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1   Introduction
This paper handles the following email discussion:

* [AT113bis-e][603][Relay] Proposals from summary of agenda item 8.7.4.1 (ZTE)
      Scope: Continue discussion of the summary of AI 8.7.4.1 and try to reach agreeable proposals.
      Intended outcome: Report in R2-2104405
      Deadline:  Friday 2021-04-16 1000 UTC
This email discussion is divided in two phases:

· Phase I with the deadline on Thursday April 15 0600 UTC for companies to provide their views.

· Phase II with the deadline on Friday April 16 1000 UTC for companies to provide their views on the summary and suggested proposals.

The discussion is based on the contributions in AI 8.7.4.1 as well as the summary document of AI 8.7.4.1(R2-2104503). 
Rapporteur encourages the participating delegates to provide your contact information in this table.

	Company
	Contact: Name (E-mail)

	Peng Cheng 
	chengp@qti.qualcomm.com

	
	

	
	

	
	

	
	

	
	

	
	


2   Discussion
2.1   Issues with potential cross-group dependency 

According to the summary document of AI 8.7.4.1 [37], the following issues with potential cross-group dependency were identified. We will discuss these issues one by one. 
1) Establishment cause value of relay UE 
2) UAC of relay UE
3) Security issue of paging monitoring
4) Retrieval of context for remote UE and relay UE
5) TAU/RNAU of remote UE 
2.1.1   Establishment cause value of relay UE

During RRC establishment or resume, relay UE need to indicate the establishment cause value for gNB to decide whether accept or reject the request. Although the request is sent by relay UE, but the intention is to relay remote UE’s traffic. So some companies suggests that relay UE should align cause value with remote UE or indicate the relaying purpose. [5] [27] suggests to define new establishmentCause value for relay UE’s RRC connection request since relay UE may initiate this procedure upon reception of a message (whether first RRC message or a trigger message) on PC5 from remote UE. [11] propose that relay UE align the cause value as remote UE in RRC establishment or resume. [11] [27] mentions that the Remote UE need to indicate its cause value to relay UE. [5] [27] mentions that Relay UE needs an establishment cause value not based on upper layer request to establish its own Uu RRC connection. [34] propose to further discuss how to set the establishment cause value or resume cause value when Relay enter RRC_CONNECTED triggered by PC5. 
As we know, the RRC Connection Setup includes an IE “establishmentCause” that indicates a cause for the establishment. These establishment cause values are pre-defined in 3GPP TS 24.501 and the selected establishment cause value depends on the combination of AI and AC. For RRC connection re-establishment and resume procedure, the “reestablishmentCause” and “resumeCause” are indicated to gNB. Actually, the necessity of new establishment cause/re-establishment cause value had been discussed in IAB WI when IAB node initiate the RRC connection with parent node. Some people think that unless new AI/AC are defined for IAB, it does not make sense to define new cause value. Due to lack of support, it’s agreed in RAN2#108 meeting that no new Establishment Cause values in RRC Connection Setup are defined and no new Re-establishment Cause values are defined.

Question 1-1: Which establishment/resume cause value should be set when relay UE enter RRC_CONNECTED for relaying purpose? Please give your comments. 
Option 1: Existing establishment/resume cause value; 
Option 2: New establishment/resume cause value; 
	Companies
	Option
	Comments

	Qualcomm 
	Slightly prefer Option 2
	We tend to think Option 2 (a new cause value) is a cleaner solution. However, its cos is that it will need CT1/SA2 work, and (if agreed) it also implies a followed discussion on its access category is required which also has cross-WG impacts.

For Option 1, it needs signalling change in PC5 (including cause value since relay doesn’t decode remote UE’s SRB0). However, the relay UE can reuse the legacy Uu RRC establishment/resume procedure after that, and it seems no cross-WG is needed. 

Meanwhile, we believe (when remote UE initialize resume/establishment) the relay UE already in CONNECTED should be a typical case. Thus, we think RAN2 should not spend much time on this issue.

In all, we don’t have strong opinion. Either option can work. We slightly prefer Option 2 

	
	
	

	
	
	

	
	
	


Question 1-2: Do you agree that RAN2 should send an LS to SA2 on how to set the establishment/resume cause value when relay UE enters RRC_CONNECTED for relaying purpose?
	Companies
	Yes/No
	Comments

	Qualcomm 
	See comments
	If Option 2 is selected, it has to. But it should be sent to CT1 because it is CT1 to decide the cause value. 

If Option 1 is selected, we are fine to inform CT1 for check.

	
	
	

	
	
	

	
	
	


2.1.2   UAC of relay UE

Considering that the access barring check for an access attempt associated with a given Access Category and one or more Access Identities are upon request from upper layers according to TS 24.501 or the RRC layer, [34] proposes to discuss how to set the AC in relay UE when it intends to access network only for the purpose of relaying but not for its own service. Similar issue was also discussed in IAB WI. It's agreed in RAN2#109 meeting that IAB-MT is not under UAC control since IAB node is mainly used for relaying backhaul traffic. SA2 may be involved to jointly make decision on this. 

Question 2-1: Should the relay UE be under UAC control when relay UE intends to access network only for the purpose of relaying but not for its own service?  If yes, please clarify how to set the AC in relay UE. 
	Companies
	Yes/No
	Comments

	Qualcomm 
	Yes
	Because relay is a UE different from IAB, we tend to think it should also perform UAC. 

On how to set AC, we think there are below 2 options:

· Alt-1: New AC, which needs CT1/SA2 involvement  
· Alt-2: Reuse existing AC 8 (MO signalling on RRC level resulting from other than paging) 

We slightly prefer Alt-2

	
	
	

	
	
	

	
	
	


Question 2-2: Do you agree that RAN2 should send an LS to SA2 on the UAC control of relay UE when relay UE  intends to access network only for the purpose of relaying but not for its own service?
	Companies
	Yes/No
	Comments

	Qualcomm
	Yes
	It should be sent to CT1 because it is CT1 to decide the cause value. 

No matter Alt-1 or Alt-2 (in our comment to Q2-1) is adopted, it has to send CT1/SA2 for check. 

	
	
	

	
	
	

	
	
	


2.1.3   Security issue of paging monitoring

In order to monitor the remote UE’s paging occasion on behalf of remote UE, relay UE need to first obtain the remote UE’s PO information. According to TS 38.304, the PO is calculated as follows:
	The PF and PO for paging are determined by the following formula:

SFN for the PF is determined by:

(SFN + PF_offset) mod T = (T div N)*(UE_ID mod N)

Index (i_s), indicating the index of the PO is determined by:

i_s = floor (UE_ID/N) mod Ns

T: DRX cycle of the UE (T is determined by the shortest of the UE specific DRX value(s), if configured by RRC and/or upper layers, and a default DRX value broadcast in system information. In RRC_IDLE state, if UE specific DRX is not configured by upper layers, the default value is applied).
N: number of total paging frames in T
Ns: number of paging occasions for a PF
PF_offset: offset used for PF determination

UE_ID: 5G-S-TMSI mod 1024


As we can see, the PF and PO are determined by the UE-specific DRX cycle T and UE_ID value as well as the cell-specific Ns, N and PF_offset value. In order to monitor the PO of remote UE, relay UE should at least obtain the remote UE’s DRX cycle T and UE_ID information. [5] [14] [34] propose that remote UE sends UE specific DRX cycle to  relay UE. With regard to UE_ID, the following alternatives are proposed for the acquisition of remote UE’s UE ID by relay UE:  
· Alt-1: Remote UE sends its UE ID (5G-S-TMSI) to Relay UE. This is proposed in [9] [21] [27][34].
· Alt-2: Remote UE sends calculated PO(s) directly to Relay UE.  This is proposed in [2] [9] [11] [21].
· Alt-3: Remote UE sends a pseudo UE ID (e.g. 5G-S-TMSI mod 1024) to Relay UE, which derives the same PO(s) as 5G-S-TMSI. This is proposed in  [5] [9] [14] [21].
As far as we know, 5G-S-TMSI is also used for paging the remote UE in the paging message. With Alt 1, relay UE can precisely determine whether the remote UE is paged or not. Otherwise, the relay is unable to determine the specific remote UE(s) indicated in a received paging message. However, Alt 1 may face security issue since it expose the 5G-S-TMSI of remote UE to relay UE over PC5 interface. In addition, [27] [34] propose that RRC_INACTIVE remote UE sends the I-RNTI to relay UE so that relay UE can determine the monitor the RNA paging of remote UE. Similar to the UE ID, security concerns need to be considered since it expose the I-RNTI of remote UE to relay UE over PC5 interface. 

Question 3-1: In order to monitor the remote UE’s paging (including RNA and CN paging) on behalf of remote UE, which of the following information should be provided to relay UE? 

Option 1: 5G-S-TMSI of remote UE
Option 2: Pseudo UE ID (e.g. 5G-S-TMSI mod 1024) of remote UE
Option 3: Calculated PO(s) of remote UE

Option 4: I-RNTI of remote UE

Option 5: UE specific DRX cycle T
Option 6: Others. If this Option is selected, please give the detailed description and how to use it.
	Companies
	Option
	Comments

	Qualcomm
	Option 3
	For Option 1/2/4, we think LS to SA3 is needed. Note that current RRCSetupRequest has included 5G-S-TMSI in plain text to send in air interface. However, according to TS 23.50, when the procedure is triggered by paging, the AMF shall allocate a new 5G GUTI so that it would not be reused.
Option 3 has two benefits: 

1) No security issue and LS to SA3 needed

2) Its signalling is aligned between CN paging (5G-S-TMSI) and RAN paging (I-RNTI)

Option 5 is not a solution, right? It can only work with Option 1/2/4. If Option 3 is adopted, Option 5 is also not needed 

	
	
	

	
	
	

	
	
	


Question 3-2: Suppose 5G-S-TMSI/I-RNTI of remote UE are to be provided to relay UE, do you agree that RAN2 sends LS to SA3 to confirm if there is any security issue on exposing the 5G-S-TMSI/I-RNTI of remote UE to relay UE over PC5 interface? 

	Companies
	Yes/No
	Comments

	Qualcomm
	Yes
	It is not required if Option 3 is agreed, to avoid sending LS to SA3

	
	
	

	
	
	

	
	
	


2.1.4   Retrieval of context for remote UE and relay UE

In [24], it mentions that when the remote UE or relay UE perform an RRC resume or RRC reestablishment procedure and  the remote and relay UE are close enough to keep their PC5 link, it may be possible that PC5 link may still be kept while Uu link is changed for both of them. So [24] proposes that when the Retrieve UE Context procedure is performed, the new gNB should retrieve both the remote and relay UE context. This can be achieved either by the UE that trigger the procedure (either the remote or relay UE) to indicate to the new gNB that the UE context of both the remote UE and relay UE should be retrieved, or by the old gNB sending to the new gNB both the remote and relay UE context when getting the Retrieve UE Context Request. [24] propose that RAN2 to send an LS to RAN3 in order to address the case and include in the LS the following solutions and let RAN3 to decide which solution to adopt.

During the discussion of the summary document, some companies think that this scenario looks like an group mobility enhancement where relay and remote UE perform RRC resume/re-establishment simultaneously and keep the PC5 connection between them. Given that the group mobility is not included in the SL relay WI, some companies think that this should not be discussed at all.
Question 4-1: Do you agree to discuss the scenario where new gNB retrieves both the remote and relay UE context via single retrieve UE Context procedure in case of RRC re-establishment and RRC resume, and initiate LS to RAN3? 

	Companies
	Yes/No
	Comments

	Qualcomm
	No
	We don’t fully understand the issue / solution. We are confused by the following 2 cases:

· Case 1 (relay UE changed after resume/re-establishment): Because it is a different relay UE, how delta signalling on relay configuration can work? In addition, relay UE has to first enter RRC_CONNECTED before remote UE according to TS 38.836, then its UE context has been retrieved in target gNB. Then, why its UE context needs to be retrieved again?

· Case 2 (relay UE unchanged after resume/re-establishment): It seems a group mobility scenario, which is out of scoping of this release



	
	
	

	
	
	

	
	
	


2.1.5   TAU/RNAU of remote UE

For RRC_IDLE/INACTIVE remote UE, [20] [22][24][29] discuss the support of TAU/RNAU for remote UE. [20] proposes that Remote UE sends its RNA/TA configuration to Relay UE when it is PC5 connected to a Relay UE. Then  relay UE monitor if the TAU/RNAU trigger and notify remote UE if the triggered condition is fulfilled. It should be noted that the TA/RNA configuration of remote UE is exposed to relay UE over PC5 interface. If this option is adopted, SA3 need to be consulted for the potential security issue. 
On the other hand, [24] proposes that the remote UE performs RNAU and TAU procedures while in RRC_INACTIVE and RRC_IDLE, respectively. If the remote UE is out-of-coverage, the relay UE performs RNAU and TAU procedure for itself and on behalf of the remote UE. In this case, the new gNB/AMF should retrieve both the remote and relay UE context. [24] suggests that RAN2 to send an LS to SA2 and CT1 to inform that, from RAN2 perspective, the remote UE is allowed to perform RNAU and TAU procedure. In addition, [24] propose RAN2 to send an LS to RAN3 to inform that when the relay UE performs RNAU and TAU procedure for itself and on behalf of the remote UE, the new gNB/AMF should retrieve both the remote and relay UE context.
In [29], it is proposed that CN Registration/RNAU for the remote UE can be triggered by registration tracking change and periodic registration area update as legacy. A UE-to-Network relay UE could serve a lot of the remote UEs. The relay UE can perform the CN registration on behalf of the served remote UE(s) in order to save the signalling overhead. For example, the RRC_Connected relay UE can indicate the list of the served idle-mode remote UE(s) to network for the RNAU of the served remote UE(s) purpose. As the above proposal can affect SA2/ CT1 as well, RAN2 should liaise with them to progress on this.

Question 5-1: Do you agree that the remote UE should perform TAU/RNAU while in RRC_INACTIVE and RRC_IDLE?
	Companies
	Yes/No
	Comments

	Qualcomm 
	Yes
	We see no reason why remote UE can’t perform TAU/RNAU

	
	
	

	
	
	

	
	
	


Question 5-2: How could the remote UE perform the TAU/RNAU of remote UE? And should RAN2 liaise SA2/ CT1/RAN3 to further progress on this? Please give your comments and feedback. 
	Companies
	Comments

	Qualcomm
	We think legacy TAU/RNAU procedure can work for remote UE without spec change. The only delta part is how TAI list of relay’s serving cell is provided to remote UE: We think relay need to send the TAI and RAN area ID to the Remote UE. It can be signalled via SIB forwarding or dedicated PC5-RRC. That is all.

In above solution, no LS to SA2/CT1/RAN3 is needed



	
	

	
	

	
	


2.2   Connection management 
2.2.1   PC5 and Uu RLC channel configuration
During the connection establishment procedure of remote UE, PC5 connection needs to be setup between remote UE and relay UE. Meanwhile, the RRC connection needs to be setup between remote UE and gNB. In order to support the CP and UP packet relaying of remote UE, the PC5 and Uu RLC channel should be configured for remote UE and relay UE. Generally speaking, different configuration options may be used for different type of CP and UP packet relaying. 
Option1: specified (fixed) configuration, can not be overridden

Option2: default configuration, can be overridden by dedicated signalling

Option3: network configuration via dedicated signalling

Option4: reuse the SLRB and/or Uu SRB to deliver remote UE’s CP signalling within RRC container
Question 6-1: For the delivery of remote UE’s SRB0 RRC message, which option(s) should be used for the configuration of PC5 RLC channel and Uu RLC channel respectively? 

	Companies
	Option(s) for
PC5 RLC channel
	Option(s) for
Uu RLC channel
	Comments

	Qualcomm 
	Option 1
	Option 1 
	First, note that existing 38.331 has included below 2 types of “default configuration” for Uu:

1) Specified configuration: fixed configuration specified in Section 9.1 of 38.331 which can’t be reconfigured by the Network. It is typically for SRB0 delivery 

2) Default configuration: fixed configuration specified in Section 9.2 of 38.331 which can be reconfigured by the Network later via RRCReconfiguration message. It is typically for delivery of RRCResume/RRCReetablishment which are SRB1 although no NW configuration is available to UE 

Then For PC5 RLC, we think SRB0 RRC should follow Uu principle to use specified configuration, which is a reserved PC5 RLC/LCH resource for SRB0 so that configuration is fixed and relay can know it is for remote UE’s SRB0 transmission from the RLC/LCH ID.

For Uu RLC, we agree the concept is a little confusing. But we think the similar Uu principle can be reused, and our understanding is:

· It is a separate Uu RLC/LCH other than relay UE’s own SRB RLC/LCHs (i.e. for relay’s SRB0/1/2) 
· The relaying channel config is specified/fixed and the Uu RLC channel for this a new LCH with some specified parameters suitable for signaling traffic. 

	
	
	
	

	
	
	
	

	
	
	
	


Question 6-2: For the delivery of remote UE’s SRB1 RRC message other than RRCResume and RRCReestablishment message, which option(s) should be used for the configuration of PC5 RLC channel and Uu RLC channel respectively?  

	Companies
	Option(s) for
PC5 RLC channel
	Option(s) for
Uu RLC channel
	Comments

	Qualcomm
	Option 3
	Option 3
	For SRB1 message other than RRCResume/RRCRerestablishment, its configuration for delivery is configured in RRCSetup or RRCReconfiguration. So, Network configuration works. It is also aligned with current TS 38.331 

	
	
	
	

	
	
	
	

	
	
	
	


Question 6-3: For the delivery of remote UE’s SRB1 RRC message such as RRCResume and RRCReestablishment, which option(s) should be used for the configuration of PC5 RLC channel and Uu RLC channel respectively? 

	Companies
	Option(s) for
PC5 RLC channel
	Option(s) for
Uu RLC channel
	Comments

	Qualcomm
	Option 2
	Option 2
	Please note that NR Rel-15 agreed to use SRB1 to deliver RRCResume/RRCRerestablishment, which is different from LTE (they are SRB0 in LTE). However, because they are msg4, UE can’t obtain configuration from Network. That is why TS 38.331 introduced Section 9.2 on default radio configuration. It is fixed configuration in spec, but it can be reconfigured by Network because it is SRB1. 

Following same mechanism in Uu RRC, default radio configuration of PC5 RLC/LCH and Uu PDCP should also be used to deliver SRB1 message of RRCResume/RRCRerestablishment. For Uu RLC in relay, we have the same understanding in Q6-1: it is a separate Uu RLC/LCH other than relay UE’s own SRB RLC/LCHs 

	
	
	
	

	
	
	
	

	
	
	
	


Question 6-4: For the delivery of remote UE’s SRB2 RRC message, which option(s) should be used for the configuration of PC5 RLC channel and Uu RLC channel respectively?  

	Companies
	Option(s) for
PC5 RLC channel
	Option(s) for
Uu RLC channel
	Comments

	Qualcomm
	Option 3
	Option 3
	For SRB2 message, its configuration for delivery is configured in RRCReconfiguration. So, Network configuration works. It is also aligned with current TS 38.331 

	
	
	
	

	
	
	
	

	
	
	
	


Question 6-5: For the delivery of remote UE’s Uu DRB packet, which option(s) should be used for the configuration of PC5 RLC channel and Uu RLC channel respectively?  

	Companies
	Option(s) for
PC5 RLC channel
	Option(s) for
Uu RLC channel
	Comments

	Qualcomm
	Option 3
	Option 3
	For DRB message, its configuration for delivery is configured in RRCReconfiguration. So, Network configuration works. It is also aligned with current TS 38.331 

	
	
	
	

	
	
	
	

	
	
	
	


[1][10] [13] [15] propose that only the RLC/LCH configuration is necessary for the PC5 RLC channel of relay UE and remote UE. Actually, this principle also applies to the Uu RLC channel. For the remote UE’s SRB1/SRB2, the Uu PDCP configuration is necessary for remote UE.  For the remote UE’s DRB, the Uu PDCP/SDAP configuration is necessary for remote UE. 

Question 6-6: For the PC5 RLC channel configuration, do you agree that only the RLC/LCH configuration should be provided to the relay UE and remote UE? 

	Companies
	Yes/No
	Comments

	Qualcomm
	Yes
	For relay and remote UE, they need to know which PC5 RLC/LCH for relaying

We need clarification that the “RLC/LCH configuration” can be fixed in spec (specified configuration or default configuration) or from Network

	
	
	

	
	
	

	
	
	


Question 6-7: For the Uu RLC channel configuration, do you agree that only the RLC/LCH configuration should be provided to the relay UE? 

	Companies
	Yes/No
	Comments

	Qualcomm
	Yes
	For relay, it needs to know which Uu RLC/LCH for relaying. 

We also need clarification that the “RLC/LCH configuration” can be fixed in spec (specified configuration or default configuration) or from Network

	
	
	

	
	
	

	
	
	


Question 6-8: For the remote UE’s SRB1/SRB2 configuration, do you agree that only the Uu PDCP configuration should be provided to the remote UE? 

	Companies
	Yes/No
	Comments

	Qualcomm
	Yes
	According to current protocol stack, Uu PDCP is used for remote UE for SRB.

We also need clarification that the “Uu PDCP configuration” may be default radio configuration for RRCResume/RRCRerestablishment, according to Section 9.2 of TS 38.331. But it is legacy Uu procedure.

	
	
	

	
	
	

	
	
	


Question 6-9: For the remote UE’s DRB configuration, do you agree that only the Uu PDCP/SDAP configuration should be provided to the remote UE? 

	Companies
	Yes/No
	Comments

	Qualcomm
	Yes
	According to current protocol stack, Uu PDCP/SDAP is used for remote UE for DRB.

	
	
	

	
	
	

	
	
	


2.2.2   The RRC state of remote UE and relay UE
[1][10] [24] proposes to support the RRC state combination of relay in IDLE and remote UE in INACTIVE, which could achieve power saving performance in case there is no active data transfer. [27] suggest to discuss whether it is desirable to allow RRC_IDLE state for the Relay UE which has already enabled relaying functionalities (e.g. by sending discovery message).  

Question 7: Do you agree to support the RRC state combination of relay in IDLE and remote UE in INACTIVE? 

	Companies
	Yes/No
	Comments

	Qualcomm
	Yes
	We think allowing this state combination can achieve benefit of reducing RRC signaling overhead. It is typical scenario that INACTIVE remote UE may move to another relay or another cell for resumption in below 3 cases:

1) If resumed in a new cell directly, the resumed gNB can reduce RRC signaling overhead via UE context retrieve procedure

2) If resumed in the same cell via a new relay (i.e. remote UE performs relay reselection), the new relay may be in RRC_INACTIVE or RRC_CONNECTED. 

3) If resumed in a new cell via a new relay, the resumed gNB can also reduce RRC signaling overhead via UE context retrieve procedure

Furthermore, if this state combination is prohibited by spec, we are not sure how the Network can preclude this state combination in deployment. Please note that UE autonomous state transition to IDLE or INACTIVE state is allowed in current spec. It means NW may not know whether this state combination has happened in some cases.

	
	
	

	
	
	

	
	
	


2.3   System information delivery

2.3.1   Which system information should be forwarded to remote UE

[1]proposes that before connected to Relay UE, remote UE can acquire a small set of essential parameters of system information broadcast/groupcast by relay UE, such as  cell access parameter (e.g. PLMN ID, cell ID, cell barring), configuration to initialize RRC establishment (e.g. T300/T319) and UAC configuration. [3] [16] proposes that MIB, SIB1 and SIB12 should be relayed to Remote UE as essential SIBs. [26] proposes that Minimum SI can be relayed to remote UEs via broadcast and group cast. [34] proposes that SIB1/2/3/4/5/6/7/8/12/13/14 can be relaying to the Remote UE by Relay UE. [14] proposes that only the most essential system information should be delivered to the remote UE. [24] proposes that whether a full SIB or selected SIB information are relayed by the relay UE to the remote UE is left to relay UE implementation. [5] proposes to define a set of SIBs which are mandatory for a relay UE to be forwarded.

Question 8: Which system information (e.g. MIB, SIB1/2/3/4/5/6/7/8/12/13/14) should be forwarded to remote UE?

	Companies
	MIB/SIB type
	Comments

	Qualcomm
	See comments
	Considering different remote UEs may have different interest/capability, we tend to think there is no need to restrict which SIBs should be forwarded by relay. And even for MIB/SIB1, some of their IEs are not needed for remote UE, e.g. common COREST/Search space config, initial BWP. 

Our preference is: 

· Before unicast PC5 connection with relay, remote UE can acquire some essential info on SIB (e.g. UAC config, TAI list) from relay UE in broadcast/groupcast way. This set of essential info may not be an existing Uu SIB because of overhead issue of broadcast/groupcast
· After unicasting PC5 connection with relay, relay UE can forward the entire Uu SIB(s) to remote UE via unicast PC5-RRC. But when to forward and which SIB to forward can be left to relay UE implementation.

	
	
	

	
	
	

	
	
	


2.3.2   On-demand system information acquisition

For RRC_Connected remote UE, [7] [14] [21] [26] proposes that DedicatedSIBRequest procedure is re-used for the Remote UE to request the SI via relay UE and  network can respond by sending dedicated RRC message for concerned SIBs. Actually, it has been agreed in SL relay SI phase that DedicatedSIBRequest procedure is re-used for the Remote UE in RRC_CONNECTED to request SI via the Relay UE.  
For RRC_Idle/INACTIVE remote UE, [7] [26] propose to support the Msg3 based on-demand SI request for remote UE. However [2] and [3] proposes that legacy on-demand SIB acquisition procedure can’t work for IDLE/INACTIVE remote UE. In order to support the on-demand system information acquisition of remote UE, [2] [3] [7] [14] [21] [29] [34] [36] proposes that  remote UE informs relay UE on requested SIB type(s) via PC5 RRC message. Then, relay UE triggers legacy on-demand SIB acquisition procedure and includes the acquired SIB in PC5 RRC message. [7] also mentions that the on demand SIB request is from remote UE to network, and relay UE is not aware of the requested SIB. Relay UE just forwards the on demand SIB request to gNB, and later forwards the SIBs to remote UE. Here the SIBs which are mandatory for a relay UE to be forwarded need to be specified, i.e. define some SIBs that the relay should keep monitoring. [16] propose to discuss the need of on-demand SI request for non-essential system information for Remote UE in RRC_IDLE or RRC_INACTIVE. [21] proposes to define the criteria for a remote UE to request a relay UE for system information delivery. It is also proposed in [21] that a relay UE may switch on/off system information delivery function by a remote UE announcement and be responsible for the first time and subsequent modified system information delivery. 

Question 9-1: For RRC_Connected remote UE, could RAN2 confirm that DedicatedSIBRequest procedure is re-used for the Remote UE to request the SI via relay UE and  network can respond by sending dedicated RRC message for concerned SIBs?

	Companies
	Yes/No
	Comments

	Qualcomm
	Yes
	We have agreed and captured in TR 38.836. The legacy DedicatedSIBRequest procedure can be reused

	
	
	

	
	
	

	
	
	


Question 9-2: For RRC_Idle/INACTIVE remote UE, which option(s) should be considered for the on demand SI acquisition? 

Option1: Remote UE informs relay UE on requested SIB type(s) via PC5 RRC message. Then, relay UE triggers legacy on-demand SIB acquisition procedure and includes the acquired SIB in PC5 message.
Option2: Remote UE triggers legacy on-demand SIB acquisition procedure towards gNB, where relay UE just forwards the on demand SIB request from remote UE to gNB.
	Companies
	Option(s)
	Comments

	Qualcomm
	Option 1
	We think legacy on-demand SIB acqusition procedure can’t work for IDLE/INACTIVE remote UE. The reason is that legacy procedure of IDLE/INACTIVE UE’s on-demand SIB acquisition (i.e. RRCSystemInfoRequest procedure as specified in Rel-15) needs to receive Msg4 addressed with TC-RNTI as response before monitoring SIB, according to section 5.1.5 of TS 38.321. However, if remote UE is connected to relay, there is no Msg1/2 and thereby TC-RNTI can’t be obtained in Msg2. Thus, some spec change is needed if supporting IDLE/INACTIVE UE.

To resolve this issue, we think the simplest solution is to allow relay UE to be aware of the on-demand SIB request from remote UE (i.e. option 1). For option2, it implies that relay UE has to enter RRC_CONNECTED even if only a Uu SIB is on-demand requested from remote UE. We think it is not necessary

	
	
	

	
	
	

	
	
	


2.3.3   How to forward the system information to remote UE
For the system information forwarding by relay UE, [2] proposes relay UE collect the information based on Uu SIB and then relay UE generate a E-SIB and transmit it via PC5 interface. FFS the groupcast/broadcast PC5 message is PC5 communication signal or a separate discovery protocol message. [7] proposes that the SI transmitted in broadcast manner by Relay UE is independent from the Relay discovery message sent by Relay UE. [3] proposes that relay UE forwards the original SIBs to Remote UE without changing the information and format of the SIB. [24] proposes to discuss whether a new SIB is needed for sidelink relay or whether the existing NR sidelink SIB can be re-used.

Question 10-1: When should the remote UE receive the system information via PC5?

Option 1: Before PC5 connection establishment with relay UE, 

Option 2: After PC5 connection establishment with relay UE, 

Option 3: Both of the above
	Companies
	Option(s)
	Comments

	Qualcomm 
	Option 3
	Before unicast PC5 connection (Option 1), we think remote UE needs to obtain at least below information from gNB when intended to establish RRC connection:

· Cell access parameters (e.g. PLMN identity, cell identity, TAI list)
· Configuration to initialize RRC connection establishment (e.g. values of timer T300/T319)

· UAC configuration 

After unicast PC5 connection (Option 2), we also think it is needed because relay UE needs to forward updated Uu SIB to remote UE. In this case, relay UE can use unicast PC5-RRC to forward entire Uu SIB(s)

	
	
	

	
	
	

	
	
	


Question 10-2: Which signaling shall be used to carry the system information forwarding via PC5?

Option 1: PC5-RRC message 

Option 2: Discovery protocol message
Option 3:  Other new SL-SRB (e.g., for BCCH forwarding only)
	Companies
	Option(s)
	Comments

	Qualcomm
	Option 1 and Option 2
	Before unicast PC5 connection, remote UE can acquire some essential info on SIB from relay UE in broadcast/groupcast way. So, it should use discovery protocol message (option 2). The details can be discussed further

After unicast PC5 connection, at least PC5-RRC (Option 1) can be used. The entire Uu SIB can be encapsulated into existing PC5-RRC message or a new PC5-RRC message, which can be further discussed. Whether broadcast/groupcast can be used can also be further discussed.

For option 3, is the intention to specify a new BCCH for SIB forwarding? Doesn’t introduce a new PC5 physical channel which is not in scoping of this release?

	
	
	

	
	
	

	
	
	


Question 10-3: If remote UE could receive the system information via PC5 before PC5 connection establishment with relay UE, which cast type (i.e. unicast/groupcast/broadcast) can be used for the system information forwarding via PC5?
	Companies
	Cast type
	Comments

	Qualcomm
	Groupcast/broadcast
	As we indicated in Q10-2, only groupcast/broadcast way is available before unicast PC5 connection. And discovery protocol message can be used for this purpose. 

	
	
	

	
	
	

	
	
	


Question 10-4: If remote UE could receive the system information via PC5 after PC5 connection establishment with relay UE, which cast type (i.e. unicast/groupcast/broadcast) can be used for the system information forwarding via PC5?
	Companies
	Cast type
	Comments

	Qualcomm 
	At least unicast
	As we indicated in Q10-2, unicast PC5-RRC can be used to forward entire Uu SIB in this case. Whether groupcast/broadcast are still needed after unicast PC5 connection can be further discussed. It seems unicast is sufficient in this case.

	
	
	

	
	
	

	
	
	


2.3.4   SI acquisition of in coverage remote UE

[2][3] [5] [7] propose that in coverage remote UE can only acquire the system information from relay UE after connected to relay UE. It is more power efficient for remote UE. Also, it ensures that the SIB info acquired by remote UE is aligned with relay UE suppose the remote UE and relay UE camp on different cells. [14] [23] [24] [26] propose that in coverage Remote UE can be allowed to directly receive the system information via Uu from the network. Whether in coverage remote UE acquires the SI messages via the relay UE or via the broadcast shall be left to the remote UE implementation. [27] proposes that the specific details of system information delivery can be discussed once the L2-relaying design is more stable.  

Question 11: Should the in coverage remote UE be allowed to directly receive the system information via Uu after connected to relay UE? 
	Companies
	Yes/No
	Comments

	Qualcomm
	No
	After connecting to relay UE via unicast PC5 link, its connection is now managed via the relay UE. To make it efficient and simple, we think remote UE should receive SIB and paging only from relay UE, i.e. reception via Uu for in-coverage remote UE is unnecessary.

	
	
	

	
	
	

	
	
	


2.4   Paging

2.4.1   Which remote UE’s paging should be monitored 

In [9], it is proposed that a relay UE monitors paging occasions of all PC5-RRC connected remote UEs. However, monitoring paging for all connected remote UEs may consume significant power and may eliminate the savings achieved by connected mode DRX. The selective paging monitoring of remote UE is discussed for relay UE. In [9] [27], it is proposed a relay UE can skip monitoring of POs of one or more remote UEs based on network indication. [21] proposes that paging forwarding is switched on/off by remote UE announcement. [24] proposes that when both the remote UE and relay UE are in RRC_CONNECTED, the relay UE shall monitor only the SI change indication or the indication about PWS notification in each POs (its own and remote UE POs). [14] [28] proposes to discuss the necessity of some handshaking procedure to explicitly signal if and when a remote UE needs its linked U2N relay UE to monitor its paging and if and when the paging for the remote UE can really be monitored by the linked relay. [36] proposes that the Relay UE may not monitor the PO for paging Remote UE if it is informed that a paging message to Remote UE is not transmitted in the PO. 

Question 12-1:  Should the relay UE monitor paging for all remote UEs connected to the relay UE? If not, please further clarify how relay UE ascertain which remote UE’s paging is to be monitored.
	Companies
	Yes/No
	Comments

	Qualcomm
	See comments
	We think this question should be discussed for different cases:

1) Case 1: both relay and remote UE in CONNECTED state. We don’t think relay UE needs to monitor paging for remote UE. For a connected UE, it needs to monitor paging for PWS and SIB update according to spec. Then, relay UE anyway needs to monitor paging for PWS and SIB update (and forward necessary ones to remote UE).
2) Case 2: Relay in CONNECTED state. Before this discussion, we think it needs to first discuss whether relay still needs to monitor paging for remote UE. In this case, because RRC connection is available in relay, maybe a better solution is that gNB just includes paging record for remote UE in dedicated RRC message towards relay UE.

3) Case 3: Relay in IDLE/INACTIVE. We think relay should monitor paging for all remote UEs.

If the intention is to reduce power consumption of relay UE for monitoring, we think a better direction is to align POs of remote UE (e.g. group paging similar to Rel-17 power saving enhancement).

	
	
	

	
	
	

	
	
	


Question 12-2:  Suppose a relay UE needs to monitor paging for a remote UE, should the relay UE monitor all POs for the remote UE? If not, please further clarify how relay UE ascertain which POs are to be monitored.
	Companies
	Yes/No
	Comments

	Qualcomm
	See comments
	We think this solution can only work in case 2, i.e. relay in CONNECTED while remote UE in IDLE/INACTIVE because NW needs to indicate which PO to skip via RRC.

Again, if the intention is to reduce power consumption of relay UE for monitoring, we think a better direction is to align POs of remote UE (e.g. group paging similar to Rel-17 power saving enhancement).

	
	
	

	
	
	

	
	
	


2.4.2   How to forward the paging message to remote UE
Suppose relay UE only knows the pseudo UE ID or calculated PO(s), the relay is unable to determine the specific remote UE(s) indicated in a received paging message.  As a result, [9] [11] proposes the relay UE forwards the all paging message received in a PO to all of the remote UEs configured with that PO. [11] also consider the short message forwarding. For example if short message set bit 1 or 2, relay UE send the short message to all remote UEs by broadcast or groupcast. If short message set bit 3 (stopPagingMonitoring), relay UE doesn’t send the short message to remote UE. 

[24] proposes to discuss whether paging forwarding over PC5 is done using sidelink broadcast or unicast communication. [11] also proposes that relay UE may send the paging message by broadcast or groupcast if multiple remote UEs are paged. [21] [24] [27] [34] proposes that paging forwarding information is carried in PC5-RRC message.

Question 13: Which cast type (i.e. unicast/groupcast/broadcast) can be used for the paging forwarding via PC5?
	Companies
	Cast type
	Comments

	Qualcomm
	Unicast only
	It depends on whether PO or UE-ID is shared between remote and relay. But we think in both cases, unicast is enough:

· If full UE-ID is shared, relay can maintain the mapping from L2 ID of remote UE to its full UE-ID (e.g. 5G-S-TMSI). Then it can just forward paging for MT data to the concerned remote UE via PC5-RRC

· If pseudo UE-ID or PO is shared, relay can maintain the mapping from PO to a group of remote UEs (sharing same PO). Then it can just forward paging for MT data via PC5-RRC one by one. Because remote UE is in IDLE/INACTIVE state without active traffic, we think there is no signaling overhead issue to use unicast

In addition, if paging is for PWS or SIB-update, relay don’t need to forward paging but just need to forward acquired PWS/SIB to remote UE. So, we think groupcast/broadcast for paging is not necessary.

	
	
	

	
	
	

	
	
	


2.4.3   Impact of BWP on paging monitoring

According to [28], a RRC Connected UE (that could be a U2N relay UE as well) is configured up to 4 BWPs (in UL as well as in DL) and not all may be configured with a common search space. If the current active BWP does not have a common search space, it’s network’s responsibility to ensure that System Information (changes) is dedicatedly sent to the UE. So far, a RRC Connected UE does not need to monitor paging to check for MT calls. However, a RRC connected relay UE may need to do so, if it needs to monitor paging for linked remote UE(s). If the U2N relay does not have a spare RF chain for monitoring paging on behalf of the linked remote UE(s), it would need to switch BWP to e.g. initialDownlinkBWP to be able to receive Paging for remote UE(s). To help the gNB to better schedule the U2N relay UE, it is proposed in [28] that RRC connected U2N relay UE informs its serving gNB about time periods (paging occasions of remote UE(s)) of its intended absence (away time) from the current DL BWP. As another possibility available to the network is configuring and activating a DL BWP that is overlapping with the initial DL BWP.

Question 14: Should RAN2 address the BWP switching issue of relay UE due to paging monitoring on behalf of linked remote UE? Please give comments to support your selection.  
	Companies
	Yes/No
	Comments

	Qualcomm
	Yes
	Yes. We think it is a valid issue to resolve. 

However, we think it needs to first discuss whether relay still needs to monitor paging for remote UE. In this case, because RRC connection is available in relay, a better solution is that gNB just includes paging record for remote UE in dedicated RRC message towards relay UE. Then, this issue can be resolved via Network flexible dedicated RRC signalling, without introducing monitoring gap.  

	
	
	

	
	
	

	
	
	


2.5   Access control

[2] [3] [5] propose to reuse legacy access control for Remote UE.‎ It is not needed to enhance the access control procedure of Remote UE. [2] [14] propose that UAC configuration is available to remote UE before it has established PC5 connection with a Relay UE and the access control check is performed at remote UE using the parameters of the cell it intends to access. [27] proposes that remote UE may obtain minimum SI over Uu (in-coverage) and/or the UAC parameters via relay UE (in-coverage or out-of-coverage) in a dedicated or broadcast message to decide UAC. [9] proposes that for access control, the remote UE should take into account the following aspects when performing access check: QoS characteristics (e.g. 5QI/PQI), SL channel conditions, loading over PC5 link (e.g. CBR, CR) and loading at relay UE (e.g. buffer level). [21] proposes that remote UE may report its Uu serving cell information to relay UE via PC5 RRC procedure and it is up to relay UE based on remote UE reporting to decide whether access control information needs to be delivered to remote UE in PC5 RRC procedure.

Question 15: Do you agree that Remote UE can reuse legacy access control and no need to enhance the access control procedure of Remote UE?
	Companies
	Yes/No
	Comments

	Qualcomm
	Yes
	In our understanding, UAC configuration is available to remote UE before unicast PC5 connection. Thus, UAC configuration is available to remote UE either via E-SIB before relay connection or via SIB forwarding after relay connection. Then, we don’t think spec change is required.

	
	
	

	
	
	

	
	
	


2.6   Others
Since both L2 relay architecture and L3 relay architecture would be specified in this WI, [38] analyzes the co-existence issue of L2 relay architecture and L3 relay architecture within a same area. From network deployment perspective, the co-existence scenarios are listed in [38]. In addition, the UE capability of L2 and L3 relay architecture support are also discussed. It is necessary to collect companies’ views on these co-existence scenarios. 
Question 16-1: From network deployment perspective, which relay architecture option should be considered in RAN2? 

Option 1: Per area or PLMN, i.e., each cell support only one relay architecture

Option 2: One relay architecture per cell, i.e., cell supports only one kind of relay architecture L2 or L3

Option 3: Full relay architecture per cell, i.e., cell supports both L2 and L3 architecture

Option 4: Others. If this option is selected, please give detailed description.
	Companies
	Option (s)
	Comments

	Qualcomm
	None
	We think SA2 should work on it first. In our understanding, SA2 is discussing to introduce relay service code in discovery message for UE to implicitly derive the support of L2 or L3 relay. That is enough in this release, we don’t think any further mechanism is required to be specified in this release.

	
	
	

	
	
	

	
	
	


Question 16-2: From UE capability perspective, which relay architecture option should be considered in RAN2? 

Option 1: UE with only L3 relay architecture support capability

Option 2: UE with only L2 relay architecture support capability

Option 3: UE with both L2 relay architecture support capability

Option 4: Others. If this option is selected, please give detailed description
	Companies
	Option(s) for relay UE
	Option(s) for remote UE
	Comments

	Qualcomm
	See comments
	See comments
	SA2 work is necessary first. We are even not sure whether both L2 and L3 relay will be deployed in the same geographic area.
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