3GPP TSG-RAN WG2 Meeting #116 electronic
R2-2109857
Online, November, 2021
Title: 
Further discussion on relay discovery
Source: 
ZTE, Sanechips
Agenda item:
8.7.3.1
Document for:
Discussion
Introduction

During  RAN2#115 Meeting, the relay discovery was discussed and some agreements have been reached as below. As we can see, there are several FFS issues. For example, whether the network can configure shared and dedicated pool simultaneously is FFS. If this is allowed, it is not clear whether one of the resource pool should be prioritized. 

	RAN2#115 Agreements:
FFS if the network can configure shared and dedicated pool simultaneously.

For mode 1, if agreed that both shared and dedicated resource pools can be configured, it is up to gNB which one the UE should use to transmit discovery message.

For mode 2, if agreed that both shared and dedicated resource pools can be configured, downselect from the following options:

-Left to UE implementation

-Dedicated pool should be prioritised

-Shared pool should be prioritised

Discovery for IC relay UE, for IC remote UE which has not been connected to network via a relay UE, and for OOC remote UE which has not been connected to network via a relay UE, relay discovery reuses the Rel-16 V2X resource allocation principles.

For UE (including IC remote UE and OOC remote UE) which has been connected to network via a relay UE, only resource allocation mode 2 can be used.

In this release, for L2 U2N relay, remote UE can be configured to use resource allocation mode 2 if relay connection has been setup.  FFS for CG type 1.


On the other hand, the support of 5G ProSe direct discovery is discussed during RAN#93 meeting. And it is finally agreed to specify mechanism for 5G ProSe Direct Discovery in R17 SL relay. The relevant objective in the updated WID is listed as follows:
	Secondly, the objective of this work item also covers the non-relay discovery (i.e. 5G ProSe Direct Discovery). 

Specify mechanisms for 5G ProSe Direct Discovery [RAN2, RAN3, RAN4];

NOTE 5:  RAN2 prioritizes completion of relay discovery work, and for 5G ProSe Direct Discovery (Objective 7) takes the agreement for relay-based discovery achieved as baseline while enhancements and optimizations beyond basic functionality for the 5G ProSe Direct Discovery scenario are not considered.


In this paper, we will first discuss the aforementioned FFS issues. In addition, the potential issues for 5G ProSe Direct discovery are listed and analyzed. Our considerations and potential solutions are presented.
Discussion
Shared and dedicated resource pool

During RAN2#114 meeting, RAN2 agrees that dedicated discovery resource pool is supported besides shared resource pool configuration, whether it is configured is based on network implementation. During RAN2#115 meeting, the configuration of shared and dedicated resource pool is further discussed and it is still FFS if the network can configure shared and dedicated pool simultaneously. On the other hand, an email discussion on discovery shared/dedicated pool issue is organized, which aims to clarify from the UE perspective the terminology on the network configuration of dedicated discovery pool vs. shared pool for communication and discovery, and determine whether the network configures both shared and dedicated pools.

In our opinion, the shared resource pool should anyway be configured by network if sidelink communication is to be supported. So it is possible that only shared resource pool is configured. On the other hand, if network determines to configure dedicated discovery resource pool for discovery, it is possible that both dedicated discovery resource pool and shared resource pool are configured by network.

To be specific, the SIB based Tx resource pool configuration should at least include the shared resource pool since the network needs to support the sidelink communication and or sidelink discovery transmissions of RRC_IDLE/INACTIVE relay/remote UE. It is hard for the network to exactly know the existence of RRC_IDLE/INACTIVE UEs and whether some of them only have interest in discovery. In order to support the RRC_IDLE/INACTIVE UEs as many as possible, network should at least configure the shared resource pool and optionally dedicated discovery resource pool.   

With regard to the dedicated signalling based Tx resource pool configuration for RRC_Connected relay/remote UE, some companies argue that certain UE may be only interested in sidelink discovery transmission and it is reasonable to only configure dedicated discovery resource pool for this UE. In our opinion, for U2N relay scenario, relay UE/remote UE should be interest in both sidelink discovery and communication since the purpose for relay discovery operation is to perform relay communication subsequently. For the 5G ProSe direct discovery scenario, it is possible that the UE is only capable and or only  interested in ProSe direct discovery.  However, it is agreed in RAN#93 meeting that “RAN2 prioritizes completion of relay discovery work, and for 5G ProSe Direct Discovery (Objective 7) takes the agreement for relay-based discovery achieved as baseline while enhancements and optimizations beyond basic functionality for the 5G ProSe Direct Discovery scenario are not considered.” Based on this observation, it is suggested to focus on the scenario that relay/remote UE is interested in both sidelink discovery and communication. With this assumption, it is natural for the network to configure at least shared resource pool for relay/remote UE’s sidelink discovery and communication transmission while the dedicated discovery resource pool may be optionally configured via dedicated signalling. 

Observation 1: Relay UE/remote UE should be interest in both sidelink discovery and communication since the purpose for relay discovery operation is to perform relay communication subsequently.
Proposal 1: It is suggested to support the simultaneous configuration of both dedicated discovery resource pool and shared resource pool. 

Proposal 2: UE may receive the shared resource pool for relay/remote UE’s sidelink discovery and communication transmission and the optionally dedicated discovery resource pool via SIB, dedicated signalling or pre-configuration.  
On the other hand, from the UE perspective, if both shared and dedicated resource pools are configured, it has been agreed that it is up to gNB which one the UE should use to transmit discovery message for mode 1 resource allocation. With regard to mode 2 resource allocation, the following options need to be down-selected: 

Left to UE implementation
Dedicated pool should be prioritized
Shared pool should be prioritized
In our opinion, the relay/remote UE may prioritize the dedicated discovery resource pool for discovery message transmission when the CBR of dedicated discovery resource pool is low. However, if dedicated discovery resource pool is congested, it is not necessary to prohibit the relay/remote UE from using shared sidelink resource pool for discovery message transmission. Instead, the relay/remote UE may prioritize the shared pool for discovery message transmission. Based on this observation, it is suggested to leave it to UE implementation. 
Proposal 3: When both dedicated discovery resource pool and shared resource pool are configured, it is up to UE implementation whether dedicated discovery resource pool or shared resource pool shall be prioritized for discovery message transmission. 
Discovery resource request for mode 1 relay UE
Suppose dedicated discovery resource pool is configured for mode 1 relay UE, the relay UE may utilize the resource in dedicated discovery resource pool according to the SL grant received from gNB. However, it is not clear how the gNB know the buffer size for discovery message. 

During RAN2#113bis-e meeting, it was agreed that SL-SRB4 is used for all discovery messages and its parameters will be fixed and defined as SCCH configuration in 38.331. According to TS 38.331, the logical channel group for SL-SRB 0/1/2/3 are all set to 0. If the logical channel group of SL-SRB4 is also set to 0, it is hard for the gNB to differentiate the buffer size of discovery message and other PC5 signalling. To solve this problem, one new logical channel group should be set for SL-SRB4. For example, the logical channel group of SL-SRB4 may be set to 1 exclusively. By doing so, the gNB is able to know the buffered discovery message size based on the BSR for LCG 1. On the other hand, during the email discussion for discovery [1], some companies suggest that different L2 destination ID may be allocated for the discovery message, gNB may identify the buffer size for discovery based on the destination index in SL-BSR. Actually it needs the confirmation of SA2 whether different L2 destination ID is always assigned for sidelink discovery message broadcast. Based on our analysis in Section 2.3 for ProSe Direct discovery, not only broadcast but also groupcast and unicast may be used for sidelink discovery transmission. For the groupcast and unicast based sidelink discovery transmission, the L2 destination ID for discovery message is the same as the L2 group ID or source UE’s L2 ID. It means that the same L2 destination ID for sidelink discovery and sidelink communication. Based on this observation, the dedicated LCG ID for discovery message is preferred.
Proposal 4: In order for the gNB to differentiate the buffer size of discovery message and other PC5 signalling, it is suggested to set one dedicated logical channel group ID for SL-SRB4.

Support of 5G Prose Direct discovery

According to TS 23.304 [2], ProSe features consist of ProSe discovery, ProSe Direct Communication and ProSe UE-to-Network Relay. For the ProSe direct discovery, group member discovery and UE-to-Network relay discovery are defined. Both model A and model B discovery are supported. The aspects which may have RAN dependency are listed as follows: 

AMF may provide the NG-RAN with indication about the UE authorization status about 5G ProSe Direct Discovery (i.e. as 5G ProSe UE for ProSe Direct Discovery). This may impact the RAN3 authorization design for UE. 
UE may be provided with the authorization policy for 5G ProSe direct discovery, for example, the PLMNs that UE authorized to perform discovery monitoring and or announcing, authorized discovery range for announcing per PLMN, the mapping of ProSe services (i.e. Application IDs) to Destination Layer-2 ID(s) or default Destination Layer-2 ID(s)  for sending/receiving initial signalling of discovery messages, application identifiers, security parameters, etc. As we can see, the discovery range support has not yet been discussed in RAN2. 
A PC5 communication channel is used to carry the discovery message over PC5 and the discovery message over PC5 is differentiated with other PC5 messages by AS layer. ProSe layer shall indicate to AS layer whether the signalling is discovery message or PC5-S signalling. With regard to the destination Layer-2 ID setting for discovery message, it is selected based on the discovery model and message type. Actually, broadcast, groupcast and unicast sidelink communication need to be considered for sidelink discovery message transmission. To be specific: 

- For non relay discovery, the mapping of ProSe services (i.e. Application IDs) to Destination Layer-2 ID(s) is provided to UE and UE use corresponding destination Layer-2 ID to send and receive the model A announcement and mode B solicitation discovery message;

- For group member discovery, the Layer-2 Group ID is taken as the Destination Layer-2 ID for sending and receiving the Group Member Discovery Announcement message and Group Member Discovery Solicitation message.
- For relay discovery, the default destination Layer-2 ID(s) is provided to UE and UE use default destination Layer-2 ID to send and receive the model A relay discovery announcement and mode B relay discovery solicitation message. For the model B relay discovery response message, the destination Layer-2 ID is set to the source Layer-2 ID of the received UE-to-Network Relay Discovery Solicitation message.
Observation 2: To support the 5G ProSe discovery defined in SA2, the following issues may have RAN2/3 impacts: 1) UE authorization status about 5G ProSe Direct Discovery; 2) different discovery ranges for discovery message; 3)  different cast types for sidelink discovery messages transmission (i.e. sidelink broadcast, groupcast and unicast). 
In our opinion, the authorization for 5G ProSe Direct discovery should be within RAN3 scope. For the different discovery ranges, it is not clear whether the discovery range is in the form of “high, middle, low”  as in LTE V2X or the specific range in meters as in R16 sidelink communication. If the discovery range is in the form of “high, middle, low”, the LTE discover range support can be used as baseline. On the other hand, if the discovery range is similar to sidelink communication, the NR SL transmission range support can be reused. 

With regard to the sidelink discovery messages for different cast types, different L2 destination ID may be associated with them. It means that multiple SL-SRB4 may be established  for different L2 destination ID. For the discovery messages associated with the same L2 destination ID, they should be transmitted via the same SL-SRB4. For the SL-SRB4 configuration, the previous agreement that the parameter will be fixed and defined as SCCH configuration in 38.331 can be followed. 

As we mentioned before, for the groupcast and unicast based sidelink discovery transmission, the L2 destination ID for discovery message is the same as the L2 group ID or source UE’s L2 ID. It means that the discovery message may be multiplexed with sidelink communication packet with same L2 destination ID if shared resource pool is used. For the groupcast and unicast based sidelink discovery message transmission, it should be clarified if the HARQ feedback should be enabled. Since the discovery message is transmitted in the same way as sidelink communication if shared pool is used, we think it is no harm to enable the HARQ feedback. It can be up to network configuration. 
Proposal 5: The legacy LTE discovery range or NR SL transmission range support can be used as baseline for the 5G ProSe Direct discovery range.  

Proposal 6: To support the  sidelink discovery messages with different cast types, multiple SL-SRB4 may be established corresponding to different L2 destination ID. 

Proposal 7: Since the L2 destination ID for discovery message may be the same as the L2 group ID or source UE’s L2 ID, the groupcast/unicast discovery message may be multiplexed with sidelink communication packet with same L2 destination ID if shared resource pool is used.
Proposal 8: RAN2 to discuss if the HARQ feedback should be enabled for the groupcast and unicast based discovery message transmission. 
Conclusion
Based on the analysis provided above, we have the following observations and proposals:

Observation 1: Relay UE/remote UE should be interest in both sidelink discovery and communication since the purpose for relay discovery operation is to perform relay communication subsequently.

Observation 2: To support the 5G ProSe discovery defined in SA2, the following issues may have RAN2/3 impacts: 1) UE authorization status about 5G ProSe Direct Discovery; 2) different discovery ranges for discovery message; 3)  different cast types for sidelink discovery messages transmission (i.e. sidelink broadcast, groupcast and unicast). 
Proposal 1: It is suggested to support the simultaneous configuration of both dedicated discovery resource pool and shared resource pool. 

Proposal 2: UE may receive the shared resource pool for relay/remote UE’s sidelink discovery and communication transmission and the optionally dedicated discovery resource pool via SIB, dedicated signalling or pre-configuration.  

Proposal 3: When both dedicated discovery resource pool and shared resource pool are configured, it is up to UE implementation whether dedicated discovery resource pool or shared resource pool shall be prioritized for discovery message transmission. 
Proposal 4: In order for the gNB to differentiate the buffer size of discovery message and other PC5 signalling, it is suggested to set one dedicated logical channel group ID for SL-SRB4.

Proposal 5: The legacy LTE discovery range or NR SL transmission range support can be used as baseline for the 5G ProSe Direct discovery range.  

Proposal 6: To support the  sidelink discovery messages with different cast types, multiple SL-SRB4 may be established corresponding to different L2 destination ID. 

Proposal 7: Since the L2 destination ID for discovery message may be the same as the L2 group ID or source UE’s L2 ID, the groupcast/unicast discovery message may be multiplexed with sidelink communication packet with same L2 destination ID if shared resource pool is used.
Proposal 8: RAN2 to discuss if the HARQ feedback should be enabled for the groupcast and unicast based discovery message transmission.
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