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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
In RAN2 #116e meeting, many aspects regarding discovery message transmission were concluded [1]. The agreements with respect to remaining open issues are copied below for reference:
Agreements
[Easy] Proposal 3 (19/20): For relay discovery, dedicated pools can be configured simultaneously with TX shared pool in SIB/RRC/Pre-configuration. 
As baseline, TX shared pool can only be used for SL communication in case dedicated and shared pools are configured simultaneously.  FFS if network can also configure a setting where both shared and dedicated pools can be used for SL discovery.
According the above agreements, the baseline is that the shared resource pool should only be used for SL communication message transmission in case dedicated resource pool is configured, and whether there are some other conditions to allow selection between dedicated resource pool and shared resource pool for discovery message transmission is to be further discussed. In addition, BSR report issue for discovery message, how CBR would affect the discovery message, and how RAN sharing impact the discovery message design with respect to L2 SL relay, are not settled yet. This paper will share our views on these issues.
2. Discussion
2.1. Selection of dedicated pool and shared pool
According to the progress, the following two issues needs to be further discussed:
1. Whether data can be transmitted in dedicated resource pool for discovery?
As the dedicated pool is for discovery, it is not clear whether data can be transmitted there, especially when only dedicated pool for discovery is configured. Logically, if we allow data to be transmitted in the dedicated resource pool for discovery, it is actually regarded as a shared pool. In other word, the network can just configure a pool as a shared pool to allow data transmission in it. Therefore, we propose that data is not allowed to be transmitted in a dedicated resource pool for discovery, and this only applies to the case that a UE is configured with only dedicated resource pool for discovery, meaning no data transmission/reception can be performed by the UE in this case. Therefore,
[bookmark: _Ref79003422]Proposal 1: RAN2 confirms that data is not allowed to be transmitted in dedicated resource pool for discovery.
2. Whether TX shared resource pool can be used for discovery message transmissions for Mode 2?
The resource pool selection for discovery message transmission not only impacts the discovery message monitoring behaviour, but also impacts the SD-RSRP measurement. When both dedicated resource pool and shared resource pool are configured and a UE is allowed to select one to be used for discovery message in Mode 2, any intended UE for discovery message monitoring has to monitor both dedicated resource pool and shared resource pool for discovery. In this case, when the intended UE needs to measure SD-RSRP, its physical layer itself cannot identify the discovery message by itself and has to rely on indication from upper layer to identify the desired measurement results for SD-RSRP evaluation. In such way, the expected benefit from dedicated resource pool, i.e., both power consumption for discovery message monitoring and complexity reduction for SD-RSRP measurement, diminishes. 
One could expect better discovery message transmission performance to allow a UE to select TX shared resource pool for discovery message transmission when both resource pools are configured simultaneously while dedicated resource pool is congested. However, considering the common sense that the discovery message transmission reliability should be usually better than data, the reasonable assumption should be that the dedicated resource pool size should be properly configured so that the resource utilization level the dedicated resource pool can be expected to be clearly lower than that of the shared resource pool to minimize the congestion risk for discovery message transmission.  
[bookmark: _Ref92804805]Observation 1: The reasonable assumption should be that the dedicated resource pool for discovery is less possible to be congested compared to shared resource pool for communication data transmission, with proper configurations from the network.
[bookmark: _Ref92804806]Observation 2: If dedicated resource pool is congested due to the high load of discovery message transmission, the TX shared resource pool should be probably of even higher congestion level.
Based on the above discussion and observations, there is no convincing benefit to allow conditional selection between dedicated resource pool and shared resource pool when both resource pools are configured. 
[bookmark: _Ref92804817]Proposal 2: For mode 2, when both dedicated resource pool and shared resource pool are configured simultaneously, only dedicated resource pool is used for discovery message transmission, i.e. conditional selection between dedicated resource pool and shared resource pool is not supported.
Given Proposal 2 above is not agreeable, it is not necessary to discuss the detail rules with respect to the resource pool selection for discovery message transmission:
[bookmark: _Ref92804818]Proposal 3: If Proposal 2 is not agreeable, it should be left up to UE implementation on whether the discovery message is transmitted in dedicated resource pool or shared resource pool.
2.2. Distinction between discovery and communication message
Consider the dedicated pool for discovery is introduced, for mode-1, the gNB should be able to identify discovery message to help it to schedule the transmission in correct pool. According to SA2 23.304:
	[bookmark: _Toc27821854][bookmark: _Toc51838919][bookmark: _Toc51754092][bookmark: _Toc19199064][bookmark: _Toc36126208][bookmark: _Toc51753958][bookmark: _Toc45012532][bookmark: _Toc66692645][bookmark: _Toc83206592][bookmark: _Toc66701824][bookmark: _Toc73625492][bookmark: _Toc69883482]5.1.2	Authorization and Provisioning for 5G ProSe Direct Discovery
[bookmark: _Toc83206593]5.1.2.1	Policy/Parameter provisioning for 5G ProSe Direct Discovery
NOTE 3: The values provisioned for the Destination Layer-2 ID(s) for 5G ProSe Direct Discovery are different to the values provisioned for Destination Layer-2 ID(s) for 5G ProSe Direct Communication, defined in clause 5.1.3.1.


However, the case is only for provisioning L2 ID. During the link establishment procedure and later L2 ID update procedure, while the UE may self-assign L2 ID, the L2 ID for discovery and communication may still be the same. This can be asked and confirmed by SA2. On the other hand, no matter the L2 ID for discovery/communication should be the same or not, according to the current BSR format from 3GPP TS 38.321 v16.5.0, the Destination Index is used: 


Figure 6.1.3.33-1: SL-BSR and Truncated SL-BSR MAC control element
Therefore, in case that discovery message and communication message share the same L2 ID, the destination ID can be assigned with two different L2 ID indexes respectively to differentiate communication data and discovery message in BSR report. 
Another alternative is to 
· Define a specific LCG ID for discovery message and the gNB can identify discovery message based on the LCG ID;
However, the space for LCG ID is limited with only 8 and it may cause backward compatibility issue because the new LCG ID may not be regarded as only for discovery message for legacy ones. Therefore,
[bookmark: _Ref85796318]Proposal 4: No specific LCG ID is used to distinguish discovery message from communication data in SL BSR report.
[bookmark: _Ref85796319]Proposal 5: In case the same L2 ID is used for communication data and discovery message buffer status report, this L2 ID can be assigned with two different destination indexes respectively for communication data and discovery message by the UE. 
2.3. Impact of CBR on discovery message
In NR sidelink, the mapping between PSSCH transmission parameters, CBR and priority is supported by the configuration parameter SL-CBR-PriorityTxConfigList, as follows:
	TS 38.331
6.3.5	Sidelink information elements
SL-CBR-PriorityTxConfigList
The IE SL-CBR-PriorityTxConfigList indicates the mapping between PSSCH transmission parameter (such as MCS, PRB number, retransmission number, CR limit) sets by using the indexes of the configurations provided in sl-CBR-PSSCH-TxConfigList, CBR ranges by an index to the entry of the CBR range configuration in sl-CBR-RangeConfigList, and priority ranges. It also indicates the default PSSCH transmission parameters to be used when CBR measurement results are not available, and MCS range for the MCS tables used in the resource pool.
SL-CBR-PriorityTxConfigList information element
-- ASN1START
-- TAG-SL-CBR-PRIORITYTXCONFIGLIST-START

SL-CBR-PriorityTxConfigList-r16 ::= SEQUENCE (SIZE (1..8)) OF SL-PriorityTxConfigIndex-r16

SL-CBR-PriorityTxConfigList-v1650 ::= SEQUENCE (SIZE (1..8)) OF SL-PriorityTxConfigIndex-v1650

SL-PriorityTxConfigIndex-r16 ::=    SEQUENCE {
    sl-PriorityThreshold-r16             INTEGER (1..8)                                                   OPTIONAL,    -- Need M
    sl-DefaultTxConfigIndex-r16          INTEGER (0..maxCBR-Level-1-r16)                                  OPTIONAL,    -- Need M
    sl-CBR-ConfigIndex-r16               INTEGER (0..maxCBR-Config-1-r16)                                 OPTIONAL,    -- Need M
    sl-Tx-ConfigIndexList-r16            SEQUENCE (SIZE (1.. maxCBR-Level-r16)) OF SL-TxConfigIndex-r16   OPTIONAL     -- Need M
}

SL-PriorityTxConfigIndex-v1650 ::=  SEQUENCE {
    sl-MCS-RangeList-r16                SEQUENCE (SIZE (1..maxCBR-Level-r16)) OF SL-MinMaxMCS-List-r16    OPTIONAL     -- Need M
}

SL-TxConfigIndex-r16 ::=            INTEGER (0..maxTxConfig-1-r16)

-- TAG-SL-CBR-PRIORITYTXCONFIGLIST-STOP
-- ASN1STOP


As we agreed in RAN2 #113bis-e[2] and RAN2 #114e[3][1] meeting that:
	RAN2 #113bis-e Agreement:
Proposal 8a: [Easy] One new SL-SRB4 is used for all discovery messages. Its parameters will be fixed and defined as SCCH configuration in 38.331. (FFS on the LCH priority in Proposal 8b)
RAN2 #114-e Agreement:
Proposal 8 [discussion]: RAN2 agrees to fix the priority value as 1 of sidelink discovery message in the specification.


It can be observed that discovery is also transmitted on PSSCH with a new SL-SRB4. And at the same time we also support dedicated pool and shared pool for discovery messages, so it is better for RAN2 to discuss whether/how this SL-CBR-PriorityTxConfigList is applied to discovery message in both dedicated pool and shared pool respectively. 
[bookmark: _Ref79003394]Observation 3: It is unclear whether/how the configuration of SL-CBR-PriorityTxConfigList is applied to discovery message in both dedicated pool and shared pool respectively.
It can be discussed separately:
· For shared pool, as sidelink discovery message has the fixed priority value 1, a simple solution is to set the priority value to 1 in SL-CBR-PriorityTxConfigList and then apply the rest configuration in SL-CBR-PriorityTxConfigList for discovery message.
· For dedicated pool, however, it should be discussed when we still need to apply SL-CBR-PriorityTxConfigList, which in fact, is about whether we need to have congestion control in the dedicated pool. And even if we agree to perform congestion control for discovery message in dedicated pool, we may also have optimization on the configuration because only the mapping between CBR and PSSCH transmission parameters is needed, without priority anymore, because only discovery messages can be transmitted on the pool. Therefore we propose:
[bookmark: _Ref79003432]Proposal 6: For shared pool, current SL-CBR-PriorityTxConfigList is applied to sidelink discovery message transmission with UE always setting the Priority to 1.
[bookmark: _Ref92804824][bookmark: _Ref79003433]Proposal 7: For dedicated pool for discovery, RAN2 to discuss whether/how PSSCH transmission parameters should be adjusted due to different CBR, considering following options:
· Option-1: use current SL-CBR-PriorityTxConfigList as in Proposal 6.
· Option-2: use current SL-CBR-CommonTxConfigList (i.e. w/o Priority configuration)
2.4. Impact of RAN sharing with SL relay
In RAN2 #116e meeting, RAN sharing was discussed. In the offline discussion[4], the majority agreed the non-serving PLMN IDs can be included in discovery message:
[bookmark: _Ref92804826]Proposal 8: If RAN sharing is supported for the NG-RAN node, the non-serving PLMN IDs can be delivered to the remote UE in discovery message (10/12). RAN2 further discuss whether to include it in a RRC container of discovery message (9/12) or not (5/12).
In this section, we discuss about the impact of RAN sharing (IF support at last) on discovery message transmission.
In case of RAN sharing, the same gNB is shared by two or more operator networks. In order for the UEs to identify that the same gNB can provide access service for multiple operator networks, the gNB broadcasts respective PLMNs and the Cell IDs for different operator networks. The UEs of different operators can identify that the gNB can provide access if any of its registered/equivalent PLMN IDs is found in the broadcasted PLMNs (see CellAccessRelatedInfo in 3GPP TS 38.331 v16.6.0). 
[bookmark: _Ref92804808]Observation 4: If NR access is shared, in each shared cell the gNB broadcasts respective Cell Identity for each subset of PLMNs, PNI-NPNs and SNPNs.
As we have already agreed that the PLMN and cell ID information are carried in the discovery message in previous meeting. It is natural that the PLMNs and cell IDs of multiple operator networks in case of RAN sharing should also be carried in the discovery message. There could be an issue on whether the maximum size of one discovery message can contain the PLMNs and cell IDs. According the existing agreements, as discovery message are transmitted in SL-SRB4 in RLC UM mode, segmentation can be performed if necessary. In such sense, there should be no hard maximum discovery message size limit.
[bookmark: _Ref92804809]Observation 5: if the discovery message is too large to be transmitted in one transmission due to RAN sharing, RLC can segment the discovery message into multiple transmissions.
[bookmark: _Ref92804827]Proposal 8: If RAN sharing is supported, the PLMNs and Cell IDs of different operator networks are transmitted in the discovery message.
At next stop it should be discussed that what are the forms of these multiple PLMNs and Cell IDs of different operator networks. Under the discussion in L2 CP agenda, we have reached the following WA:
	Agreement:
Proposal 17:  WA: cellAccessRelatedInfo from SIB1 [16/23] is forwarded before PC5-RRC connection. FFS the exact signalling.


If we confirm this WA, and cellAccessRelatedInfo is carried in discovery message as an RRC container, then we can reuse plmn-IdentityInfoList to carry the PLMNs and related Cell Identity, as follows:
	CellAccessRelatedInfo   ::=         SEQUENCE {
    plmn-IdentityInfoList               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
    ]]
}


Another option is that we directly put the PLMN ID list in discovery message (not in form of RRC container), which can be in Discovery Additional Information, as follows:
	CT1 TS 24.554-100
[image: ]


It can be observed that the cell ID (NCGI) is already put into discovery message, as well as Relay TAI which is also AS information.
On one hand, the PLMN ID is used for PLMN selection which is not handle by AS layer, and including the PLMN ID list in RRC container would result in unnecessary interactions between different layers; On the other hand, if we put the PLMN ID list and Cell ID list directly into discovery message, further coordination between WGs is needed for CT1 and RAN2. Therefore, we have the following observation and proposal:
[bookmark: _Ref92804810]Observation 6: The PLMN ID is used for PLMN selection which is not handle by AS layer, and including the PLMN ID list in RRC container would result in unnecessary interactions between different layers.
[bookmark: _Ref92804811]Observation 7: If the PLMN ID list is directly put into discovery message, further coordination between WGs is needed for CT1 and RAN2.
[bookmark: _Ref92804828][bookmark: _Ref92807562][bookmark: _Ref92804829]Proposal 9: RAN2 to discuss which option is preferred to include PLMN ID list in discovery message.
Option 1: an RRC container, which may reuse plmn-IdentityInfoList included in cellAccessRelatedInfo;
Option 2: an additional IE explicitly included in Relay Discovery Additional Information.
[bookmark: _Ref92807563]Proposal 10: Send an LS to SA2, if any option is agreed in Proposal 9.
3. Conclusion
We have the following observation and proposals:

[bookmark: _GoBack]Observation 1: The reasonable assumption should be that the dedicated resource pool for discovery is less possible to be congested compared to shared resource pool for communication data transmission, with proper configurations from the network.
Observation 2: If dedicated resource pool is congested due to the high load of discovery message transmission, the TX shared resource pool should be probably of even higher congestion level.
Observation 3: It is unclear whether/how the configuration of SL-CBR-PriorityTxConfigList is applied to discovery message in both dedicated pool and shared pool respectively.
Observation 4: If NR access is shared, in each shared cell the gNB broadcasts respective Cell Identity for each subset of PLMNs, PNI-NPNs and SNPNs.
Observation 5: if the discovery message is too large to be transmitted in one transmission due to RAN sharing, RLC can segment the discovery message into multiple transmissions.
Observation 6: The PLMN ID is used for PLMN selection which is not handle by AS layer, and including the PLMN ID list in RRC container would result in unnecessary interactions between different layers.
Observation 7: If the PLMN ID list and Cell ID list are directly put into discovery message, further coordination between WGs is needed for CT1 and RAN2.

Proposal 1: RAN2 confirms that data is not allowed to be transmitted in dedicated resource pool for discovery.
Proposal 2: For mode 2, when both dedicated resource pool and shared resource pool are configured simultaneously, only dedicated resource pool is used for discovery message transmission, i.e. conditional selection between dedicated resource pool and shared resource pool is not supported.
Proposal 3: If Proposal 2 is not agreeable, it should be left up to UE implementation on whether the discovery message is transmitted in dedicated resource pool or shared resource pool.
Proposal 4: No specific LCG ID is used to distinguish discovery message from communication data in SL BSR report.
Proposal 5: In case the same L2 ID is used for communication data and discovery message buffer status report, this L2 ID can be assigned with two different destination indexes respectively for communication data and discovery message by the UE.
Proposal 6: For shared pool, current SL-CBR-PriorityTxConfigList is applied to sidelink discovery message transmission with UE always setting the Priority to 1.
Proposal 7: For dedicated pool for discovery, RAN2 to discuss whether/how PSSCH transmission parameters should be adjusted due to different CBR, considering following options:
· Option-1: use current SL-CBR-PriorityTxConfigList as in Proposal 6.
· Option-2: use current SL-CBR-CommonTxConfigList (i.e. w/o Priority configuration)
Proposal 8: If RAN sharing is supported, the PLMNs and Cell IDs of different operator networks are transmitted in the discovery message.
Proposal 9: RAN2 to discuss which option is preferred to include PLMN ID list in discovery message.
Option 1: an RRC container, which may reuse plmn-IdentityInfoList included in cellAccessRelatedInfo;
Option 2: an additional IE explicitly included in Relay Discovery Additional Information.
Proposal 10: Send an LS to SA2, if any option is agreed in Proposal 9.
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Table 10.2.1.11: PROSE PC5 DISCOVERY message for relay discovery additional information .

IEI - Information Element - Tvpe/Reference - Presence - | Format -| Length -
e ProSe direct discovery PC5 ProSe direct discovery PC5 message M- Ve 1e
message type (NOTE) = type

11.21-

o Relay service code - Relay service code « M- Ve 3
11.2.11-

° Announcer info - User info ID « M- Ve 1a
1127

o MiC - MiC M- Ve 4.
11.24-

° UTC-based counter LSB » UTC-based counter LSB « M- Ve 1a
11.2.14-

yy- |NCGI- NCGI - O TV 9.
11.2.15-

xx- |Relay TAIl - TAI - O TV 4.
11.2.13-

NOTE:  The discovery type is set to "Restricted discovery", the content type is set to "Relay discovery additional

information" and the discovery model is set to "Model A". -





