UE/gNB supports using the existing of ra-ChannelAccess-r17 to indicate UE can transmit msg1/msgA without LBT
   Old UE/gNB: UE/gNB doesn’t support ra-ChannelAccess-r17 indicator


As analyzed above, Option-1 is feasible and the change to RRC spec is as follows TP1:
	…
SIB1-v1700-IEs ::=               SEQUENCE {
    hsdn-Cell-r17                        ENUMERATED {true}                                              OPTIONAL,  -- Need R
    uac-BarringInfo-v1700                SEQUENCE {
        uac-BarringInfoSetList-v1700         UAC-BarringInfoSetList-v1700
    }                                                                                                   OPTIONAL,  -- Cond MINT
    sdt-ConfigCommon-r17                 SDT-ConfigCommonSIB-r17                                        OPTIONAL,  -- Need R
    redCap-ConfigCommon-r17              RedCap-ConfigCommonSIB-r17                                     OPTIONAL,  -- Need R
    featurePriorities-r17        SEQUENCE {
        redCapPriority-r17           FeaturePriority-r17                                                OPTIONAL,  -- Need R
        slicingPriority-r17          FeaturePriority-r17                                                OPTIONAL,  -- Need R
        msg3-Repetitions-Priority-r17 FeaturePriority-r17                                               OPTIONAL,  -- Need R
        sdt-Priority-r17             FeaturePriority-r17                                                OPTIONAL   -- Need R
    }                                                                                                   OPTIONAL,  -- Need R
    si-SchedulingInfo-v1700      SI-SchedulingInfo-v1700                                                OPTIONAL,  -- Need R
    hyperSFN-r17                 BIT STRING (SIZE (10))                                                 OPTIONAL,  -- Need R
    eDRX-AllowedIdle-r17         ENUMERATED {true}                                                      OPTIONAL,  -- Need R
    eDRX-AllowedInactive-r17     ENUMERATED {true}                                                      OPTIONAL,  -- Cond EDRX-RC
    intraFreqReselectionRedCap-r17 ENUMERATED {allowed, notAllowed}                                     OPTIONAL,  -- Need S
    cellBarredNTN-r17            ENUM 2 ERATED {barred, notBarred}                                         OPTIONAL,  -- Need S
    nonCriticalExtension         SEQUENCE {}SIB1-v1730-IEs                                                            OPTIONAL

SIB1-v1730-IEs ::=               SEQUENCE {
   ra-ChannelAccessInfo-r17 ::=               SEQUENCE {
      ra-ChannelAccess-r17                                                                                                               OPTIONAL,  -- Need R
      }
OPTIONAL,  -- Need R
    nonCriticalExtension             SEQUENCE {}                                                     OPTIONAL
}
…
	SIB1 field descriptions

	<omit>

	ra-ChannelAccess-r17
The field indicates UE shall perform LBT for the transmission of msg1/msgA when channel sensing is required to access a channel. If ra-ChannelAccess-r17 is configured or if ra-ChannelAccessInfo-r17 and ra-ChannelAccess-r17 are not configured, UE transmits msg1/msgA with sensing the channel. Otherwise, if ra-ChannelAccess-r17 is not configured but ra-ChannelAccessInfo-r17 is configured, UE can transmit msg1/msgA without sensing the channel.  

	<omit>





In Option-2, it uses “exist” (configured) instead of “absence” (not configured) to indicate msg1/msgA with short control signaling is allowed, which can align the UE behavior in different cases as follows:
Table 3 Operability analysis for Option-2
	Case-0: Old UE +Old gNB
	Assume UE will perform LBT for msg1/msgA by default.

	Case-1: New UE +Old gNB
	There will be no ra-ChannelAccess-r17 in SIB1, which means to the new UE, LBT is indicated as needed=> which is aligned with Case-0 (legacy UE behavior) and allowed by regulation.

	Case-2: Old UE +New gNB
	UE will follow default behavior no matter whether ra-ChannelAccess-r17 is configured or not since it cannot decode the new field. =>which is aligned with Case-0 (legacy UE behavior)

	New UE/gNB: UE/gNB supports using the existing of ra-ChannelAccess-r17 to indicate UE can transmit msg1/msgA without LBT
   Old UE/gNB: UE/gNB doesn’t support ra-ChannelAccess-r17 indicator


Option-2 is feasible while it kind of reverses RAN1 agreement in the LS. According to RAN1 LS, RAN2 can discuss/analyze the feasibility of the agreement from RAN1, and the ASN.1 design is in RAN2 scope, so RAN2 can make some modifications to make the solution feasible.
 With Option-2, the change to RRC spec is as follows TP2:
	…
SIB1-v1700-IEs ::=               SEQUENCE {
    hsdn-Cell-r17                        ENUMERATED {true}                                              OPTIONAL,  -- Need R
    uac-BarringInfo-v1700                SEQUENCE {
        uac-BarringInfoSetList-v1700         UAC-BarringInfoSetList-v1700
    }                                                                                                   OPTIONAL,  -- Cond MINT
    sdt-ConfigCommon-r17                 SDT-ConfigCommonSIB-r17                                        OPTIONAL,  -- Need R
    redCap-ConfigCommon-r17              RedCap-ConfigCommonSIB-r17                                     OPTIONAL,  -- Need R
    featurePriorities-r17        SEQUENCE {
        redCapPriority-r17           FeaturePriority-r17                                                OPTIONAL,  -- Need R
        slicingPriority-r17          FeaturePriority-r17                                                OPTIONAL,  -- Need R
        msg3-Repetitions-Priority-r17 FeaturePriority-r17                                               OPTIONAL,  -- Need R
        sdt-Priority-r17             FeaturePriority-r17                                                OPTIONAL   -- Need R
    }                                                                                                   OPTIONAL,  -- Need R
    si-SchedulingInfo-v1700      SI-SchedulingInfo-v1700                                                OPTIONAL,  -- Need R
    hyperSFN-r17                 BIT STRING (SIZE (10))                                                 OPTIONAL,  -- Need R
    eDRX-AllowedIdle-r17         ENUMERATED {true}                                                      OPTIONAL,  -- Need R
    eDRX-AllowedInactive-r17     ENUMERATED {true}                                                      OPTIONAL,  -- Cond EDRX-RC
    intraFreqReselectionRedCap-r17 ENUMERATED {allowed, notAllowed}                                     OPTIONAL,  -- Need S
    cellBarredNTN-r17            ENUM 2 ERATED {barred, notBarred}                                         OPTIONAL,  -- Need S
    nonCriticalExtension         SEQUENCE {}SIB1-v1730-IEs                                                            OPTIONAL

SIB1-v1730-IEs ::=               SEQUENCE {
   ra-ChannelAccess-r17                                                                                                               OPTIONAL,  -- Need R
    nonCriticalExtension             SEQUENCE {}                                                     OPTIONAL
}
…
	SIB1 field descriptions

	<omit>

	ra-ChannelAccess-r17
The field indicates msg1/msgA with short control signalling exemption is allowed when channel sensing is required to access a channel for transmission. If ra-ChannelAccess-r17 is configured, UE can transmit msg1/msgA without sensing the channel. Otherwise, if ra-ChannelAccess-r17 is not configured, LBT is required.

	<omit>





In Option-3, the 2 bits indication is used, i.e., use an explicit way to indicate whether the short control signaling is supported or not, which has no ambiguity on the UE behavior as well, as follows
Table 4 Operability analysis for Option-3
	Case-0: Old UE +Old gNB
	Assume UE will perform LBT for msg1/msgA by default.

	Case-1: New UE +Old gNB
	There will be no ra-ChannelAccess-r17 in SIB1, and the new UE can recognize the gNB is an old gNB, so it will follow the default behavior=> which is aligned with Case-0 (legacy UE behavior) and allowed by regulation.

	Case-2: Old UE +New gNB
	UE will follow default behavior no matter whether ra-ChannelAccess-r17 is configured or not since it cannot decode the new field. =>which is aligned with Case-0 (legacy UE behavior)

	New UE/gNB: UE/gNB supports using the existing of ra-ChannelAccess-r17 to indicate UE can transmit msg1/msgA without LBT
   Old UE/gNB: UE/gNB doesn’t support ra-ChannelAccess-r17 indicator


With Option-3, the change to RRC spec is as follows TP3:
	…
SIB1-v1700-IEs ::=               SEQUENCE {
    hsdn-Cell-r17                        ENUMERATED {true}                                              OPTIONAL,  -- Need R
    uac-BarringInfo-v1700                SEQUENCE {
        uac-BarringInfoSetList-v1700         UAC-BarringInfoSetList-v1700
    }                                                                                                   OPTIONAL,  -- Cond MINT
    sdt-ConfigCommon-r17                 SDT-ConfigCommonSIB-r17                                        OPTIONAL,  -- Need R
    redCap-ConfigCommon-r17              RedCap-ConfigCommonSIB-r17                                     OPTIONAL,  -- Need R
    featurePriorities-r17        SEQUENCE {
        redCapPriority-r17           FeaturePriority-r17                                                OPTIONAL,  -- Need R
        slicingPriority-r17          FeaturePriority-r17                                                OPTIONAL,  -- Need R
        msg3-Repetitions-Priority-r17 FeaturePriority-r17                                               OPTIONAL,  -- Need R
        sdt-Priority-r17             FeaturePriority-r17                                                OPTIONAL   -- Need R
    }                                                                                                   OPTIONAL,  -- Need R
    si-SchedulingInfo-v1700      SI-SchedulingInfo-v1700                                                OPTIONAL,  -- Need R
    hyperSFN-r17                 BIT STRING (SIZE (10))                                                 OPTIONAL,  -- Need R
    eDRX-AllowedIdle-r17         ENUMERATED {true}                                                      OPTIONAL,  -- Need R
    eDRX-AllowedInactive-r17     ENUMERATED {true}                                                      OPTIONAL,  -- Cond EDRX-RC
    intraFreqReselectionRedCap-r17 ENUMERATED {allowed, notAllowed}                                     OPTIONAL,  -- Need S
    cellBarredNTN-r17            ENUM 2 ERATED {barred, notBarred}                                         OPTIONAL,  -- Need S
    nonCriticalExtension         SEQUENCE {}SIB1-v1730-IEs                                                            OPTIONAL
}
SIB1-v1730-IEs ::=               SEQUENCE {
    ra-ChannelAccess-r17           ENUMERATED {allowed, notAllowed}                                                                                                    OPTIONAL,  -- Need R
    nonCriticalExtension             SEQUENCE {}                                                     OPTIONAL
}
…
	SIB1 field descriptions

	<omit>

	ra-ChannelAccess-r17
This field indicates whether msg1/msgA with short control signalling exemption is allowed when channel sensing is required to access a channel for transmission, value allowed means UE can transmit msg1/msgA without sensing the channel. Otherwise, if ra-ChannelAccess-r17 is not configured or the value of ra-ChannelAccess-r17 is notAllowed, LBT is required.

	<omit>





As analyzed above, Option-1, Option-2 and Option-3 can be the feasible way to address the issue in this LS, RAN2 can discuss which option to go and change RRC specification accordingly.
[bookmark: _Toc127525792]RAN2 to discuss the following 3 Options to introduce ra-ChannelAccess-r17:
[bookmark: _Toc127525793]Option-1: use the inner/outer branch structure to imply the differentiation of the new/old gNB and the support of the msg1/msgA with short control signalling;
[bookmark: _Toc127525794]Option-2: use the existence of ra-ChannelAccess-r17 in SIB1 to indicate msg1/msgA with short control signaling is supported;
[bookmark: _Toc127525795]Option-3: use 2 bits indication, e.g., “allowed” or “notAllowed” to explicitly indicate msg1/msgA with short control signalling is allowed or not.
[bookmark: _Toc126766357][bookmark: _Toc126766358][bookmark: _Toc127525796]RAN2 to change RRC specification as in the above TP1, TP2 or TP3 based on the conclusion of Proposal 2.
Among the 3 Options in proposal 2, Option-1 is more aligned with the solution in the RAN1 LS, i.e., use the absence of ra-ChannelAccess-r17 to indicate the support of msg1/msgA transmission without LBT. So Option-1 is preferred.
Finally, RAN2 needs to send LS to RAN1 on the RAN2 decision on this issue, a reply LS has been drafted based on Option-1 (as in the appendix) which can be used as the baseline.
[bookmark: _Toc127525797]RAN2 to reply LS to RAN1 on the RAN2 decision as the draft in the appendix.
Conclusion
We have the following observations:
Observation 1	UE cannot know region regulation without gNB configuration.
Observation 2	Without the indication of whether msg1/msgA with the short control signalling exemption is allowed by regulation, the UE behavior in current 37.213 is not clear.
Observation 3	If using the absence of ra-ChannelAccess-r17 to indicate the msg1/msgA with short control signalling is supported in the region, the UE support this feature cannot differentiate the case between gNB doesn’t support this feature or msg1/msgA without LBT is allowed in the region.
Observation 4	The absence of ra-ChannelAccess-r17 means different UE behaviors in different cases.

We have the following proposals:
Proposal 1	RAN2 to confirm to introduce ra-ChannelAccess-r17 in SIB1 to control the msg1/msgA transmission with and without LBT.
Proposal 2	RAN2 to discuss the following 3 Options to introduce ra-ChannelAccess-r17:
Option-1: use the inner/outer branch structure to imply the differentiation of the new/old gNB and the support of the msg1/msgA with short control signalling;
Option-2: use the existence of ra-ChannelAccess-r17 in SIB1 to indicate msg1/msgA with short control signaling is supported;
Option-3: use 2 bits indication, e.g., “allowed” or “notAllowed” to explicitly indicate msg1/msgA with short control signalling is allowed or not.
Proposal 3	RAN2 to change RRC specification as in the above TP1, TP2 or TP3 based on the conclusion of Proposal 2.
Proposal 4	RAN2 to reply LS to RAN1 on the RAN2 decision as the draft in the appendix.

[bookmark: _In-sequence_SDU_delivery][bookmark: _Ref189809556][bookmark: _Ref174151459][bookmark: _Ref450865335]Reference
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Appendix: Draft reply LS to RAN1 
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[bookmark: _Hlk41686089]Title:	Reply LS on msg1/msgA transmission channel access control in SIB1
Response to:	R2-2300017 (R1-2212965)
Release:	Rel-17
Work Item:	NR_ext_to_71GHz-Core

Source:	RAN2
To:	RAN1
Cc:	

Contact Person:	
Contact Person:	
Name:	Bingxue Leng
E-mail Address:	<lengbingxue@oppo.com>

Send any reply LS to:	3GPP Liaisons Coordinator, mailto:3GPPLiaison@etsi.org 	

Attachments:	R2-230xxxx 


1. Overall Description:
RAN2 thanks RAN1 for the LS msg1/msgA transmission channel access control in SIB1. 
RAN2 discussed the introduction of ra-ChannelAccess-r17 in SIB1 based on the following TP from RAN1 LS, and confirms RAN2 is able to introduce the corresponding change in RRC. The approved CR is attached.
4.4.5       Exempted transmissions from sensing
In regions where channel sensing is required to access a channel for transmission and short control signalling exemption is allowed by regulation, a gNB/UE may transmit the following transmission(s) on a channel without sensing the channel:
-     Transmission(s) of the discovery burst by the gNB
-     If the higher layer parameter ra-ChannelAccess-r17 is not configured, transmission(s) of the first message in a random access procedure by the UE

2. Actions:
To RAN1: RAN2 respectfully asks RAN1 to take the above information into account in the future work.

3. Dates of Next TSG-RAN WG2 Meetings:
TSG RAN WG2 Meeting #121bis-e	17 April– 26 April 2023	eMeeting
TSG RAN WG2 Meeting #122	22 May – 26 May 2023	Incheon, KR
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