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Introduction

During  RAN2#115-e meeting, following agreements related to bearer mapping and local ID have been reached:

	1. 
Adaptation layer is not present over PC5 hop for SRB0 .

2. 
Adaptation layer is not present over PC5 hop for BCCH and PCCH .

3. For SRB0, adaptation layer is present over Uu hop for UL.

4. For SRB0, adaptation layer is present over Uu hop for DL.

5. Adaptation layer is not present over PC5 hop for SRB0 .

6. Adaptation layer is not present over PC5 hop for BCCH and PCCH .

7. For SRB0, adaptation layer is present over Uu hop for UL.

8. For SRB0, adaptation layer is present over Uu hop for DL.

Support the adaptation layer on PC5 for bearer mapping only.

10. Serving gNB of relay UE assigns the local/temp remote UE ID.


In this contribution, we will focus on the remaining issues on adaptation layer design, bearer mapping and local ID.
Discussion
Bearer mapping

According to previous RAN2 meeting’s agreement, bearer mapping of relay is done between PC5 RLC bearer ID, identification of remote UE and Uu RB, and Uu RLC bearer ID. However, it is not clear how bearer mapping is configured for uplink and downlink traffic of remote UE. In this section, we will discuss the detailed bearer mapping configuration.

For remote UE’s uplink traffic forwarding, the following options of bearer mapping configuration at relay UE can be considered:
	
	Option 1(PC5 RLC channel ID+ remote UE ID) to Uu RLC channel mapping
	Option 2(Uu RB ID of  remote UE + remote UE ID) to Uu RLC channel mapping. 

	feasibility
	Feasible
	Feasible

	Flexible bearer mapping
	Flexible bearer mapping is achieved in rmote UE. gNB is flexible to configure different Uu RBs of remote UE mapped to same/different PC5 RLC channels and then mapped to same/different Uu RLC channels. Uu RBs sharing same PC5 RLC channel of remote UE will also share the same Uu RLC channel.
	The different Uu RBs sharing the same PC5 RLC channel do not need to share the same Uu RLC channel. Flexible bearer mapping can be achieved.

	Complexity of relay UE
	Low Complexity.

By using option1, Uu RBs of remote UE sharing same PC5 RLC channels also use same Uu RLC channel. After receiving a packet from PC5 interface, remote UE can perform packet forwarding based on PC5 RLC channel ID without checking adaptation layer information. In this case, the adaption layer can be a end-to-end layer.
	Middle Complexity.

By using option2, Uu RBs sharing same PC5 RLC channels does not use the same Uu RLC channel. After receiving a packet from PC5 interface, Relay UE needs to check RB ID and local ID in PC5 adaptation layer header, so that it can knows the destination Uu RLC channel of the received packet. 


As we can see, both option1 and option2 are feasible, and to simplify the relay UE’s operation, opton1 is the better solution. 
Proposal 1: For uplink bearer mapping, it is suggested RAN2 to adopt (PC5 RLC channel ID + remote UE ID) to Uu RLC channel mapping configuration.

For remote UE’s downlink traffic forwarding, the following options of bearer mapping configuration at relay UE can be considered:

	
	Option 1 (Uu RLC channel ID + Remote UE ID) to PC5  RLC channel ID mapping
	Option 2 (Uu RB ID of remote UE + Remote UE ID) to PC5  RLC channel ID mapping.

	feasibility
	Feasible
	Feasible

	Flexible bearer mapping
	Flexible bearer mapping is achieved in gNB. 、Different Uu RBs of remote UE is mapped to same/different Uu RLC channels and then mapped to same/different PC5 RLC channels. Uu RBs sharing same Uu RLC channel of remote UE will also share the same PC5 RLC channel.
	The different Uu RBs sharing the same Uu RLC channel do not need to share the same PC5 RLC channel. Flexible bearer mapping can be achieved.

	Complexity of relay UE
	Middle Complexity.

Different from uplink, for downlink, relay UE needs to check the local ID in Uu adaptation layer header to forward the packet of remote UE.
	Middle Complexity.

Same with uplink, relay UE needs to check the local ID and RB ID in Uu adaptation layer header.


As we can see, for downlink of remote UE, both option1 and option2 are feasible and beneficial. To have a unified configuration with uplink,option1 is a better choice. 
Proposal 2: For downlink bearer mapping, it is suggested RAN2 adopt (Uu RLC channel ID + Remote UE ID) to PC5 RLC channel ID mapping configuration to set bearer mapping.
Local ID and adaptation layer design
In previous RAN2 meeting, we have agreed that:

	1. For SRB0, adaptation layer is present over Uu hop for UL.

2. For SRB0, adaptation layer is present over Uu hop for DL.

3. Adaptation layer is not present over PC5 hop for SRB0.

For both DL and UL transmission of Uu radio bearers other than SRB0, identity information of a remote UE and its Uu radio bearer are included in the header of adaptation layer over Uu. FFS for SRB0. FFS if the presence of adaptation layer header can be configurable.


However, it is FFS whether adaptation layer is present over PC5 hop for SRB1 and SRB2 messages.
On the other hand, in RAN2 115-e meeting, RAN2 has agreed that the serving gNB of relay UE assigns the local remote UE ID. It is FFS that:

whether PC5 adaptation layer should be supported for SRB1,SRB2 message. 

which information should be included in PC5 adaptation layer header.

Whether local ID and RB ID should be included in Uu adaptation layer of SRB0 message  

FFS if the presence of adaptation layer header can be configurable.
In this section, we will discuss these issues(local ID and adaptation layer) by analyzing the remote UE’s signaling procedure.
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Figure1: RRC connection procedure of remote UE.
As shown in figure1：

Step0: relay UE receives the dedicated RLC bearer configuration for SRB0,1 and corresponding bearer mapping configuration.
Step1:remote UE establishes the unicast link with relay UE.

Step2: relay UE requests(optional) and receives the local remote UE ID request assignment.
Step3: Remote UE sends the RRCSetupRequest message to relay UE.

Step4: Relay UE forwards the RRCSetupRequest message to gNB.

Step5(optional): relay UE forwards the local ID to remote UE.

Step6:  gNB sends the RRCSetup message to remote UE, optional with local ID included in RRCSetup message.

Step7: remote UE sends the RRCSetupComplete to gNB.
Note: the location of step0 and step2 is not fixed.

For step6 and step7, as we discussed in our another contribution(R2-2109859), SRB0 message of remote UE may share the same Uu RLC channel with other SRB0,1,2 message of other remote UEs. Therefore, local ID and RB ID should be included in Uu adaptation layer header of SRB0 message.
Proposal 3: for SRB0, the local ID and RB ID of SRB0 message should be included in Uu adaptation layer header. 

To include the local ID in Uu adaptation layer header, gNB needs to send to local ID to relay UE. To do this, there are two options:

Option1: relay UE send a signaling to request local ID for a connected remote UE.

Option2: before establishing the connection with remote UE, relay UE is configured with a list of local ID. And relay UE reports the selected local ID for a connected remote UE in the adaptation layer of first RRC message of remote UE.
For option2, it may cause ID space fragmentation, and one may experience ID error during local ID list reconfiguration. For example, before relay UE reports the selected local ID, this local ID is removed from the list by gNB, then relay UE does not know how to handle the packet carrying local ID in the logical channel buffer. For option1, it may causes extra latency if relay UE request local ID after receiving the first RRC message from remote UE. However, this can be avoided by UE implementation, when relay UE informs DST L2 ID list to gNB upon establishing PC5 unicast link with remote UE，gNB send the remote UE local ID to relay UE. Therefore, it is suggested to use option1 to send the local ID to relay UE.
Proposal 4: It is suggested that after receiving the ID allocation request for a specific remote UE from relay UE, gNB send the local ID to relay UE.

For SRB1,SRB2 message, RAN2 agreed that:

For both DL and UL transmission of Uu radio bearers other than SRB0, identity information of a remote UE and its Uu radio bearer are included in the header of adaptation layer over Uu.

We prefer to simplify relay UE's operation, i.e. the local ID and RB are encapsulated by remote UE, relay UE only need to perform packet forwarding according to configured bearer mapping configuration.And considering that SRB1 and SRB2 message are transmitted after RRC establishment, it is feasible fot gNB to configure same PC5 RLC bearer for SRB1 and SRB2 of remote UE. Therefore, it is suggested to support PC5 adaptation layer for SRB1,SRB2 message, 

Proposal 5: It is suggested to support PC5 adaptation layer with local ID and RB ID for SRB1 and SRB2.
In this case, how remote UE obtains the local ID needs to be discussed.
For allocating the local ID to remote UE,we can see that Remote UE can also obtain the local ID via two options:

Option1: gNB send the local ID to remote UE via Uu message.

Option2: Relay UE forward the local ID to remote UE via PC5 message.

Option3: gNB send the local ID to remote UE via adaptation layer.
From our perspective, to encapsulate the local ID and RB ID for SRB1 message RRCSetupComplete, for option2, the relay UE needs to forward the local ID to remote UE before remote UE transmits the RRCSetupComplete messgae. To avoid possible latency, gNB can send the local ID to remote UE via RRCSetup message. For option3,PC5 adaptation layer is not supported for SRB0 message, it is infeasible to include the local ID in adaptation layer header of SRB0 message.
Additionally, the transmission of RRCSetupComplete message is triggered by receiving  RRCSetup message, if remote UE wants to include the local ID in RRCSetupComplete message, it is reasonable for gNB to send the local ID to remote UE via RRCSetup message i.e. option1 should be supported for remote UE initial access. 

Proposal 6: It is suggested that gNB includes the local ID in RRCSetup message and send it to remote UE.
For SRB1 message(RRCResume, RRCReestablishment),  similar steps of SRB0 procedure can be shown in figure2:
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Figure2: RRC resume procedure of remote UE.

However, different from RRCSetup message transmitted over SRB0, RRCResume message is transmitted over SRB1. In this case, the local ID and RB ID can be encapsulated by gNB and de-encapsulated by remote UE if we support PC5 adaptation layer for SRB1. And different from SRB0 procedure, i.e. gNB needs to include the local ID in RRCSetup message, gNB does not need to include local ID in RRCResume message, by reusing legacy RRCResume message, local ID is sent to remote UE via Uu and PC5 adaptation layer header. Further more, similar mechanism can be applied on RRCReestablishment procedure. This can be down by supportting PC5 and Uu adaptation layer for SRB1,SRB2 message. 
Proposal 7: It is suggested that for RRC Resume,RRC Reestablishment, gNB send the local ID to remote UE by including the local ID in PC5 and Uu adaptation layer header of RRCResume/RRCReestablishment.

On the other hand, it is FFS for the presence of adaptation layer header. Some companies suggest that  for 1:1 mapping between remote UE’s RB and Uu RLC channel, the adaptation layer header can be absent, so the presence of adaptation layer header can be configurable. In our opinion, only 32 Uu logical channel IDs are available for relay UE to support the RB of relay UE itself and the Uu RLC channel for relaying purpose. Unless the logical channel ID is extended, 1:1 mapping between remote UE’s RB and Uu RLC channel is corner case. Based on this observation, it is not necessary to consider the optimization for the presence of Uu adaptation layer header.  

Proposal 8: It is not necessary to  consider the optimization for the presence of Uu adaptation layer header.  
RB ID space
In previous RAN2 meeting, it has been agreed that RB ID will be included in adaptation layer header. However, there is overlapping between DRB ID space and SRB ID space. In this case, an issue is observed by some companies if we directly include DRB ID or SRB ID in the adaptation layer for a remote UE. For a remote UE configured with both SRBs and DRBs with ID in the range between 1 and 3, it will be infeasible for the relay UE or the gNB to identify the corresponding SRB or DRB when a packet containing the adaptation header is received from a remote UE. In an example, a packet with RB ID 1 in its adaptation layer header may belong to DRB 1 or SRB 1. 

For this issue, we think this can be handled by signaling design which will be discussed in stage3. For example, in Uu interface, RLC bearer configuraiton will indicate the cooresponding RLC channel serves for SRB or DRB as shown in following:

	RLC-BearerConfig ::=                        SEQUENCE {

    logicalChannelIdentity                      LogicalChannelIdentity,

    servedRadioBearer                           CHOICE {

        srb-Identity                                SRB-Identity,

        drb-Identity                                DRB-Identity

    }                                                                                               OPTIONAL,   -- Cond LCH-SetupOnly

    reestablishRLC                              ENUMERATED {true}                                   OPTIONAL,   -- Need N

    rlc-Config                                  RLC-Config                                          OPTIONAL,   -- Cond LCH-Setup

    mac-LogicalChannelConfig                    LogicalChannelConfig                                OPTIONAL,   -- Cond LCH-Setup

    ...,

    [[

    rlc-Config-v1610                            RLC-Config-v1610                                    OPTIONAL    -- Need R

    ]]

}


In IAB, user plane traffic and control plane traffic will not share the same backhaul RLC channel as shown in following:
	BH RLC Channel to be Modified List
	
	0..1
	
	
	YES
	reject

	>BH RLC Channel to be Modified Item IEs
	
	1 .. <maxnoofBHRLCChannels> 
	
	
	EACH
	reject

	>>BH RLC CH ID
	M
	
	9.3.1.113
	
	-
	

	>>CHOICE BH QoS information
	O
	
	
	
	
	

	>>>BH RLC CH QoS
	M
	
	QoS Flow Level QoS Parameters

9.3.1.45
	Shall be used for SA case.
	
	

	>>>E-UTRAN BH RLC CH QoS
	M
	
	E-UTRAN QoS

9.3.1.19
	Shall be used for EN-DC case.
	
	

	>>>Control Plane Traffic Type
	M
	
	9.3.1.115
	
	
	

	>>RLC Mode
	O
	
	9.3.1.27
	
	-
	

	>>BAP Control PDU Channel
	O
	
	ENUMERATED (true, …)
	
	-
	

	>>Traffic Mapping Information
	O
	
	9.3.1.95
	
	-
	


Proposal 9: SRB and DRB ID space overlapping issues can be solved in stage3.
Delivery of MAC CE

For L2 UE-to-Network relay, remote UE establishes RRC connection with gNB. It is a common understanding that RRC signaling should be forwarded by relay UE to remote UE. However whether MAC CE should also be delivered to remote UE is not clear.

After checking all the legacy MAC CEs, it can be observed that most of the other MAC CEs  are used to control the behaviour of MAC layer and PHY layer except Recommended bit rate MAC CE and Duplication Activation & Deactivation MAC CE. For UE-to-Network relay, MAC layer and PHY layer is not terminated between remote UE and gNB, those MAC CEs does not need to be forwarded to remote UE. 
For Duplication Activation & Deactivation MAC CE, considering the duplicated PDCP packets should be transmitted over two different carriers and only one sidelink carrier is supported in current specification, it seems not necessary to support the packet duplication for remote UE and forward this MAC CE to remote UE. 

For Recommended bit rate MAC CE, according to the description in 38.300, this MAC CE is used to assist the UE to select or adapt to a codec rate for MMTEL (MultiMediaTelephony) voice or MMTEL video. For NR sidelink relay, we do not limit the service type initiated by remote UE. In other words, MMTEL voice or video may be supported in SL relay, therefore this MAC CE should also be supported from our perspective.

Observation 1: gNB needs to forward the Recommended bit rate MAC CE which is used to  assist the UE to adjust codec rate for MMTEL (MultiMediaTelephony) voice or MMTEL video.
To forward the MAC CE to remote UE, the potential solutions can be listed as following：

Option1: The MAC CE is forwarded via MAC layer.

Option2: The MAC CE is forwarded via RRC signaling.

Option3: The MAC CE  is forwarded via adaptation layer.

For option1, based on current L2 SL relay protocol stack, MAC layer is not end-to-end protocol layer. Therefore, to adopt option1, MAC layer operation in both PC5 and Uu interface should be modified, which is not efficient and has large spec impacts. For option3, RAN2 has agreed that only bearer mapping is supported for adaptationl layer over PC5 interface, option3 is not feasible. Therefore, it is suggested to use Uu RRC signaling to forward the MAC CE.
Proposal 10: It is suggested to deliver the MAC CE via Uu RRC signaling.
Conclusion
In this contribution, we have following observations and proposals:

Observation 1: gNB needs to forward the Recommended bit rate MAC CE which is used to  assist the UE to adjust codec rate for MMTEL (MultiMediaTelephony) voice or MMTEL video.
Proposal 1: For uplink bearer mapping, it is suggested RAN2 to adopt (PC5 RLC channel ID + remote UE ID) to Uu RLC channel mapping configuration.
Proposal 2: For downlink bearer mapping, it is suggested RAN2 adopt (Uu RLC channel ID + Remote UE ID) to PC5 RLC channel ID mapping configuration to set bearer mapping.
Proposal 3: for SRB0, the local ID and RB ID of SRB0 message should be included in Uu adaptation layer header. 
Proposal 4: It is suggested that after receiving the ID allocation request for a specific remote UE from relay UE, gNB send the local ID to relay UE.

Proposal 5: It is suggested to support PC5 adaptation layer with local ID and RB ID for SRB1 and SRB2.
Proposal 6: It is suggested that gNB includes the local ID in RRCSetup message and send it to remote UE.
Proposal 7: It is suggested that for RRC Resume,RRC Reestablishment, gNB send the local ID to remote UE by including the local ID in PC5 and Uu adaptation layer header of RRCResume/RRCReestablishment.

Proposal 8: It is not necessary to  consider the optimization for the presence of Uu adaptation layer header.  
Proposal 9: SRB and DRB ID space overlapping issues can be solved in stage3.
Proposal 10: It is suggested to deliver the MAC CE via Uu RRC signaling.
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