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1 Introduction
WID of Sidelink relay (RP-210904) was agreed in RAN#91e [1]. The related WID objectives on control plane procedures of L2 relay are summarized below.

The objective of this work item is to specify solutions to enable single-hop, sidelink-based, L2 and L3 based UE-to-Network (U2N) relaying. 
Work Item objectives specific to Layer-2 (L2) relaying:

6. Specify Control Plane procedures for U2N, including RRC connection management, system information delivery, paging mechanism and access control for Remote UE [RAN2, RAN3]
NOTE 2:
For L2 UE-to-Network Relay, it is assumed that the Remote UE has a single active connection towards gNB via only a single Relay UE at a given time in this release.

NOTE 3:
Only NR Uu interface, i.e. gNB, and 5GC is considered, and it is limited to NR SA scenario in this release.

In RAN2#116-e [2], RAN2#115-e [3], RAN2#114-e [4] and RAN2#113b-e [5], some progress was made on L2 control plane procedure. However, there are still a lot of leftover issues. In this contribution, we discuss remaining issues on paging forwarding and SIB forwarding. Specifically, the following issues are discussed:
· Remaining issues on paging forwarding 

· PC5 signaling details
· Uu signaling details
· Remaining issues on SIB forwarding

· SIB delivery before PC5 connection

· SIB delivery after PC5 connection 
Please note that remaining issues on RRC connection management are discussed in our companion contribution [6].
2 Discussion
2.1 Remaining issues on paging forwarding
2.1.1 PC5 signalling details
In RAN2#116-e [2] and RAN2#115-e [3], the following agreements on PC5 signaling for paging forwarding were made:

RAN2#115-e
[Easy]Proposal 4: RRC_IDLE/RRC_INACTIVE remote UE provides 5G-S-TMSI/I-RNTI to RRC_IDLE/RRC_INACTIVE relay UE. (17/20)

[Easy]Proposal 5: RRC_IDLE/RRC_INACTIVE Relay UE decodes received paging message to derive the 5G-S-TSMI/I-RNTI and forward the paging message accordingly. (17/20)

[Easy]Proposal 6: RRC_IDLE/RRC_INACTIVE remote UE provide its Uu DRX cycle information to RRC_IDLE/RRC_INACTIVE relay UE. FFS what is Uu DRX cycle information and how to provide. (18/20)

RAN2#116-e

Proposal 1 (modified): 
Relay UE in RRC_CONNECTED, if configured with paging CSS, can determine whether to monitor POs for a remote UE based on PC5-RRC signalling received from the remote UE.  FFS on the signalling contents and for the case of idle/inactive relay UE. [18/23]
Proposal 2: 
Remote UE paging occasions are derived by the relay UE from the formula in 38.304 (for PF/PO calculation).  [23/23]

Proposal 3: 
Relay UE determines all parameters except for the UE specific DRX cycle and the UE ID, from the relay’s own acquisition of SIB1.  FFS details of what the remote UE provides to the relay UE for the remote UE’s UE specific DRX cycle. [20/23]
Proposal 4 (modified): 
UE ID and information on UE specific DRX cycle (as provided by the remote UE in accordance with P3) is provided by the remote UE to the relay UE using PC5-RRC signalling. [23/23]

However, its signalling details are still not clear as the FFSs showed. Specially, we address below issues one by one:
· FFS1: Details of UE specific DRX cycle provided to relay UE
· FFS2: Signalling contents and case of idle/inactive relay UE
2.1.1.1 FFS on details of UE specific DRX cycle provided to relay UE
During online discussion of RAN2#116-e [2], the below 3 alternative solutions on UE specific DRX cycle were identified:
· Alt-1: T1= UE dedicated DRX cycle in NAS, T2=RAN paging cycle 
· Alt-2: T=min(UE dedicated DRX cycle in NAS, RAN paging cycle)  
· Alt-3: T=min(default DRX cycle, UE dedicated DRC cycle in NAS, RAN paging cycle)
For these 3 alternatives, companies’ views were diverse, and thereby it was not concluded in RAN2#116-e [2]. We prefer Alt-3. The main argument for Alt-1 and Alt-2 is that default DRX cycle is always obtained by relay UE in SIB and remote UE may not need to acquire it. So, only UE specified information is needed to be shared with relay UE. However, we don’t think it is a valid argument: NW can page a UE only after the UE camps and performs registration which needs UE to first read SIB1. Therefore, remote UE should have read SIB1 including default DRX cycle info before NW can page it. 
Observation 1: NW can page a UE only after the UE camps and performs registration which needs UE to first read SIB1. Therefore, remote UE should have read SIB1 including default DRX cycle info before NW can page it

Then, we prefer that the remote UE performs all the minimum operations to avoid having to send multiple DRX cycles to the relay UE (i.e., Alt-3), which is the simplest solution. Obviously, all the required information on paging monitoring should be carried via PC5 RRC message. To make the proposal clearer, we make below 2 proposals for IDLE and INACTIVE remote UE, respectively.
Proposal 1: RRC_IDLE remote UE provides its 5G-S-TMSI and Uu DRX cycle T= min(default DRX cycle, UE dedicated DRC cycle in NAS) to relay UE via PC5 RRC message

Proposal 2: RRC_INACTIVE remote UE provides its 5G-S-TMSI, I-RNTI and Uu DRX cycle T= min(default DRX cycle, UE dedicated DRC cycle in NAS, RAN paging cycle) to relay UE via PC5 RRC message
2.1.1.2 FFS on signalling contents and case of idle/inactive relay UE
In our understanding, the main issue behind this FFS is whether the RRC state of remote UE should be shared with relay UE. This issue was also discussed in email discussion#610 of RAN2#115-e [7] and it was not concluded due to diverse opinions, which can be summarized as below:
· Alt-1: RRC state of remote UE needs to be shared with relay UE via PC5 RRC message
· Alt-2: RRC state of remote UE needs to be known by relay UE, but it can be implicitly derived (e.g., whether I-RNTI is shared) 
· Alt-3: Remote UE can just indicate relay UE whether to start or stop paging monitoring (i.e., no need to share its RRC state) 
We think Alt-3 can’t work because relay UE’s paging monitoring behaviours were agreed to be different when remote UE is in different RRC states. The below Table.1 summarized the current agreements. 
	
	Relay UE in IDLE
	Relay UE in INACTIVE
	Relay UE in CONNECTED

	Remote UE in IDLE
	Monitor CN paging
	Monitor CN paging
	Monitor CN paging if the active DL BWP of Relay UE is configured with common CORESET and common search space. Otherwise, dedicated RRC signalling is used 

	Remote UE in INACTIVE
	Monitor both RAN and CN paging
	Monitor both RAN and CN paging
	Monitor both RAN and CN paging if the active DL BWP of Relay UE is configured with common CORESET and common search space. Otherwise, dedicated RRC signalling is used

	Remote UE in CONNECTED
	
	
	Monitor for SI change indication and/or PWS notifications in any PO as legacy.


Table.1 Summary of different relay UE paging monitoring behaviours in different RRC states
As example, relay UE needs to know whether remote UE is in IDLE or INACTIVE state so that it can determine whether to monitor remote UE’s RAN paging. 
Observation 2: Relay UE’s paging monitoring behaviours were agreed to be different when remote UE is in different RRC states. As example, relay UE needs to know whether remote UE is in IDLE or INACTIVE state so that it can determine whether to monitor remote UE’s RAN paging. 
During the online discussion of RAN2#106-e [2], some companies argued that RRC state of remote UE is not necessary to be shared with relay UE because gNB can identify remote UE’s RRC state. However, we don’t think it is always true because autonomous RRC state transition is allowed according to TS 38.331 [10]. Specially, the UE’s autonomous RRC state transition from INACTIVE to IDLE can happen in the following cases:
1) T319 expiry or integrity check failure from lower layers while T319 is running
2) UE receives CN paging
3) Inability to comply with RRCResume
4) Intra-RAT Cell re-selection while T319 or T302 is running
5) UE failed to trigger RNA due to T380 expires or due AC barring.
6) Inter-RAT cell reselection.

Observation 3: TS 38.331 allows the UE’s autonomous RRC state transition from INACTIVE to IDLE in the following cases (i.e., gNB is not aware of the RRC state transition of remote UE):

· T319 expiry or integrity check failure from lower layers while T319 is running

· UE receives CN paging

· Inability to comply with RRCResume
· Intra-RAT Cell re-selection while T319 or T302 is running

· UE failed to trigger RNA due to T380 expires or due AC barring.
· Inter-RAT cell reselection

Therefore, we prefer Alt-1/Alt-2, i.e., RRC state of remote UE is required to be known by relay UE. 
Proposal 3: Because relay UE’s paging monitoring behaviors depends on remote UE’s RRC states, RRC state of remote UE is required to be known by relay UE. 
Then, regarding to Alt-1 vs Alt-2, we prefer explicit indication (i.e., Alt-1). The issue of Alt-2 is that UE ID is required to be sent to relay UE in case of remote UE’s RRC state transition. It may incur a high overhead in PC5 RRC signalling. For example, every time when remote UE transits from INACTIVE to IDLE, it needs to send its 48-bit 5G-S-TMSI to relay UE. It is unnecessary because 5G-S-TMSI is fixed for a remote UE. Instead, just 2 bit is required if explicit indication is used.  
Observation 4: The issue of implicit derivation of RRC state of remote UE is that UE IDs (48-bit 5G-S-TMSI and/or I-RNTI) are required to be sent to relay UE for each remote UE’s RRC state transition
Furthermore, we think it makes sense to introduce an indication for relay to stop monitoring remote UE’s paging, for example, when remote UE performs relay (re)selection or remote UE wants to monitor paging by itself.  

Observation 5: It makes sense to introduce an indication for relay to stop monitoring remote UE’s paging, for example when remote UE performs relay (re)selection or remote UE wants to monitor paging by itself.  
Based on above analysis, we propose to introduce a 2-bit indication of remote UE’s RRC state in PC5 RRC message, where “00” is IDLE; “01” is INACTIVE, “10” is CONNECTED, “11” is stopping paging monitoring. 
Proposal 4: Introduce a 2-bit indication of remote UE’s RRC state in PC5 RRC message, where “00” is IDLE; “01” is INACTIVE, “10” is CONNECTED, “11” is stopping paging monitoring. 
Finally, it is necessary that remote UE can timely share its latest paging related info with relay UE, so that relay UE can quickly change its paging monitoring behaviour. Thus, we propose that upon change of either UE-ID (5G-S-TMSI/I-RNTI), or paging cycle, or RRC state transition, the remote UE sends the updated info to relay UE via PC5 RRC message.    
Proposal 5: Upon change of either UE-ID (5G-S-TMSI and/or I-RNTI), or paging cycle, or RRC state transition, the remote UE sends the updated info to relay UE via PC5 RRC message.    

2.1.2 Uu signalling details

In RAN2#116-e [2], the WA of introducing dedicated RRC message for paging forwarding when relay UE is in CONNECTED and remote UE is in IDLE/INACTIVE state was confirmed. And some related Uu signaling were agreed:
Agreements:

Proposal 5: 
The dedicated RRC message for delivering remote UE paging to the RRC_CONNECTED relay UE may contain one or more remote UE IDs (5G-S-TMSI or I-RNTI). [23/23]

Proposal 11: 
Agree that Relay UE can notify Remote UE ID (i.e. 5G-S-TMSI/I-RNTI) information to the gNB via dedicated RRC message for paging delivery purpose. [23/23]

We think one remaining issue is the detailed signaling format of the dedicated RRC message to include paging, which was discussed in offline#622 of RAN2#116-e [8] and 2 related proposals with identified options were made:

Proposal 8: 
RAN2 discusses whether the paging message sent over PC5-RRC contains: 

a)
The entire paging record received by the relay UE [9/23]

b)
Only information relevant to that remote UE (i.e. UE ID and/or paging type) [13/23]

Proposal 19: 
RAN2 discuss which RRC message is used to provide remote UE information (i.e. 5G-S-TMSI/I-RNTI) 

a)
UAI [5/23]

b)
SUI [18/23]

We first discuss Proposal 8 of [8], i.e., whether the paging message sent over PC5-RRC contains: 

a) The entire paging record received by the relay UE [9/23]

b) Only information relevant to that remote UE (i.e. UE ID and/or paging type)
Our preference is option a) because it is a more future-proof solution. For example, voice indication was introduced in paging record in Rel-17 MUSIM. Although such voice indication should not be applied to L2 relay in Rel-17, we think it is possible that such indication can be supported in later release. In that case, extra signaling changes have to be introduced if option b) is adopted. The benefit of option b) is PC5 signaling overhead reduction. However, we don’t think PC5 RRC signaling can be overloaded for IDLE/INATIVE remote UE because there is no active data traffic. Thus, we propose to adopt option a). 
Proposal 6: For future-proof consideration, the paging message sent over PC5-RRC contains the entire paging record received by the relay UE
Meanwhile, please note that the existing RRCReconfiguration message already includes dedicated SIB in two transparent containers (dedicatedSIB1-Delivery and dedicatedSystemInformationDelivery):

RRCReconfiguration-v1530-IEs ::=            SEQUENCE {

    masterCellGroup                         OCTET STRING (CONTAINING CellGroupConfig)                             OPTIONAL, -- Need M

    fullConfig                              ENUMERATED {true}                                            OPTIONAL, -- Cond FullConfig

    dedicatedNAS-MessageList                SEQUENCE (SIZE(1..maxDRB)) OF DedicatedNAS-Message           OPTIONAL, -- Cond nonHO

    masterKeyUpdate                         MasterKeyUpdate                                         OPTIONAL, -- Cond MasterKeyChange

    dedicatedSIB1-Delivery                  OCTET STRING (CONTAINING SIB1)                                        OPTIONAL, -- Need N

    dedicatedSystemInformationDelivery      OCTET STRING (CONTAINING SystemInformation)                           OPTIONAL, -- Need N
    otherConfig                             OtherConfig                                                           OPTIONAL, -- Need M

    nonCriticalExtension                    RRCReconfiguration-v1540-IEs                                           OPTIONAL

}

Observation 6: The existing RRCReconfiguration message already includes dedicated SIB in two transparent containers (dedicatedSIB1-Delivery and dedicatedSystemInformationDelivery)
Similarly, it can also include the paging message.
Proposal 7: Similar to dedicated SIB(s), existing RRCReconfiguration message is reused to include paging message as transparent container for remote UE
Then, we discuss Proposal 9 of [8], i.e., which RRC message is used to provide remote UE information (i.e., 5G-S-TMSI/I-RNTI) 

a) UAI [5/23]

b) SUI [18/23]
From technique perspective, we don’t think it makes much difference on whether to use UAI or SUI to provide remote UE information. Thus, we suggest to just follow majority view to adopt option b).

Proposal 8: SUI message is used to provide remote UE ID information (i.e., 5G-S-TMSI / I-RNTI).
2.2 Remaining issues on SIB forwarding

In RAN2#116-e [2] and RAN2#115-e [3], RAN2 has agreed that SIB can be forwarded from relay UE to remote UE both before and after unicast PC5 connection establishment. In this section, we discuss them one by one.
2.2.1 Remaining issues on SIB delivery before PC5 connection

In RAN2#116-e [2], it was agreed as WA that cellAccessRelatedInfo from SIB1 can be forwarded before PC5-RRC connection. 
Agreements

Proposal 17: 
WA: cellAccessRelatedInfo from SIB1 [16/23] is forwarded before PC5-RRC connection.  FFS the exact signalling.
This WA was agreed to support PLMN selection before PC5 link establishment in RAN sharing scenario. The IEs included in cellAccessRelatedInfo are list below: 
CellAccessRelatedInfo   ::=         SEQUENCE {

    plmn-IdentityList                   PLMN-IdentityInfoList,

    cellReservedForOtherUse             ENUMERATED {true}     OPTIONAL,   -- Need R

    ...,

    [[

    cellReservedForFutureUse-r16    ENUMERATED {true}         OPTIONAL,   -- Need R

    npn-IdentityInfoList-r16        NPN-IdentityInfoList-r16  OPTIONAL    -- Need R

    ]]

}

PLMN-IdentityInfoList ::=               SEQUENCE (SIZE (1..maxPLMN)) OF PLMN-IdentityInfo

PLMN-IdentityInfo ::=                   SEQUENCE {

    plmn-IdentityList                       SEQUENCE (SIZE (1..maxPLMN)) OF PLMN-Identity,

    trackingAreaCode                        TrackingAreaCode               OPTIONAL,       -- Need R

    ranac                                   RAN-AreaCode                   OPTIONAL,       -- Need R

    cellIdentity                            CellIdentity,

    cellReservedForOperatorUse              ENUMERATED {reserved, notReserved},

    ...,

    [[

    iab-Support-r16                     ENUMERATED {true}                  OPTIONAL       -- Need S

    ]]

}

And a simple payload overhead analysis can be found in Table 2.

	
	Detailed IEs 
	Payload (bit)
	Total payload (bit)
	Assumption

	cellAccessRelatedInfo
	plmn-IdentityList
	3*25
	~144
	Assume 3 PLMN share common TA, ranac and Cell ID

	
	TAC
	24
	
	

	
	ranac
	7
	
	

	
	cellIdentity
	36
	
	

	
	cellReservedForOperatorUse
	1 
	
	


Table.2 Payload analysis of cellAccessRelatedInfo
As we can see, it has included all the required PLMN specific info (PLMN ID, cell ID, TAC), and its payload size is not large. Thus, we think RAN2 can confirm this WA. In our co-source contribution [9], it was proposed to FFS the RAN sharing case due to compromise between different companies’ views. However, no matter whether RAN sharing is supported, we think it should always be forwarded before PC5-RRC connection. Thus, we propose:
Proposal 9: Confirm the WA that cellAccessRelatedInfo from SIB1 is forwarded before PC5-RRC connection, no matter whether RAN sharing is supported or not in L2 relay
Then, we discuss the FFS on exact signalling to include cellAccessRelatedInfo. This issue has already been discussed in RAN2#116-e [2], and the below two alternatives are identified:
· Alt-1: In a RRC container included in discovery message
· Alt-2: In a new broadcast PC5 RRC message  
We think both alternatives can work with different costs. We prefer Alt-1 because of below justifications:

1) Because relay discovery design has been finalized, we can just reuse the design, i.e., we don’t need extra spec work to design new broadcast PC5 RRC message (Alt-2). And Alt-2 may have RAN1 impacts because it is a new PC5-RRC message. Because there is no RAN1 TU, we think it is NO way to work it out in this release.
2) If Alt-2 is agreed, it implies that remote UE is required to monitor two broadcast messages (i.e., discovery message and broadcast PC5 RRC) before PC5 connection, which introduces extra complexity for remote UE.

Observation 7: If a new broadcast PC5 RRC message is introduced to include cellAccessRelatedInfo from SIB1, extra specification work is required with cross-WG impacts (e.g., L2 ID design in SA2 and new broadcast signal design in RAN1), and remote UE will be required to monitor two broadcast messages (i.e., discovery message and broadcast PC5 RRC) before PC5 connection, which introduces extra complexity for remote UE.
Thus, we propose to adopt Alt-1. Meanwhile, we think this IE should not be optionally provided in discovery message. So, we prefer to include it in a RRC container of primary discovery message. 
Proposal 10: cellAccessRelatedInfo from SIB1 is included in a RRC container of primary discovery message (i.e., not in “Relay Discovery Additional Information”)
2.2.2 Remaining issues on SIB delivery after PC5 connection

In RAN2#116-e [2], multiple important agreements / WAs were agreed. However, there are still some remaining issues, we discuss how to address them in this section 
2.2.2.1 Which SIBs the remote UE could request
In RAN2#116-e [2], it was agreed as WA that remote UE can request any SIB from relay UE if it has a requirement. 
Proposal 12 (modified): 
WA: Any SIB which the remote UE has a requirement to use (e.g. for relay purpose) can be requested by the remote UE (from the relay UE or the network). [20/23]  FFS how to capture this in spec, but this agreement does not automatically imply signalling to request all SIBs.

We understand the concern is that functionalities of some SIB(s) (e.g., SIB11 on EMR) are not supported by L2 relay in this release. However, we don’t think spec should put a restriction on which SIB(s) the remote UE can’t request. We believe that L2 relay will support more NR features in future, and such restriction will cause unnecessary spec work. Meanwhile, we also think it is necessary to clarify that it doesn’t mean the remote UE needs to support the feature related to the request SIB. Thus, we propose to confirm this WA. Because the corresponding proposal is covered in our co-source contribution [9], we skip it in this contribution, and the detailed signaling design can be left to ASN.1 review.
2.2.2.2 Which SIBs relay UE can voluntarily forward 
In RAN2#116-e [2], it was agreed as WA that relay UE can voluntarily forward SIB based on its implementation. 

Proposal 16: 
WA: Voluntary SIB forwarding by the relay UE, aside from SIB update and SIB request, is left to relay UE implementation
Similar to the discussion on which SIBs remote UE can request, we don’t think it is a good idea to forbit relay UE voluntarily forwarding one ore more particular SIBs, especially for SIB update. Thus, we propose to confirm this WA. Because the corresponding proposal is covered in our co-source contribution [9], we skip it in this contribution.
2.2.2.3 Whether to forward short message in PC5 RRC
In RAN2#116-e [2], it was agreed that short message is not forwarded by the relay UE to remote UE in IDLE/INACTIVE state. However, it is still not clear whether short message can be forwarded for remote UE in CONNECTED state.
Proposal 6: 
Assuming short message forwarding is not performed, relay UE can forward PWS SIBs to the remote UE [22/23]

And the below summary proposal was made in offline#622 of RAN2#116-e [8]:
Proposal 5: 
For the remote UE in RRC_CONNECTED, RAN2 discuss which (if any) of the following is performed by a relay UE when it receives short message a) the relay UE forwards short message to the remote UE for the remote UE to perform dedicatedSIBRequest [8/23] b) the relay UE, forwards SI that the remote UE without sending the short message. [9/23]
Based on current agreements, CONNECTED remote UE reuses legacy DedicatedSIBRequest procedure via L2 relay. Some companies think that gNB can store each remote UE’s SIB interest after reception of its dedicatedSIBRequest. And correspondingly, gNB can voluntarily send the related SI to remote UE upon SI updating. So, they think forwarding of short message is not necessary. However, we don’t agree it is always sufficient. CONNECTED remote UE may rely on relay UE’s voluntarily SIB forwarding and doesn’t send DedicatedSIBRequest to gNB. Thus, it is not always true that gNB can know the latest SIB interests of CONNECTED remote UE. In addition, this approach puts a requirement on gNB to store remote UE’s SIB interests and voluntarily send the updated SI to CONNECTED remote UE. RAN2 generally don’t specify requirement for gNB. 
Observation 8: CONNECTED remote UE may rely on relay UE’s voluntarily SIB forwarding and doesn’t send DedicatedSIBRequest to gNB. Thus, it is not always true that gNB can know the latest SIB interests of CONNECTED remote UE.
Therefore, we think relay UE should be allowed to forward short message to remote UE. And it is up to relay UE implementation whether to forward the short message or changed SIB(s) to remote UE in CONNECTED.
Proposal 11: Based on its implementation, relay UE may either forward the indications on PWS and/or SIB update carried in the Short Message (i.e., when either systemInfoModification=1 and/or etwsAndCmasIndication=1) or all updated SIB(s) to remote UE in CONNECTED state via PC5-RRC message.
Finally, because it was agreed that short message is not forwarded by the relay UE to the remote UE in RRC_IDLE / RRC_INACTIVE, a related issue is how it can forward updated SIB to remote UE. 
Agreements:

Proposal 4: 
For the remote UE in RRC_IDLE/RRC_INACTIVE, short message is not forwarded by the relay UE to the remote UE. [19/23]

This issue was discussed in offline#622 of RAN2#116-e [8] and the related proposal with identified options was made:

Proposal 7: 
Assuming short message forwarding is not performed, RAN2 discuss which non-PWS SIB the relay UE forwards to the remote UE upon SI update: 

a) All updated SI [10/23]
b) A subset of the changed SI that is applicable to the remote UE [14/23]
c) Left to relay UE implementation [2/23]
Among these options, we do not accept b) because it is not a valid requirement for relay UE to track SIB interest of remote UE. Although b) has the benefit of PC5 signaling overhead reduction, we don’t think PC5 RRC signaling can be overloaded for IDLE/INATIVE remote UE because there is no active data traffic. Thus, we think a) is the simplest solution.
Proposal 12: If short message forwarding is not performed, relay UE forwards all updated SI to remote UE upon SI update.

2.2.2.4 When in-coverage Remote UE can receive SI via Uu directly

In RAN2#116-e [2], it was agreed that in-coverage remote UE can receive some necessary SIBS via Uu directly as baseline. However, it is not clear whether RAN2 need to specify when in-coverage remote UE to receive SIB from Uu.
Proposal 9: 
As a baseline, in-coverage Remote UE is allowed to acquire some necessary SIB over Uu irrespective of its PC5 connection to Relay UE. [23/23]

According to previous discussion, the main intentions are the two below aspects:

1) Support cell reselection, i.e., in-coverage remote UE should be allowed to receive SIB of target cell during cell reselection (e.g., get SIB1 of target cell to complete cell reselection).

2) Save sidelink resources or UE power consumption when the remote UE is closer to gNB than relay UE.   
For these two scenarios, we don’t think it is not necessary to specify the condition and it is actually difficulty to specify the condition. It can be left to remote UE implementation. 

Proposal 13: In-coverage Remote UE determines to receives SI whether via Uu or relay UE based on its implementation.
3 Conclusion
In this contribution, we discuss remaining issues on paging and SIB forwarding mechanism for L2 U2N relay. Our observations are:

Observation 1: NW can page a UE only after the UE camps and performs registration which needs UE to first read SIB1. Therefore, remote UE should have read SIB1 including default DRX cycle info before NW can page it

Observation 2: Relay UE’s paging monitoring behaviors were agreed to be different when remote UE is in different RRC states. As example, relay UE needs to know whether remote UE is in IDLE or INACTIVE state so that it can determine whether to monitor remote UE’s RAN paging. 

Observation 3: TS 38.331 allows the UE’s autonomous RRC state transition from INACTIVE to IDLE in the following cases (i.e., gNB is not aware of the RRC state transition of remote UE):

· T319 expiry or integrity check failure from lower layers while T319 is running

· UE receives CN paging

· Inability to comply with RRCResume
· Intra-RAT Cell re-selection while T319 or T302 is running

· UE failed to trigger RNA due to T380 expires or due AC barring.
· Inter-RAT cell reselection
Observation 4: The issue of implicit derivation of RRC state of remote UE is that UE IDs (5G-S-TMSI and/or I-RNTI) are required to be sent to relay UE for each remote UE’s RRC state transition. 

Observation 5: It makes sense to introduce an indication for relay to stop monitoring remote UE’s paging, for example when remote UE performs relay (re)selection or remote UE wants to monitor paging by itself.  
Observation 6: The existing RRCReconfiguration message already includes dedicated SIB in two transparent containers (dedicatedSIB1-Delivery and dedicatedSystemInformationDelivery)
Observation 7: If a new broadcast PC5 RRC message is introduced to include cellAccessRelatedInfo from SIB1, extra specification work is required with cross-WG impacts (e.g., L2 ID design in SA2 and new broadcast signal design in RAN1), and remote UE will be required to monitor two broadcast messages (i.e., discovery message and broadcast PC5 RRC) before PC5 connection, which introduces extra complexity for remote UE.
Observation 8: CONNECTED remote UE may rely on relay UE’s voluntarily SIB forwarding and doesn’t send DedicatedSIBRequest to gNB. Thus, it is not always true that gNB can know the latest SIB interests of CONNECTED remote UE.
Based on discussion, our proposals are:
Proposal 1: RRC_IDLE remote UE provides its 5G-S-TMSI and Uu DRX cycle T= min(default DRX cycle, UE dedicated DRC cycle in NAS) to relay UE via PC5 RRC message

Proposal 2: RRC_INACTIVE remote UE provides its 5G-S-TMSI, I-RNTI and Uu DRX cycle T= min(default DRX cycle, UE dedicated DRC cycle in NAS, RAN paging cycle) to relay UE via PC5 RRC message

Proposal 3: Because relay UE’s paging monitoring behaviors depends on remote UE’s RRC states, RRC state of remote UE is required to be known by relay UE. 
Proposal 4: Introduce a 2-bit indication of remote UE’s RRC state in PC5 RRC message, where “00” is IDLE; “01” is INACTIVE, “10” is CONNECTED, “11” is stopping paging monitoring. 

Proposal 5: Upon change of either UE-ID (5G-S-TMSI and/or I-RNTI), or paging cycle, or RRC state transition, the remote UE sends the updated info to relay UE via PC5 RRC message.    

Proposal 6: For future-proof consideration, the paging message sent over PC5-RRC contains the entire paging record received by the relay UE
Proposal 7: Similar to dedicated SIB(s), existing RRCReconfiguration message is reused to include paging message as transparent container for remote UE
Proposal 8: SUI message is used to provide remote UE ID information (i.e., 5G-S-TMSI / I-RNTI).
Proposal 9: Confirm the WA that cellAccessRelatedInfo from SIB1 is forwarded before PC5-RRC connection, no matter whether RAN sharing is supported or not in L2 relay
Proposal 10: cellAccessRelatedInfo from SIB1 is included in a RRC container of primary discovery message (i.e., not in “Relay Discovery Additional Information”)
Proposal 11: Based on its implementation, relay UE may either forward the indications on PWS and/or SIB update carried in the Short Message (i.e., when either systemInfoModification=1 and/or etwsAndCmasIndication=1) or all updated SIB(s) to remote UE in CONNECTED state via PC5-RRC message.
Proposal 12: If short message forwarding is not performed, relay UE forwards all updated SI to remote UE upon SI update.
Proposal 13: In-coverage Remote UE determines to receives SI whether via Uu or relay UE based on its implementation.
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