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Introduction
This contribution discusses a number of sidelink relevant issues from ASN.1 review. The following table provides a short overview of the issues covered by this contribution. In this contribution, we will discuss these issues one by one, analyze whether the current description or ASN.1 structure is aligned with the agreements or captures the intended behaviour. Some observations and proposals are given to solve these issues.
	Number
	Clauses
	Description
	Note

	Z.010
	5.3.3.1a 
	Clarification of RRC connection initiation conditions for sidelink discovery
	2.1 

	Z.020
Z.021
	5.10.1
	Clarification of inter-frequency discovery resource configuration
	2.2 

	Z.026
Z.028
	5.10.5
5.10.6
	Correction for the Sidelink discovery monitoring and announcement
	2.3 

	Z.034
	5.10.6a
	Correction for the sidelink discovery announcement pool selection
	2.4 

	Z.049
	6.2.2
	Correction on discTxResourceReq in SidelinkUEInformation
	2.5



Discussion
RRC connection initiation conditions for sidelink discovery
As we know, the RRC_IDLE UE configured to transmit discovery announcement on the camped frequency may initiate the establishment of RRC connection for sidelink discovery if the SIB19 broadcasted by the camped cell does not include the sidelink discovery transmission resource pool. On the other hand, the RRC_IDLE UE which is configured to transmit discovery announcement on other frequency than the camped cell may initiate the establishment RRC connection if the SIB 19 broadcast by the camped cell indicates the sidelink discovery transmission resource of the other frequency should be requested through dedicated signalling. In addition, for the RRC_IDLE UE configured to transmit relay PS related sidelink discovery announcements, it needs to further check whether the RSRP measurement of the camped cell satisfy the threshold requirements for a relay or remote UE. 
The descriptions for RRC connection initiation conditions for PS related sidelink discovery under ASN.1 review are shown below.
	1>	if configured by upper layers to transmit PS related sidelink discovery announcements:
2>	if the frequency on which the UE is configured to transmit PS related sidelink discovery announcements concerns the camped frequency while SystemInformationBlockType19 of the cell on which the UE camps; includes discConfigPS but does not include discTxPoolPS-Common; or
2>	if the frequency on which the UE is configured to transmit non-relay PS related sidelink discovery announcements (e.g. group member discovery) is included in discInterFreqList in SystemInformationBlockType19 broadcast by the cell on which the UE camps, with discTxResourcePS included and set to requestDedicated:
3>	if configured by upper layers to transmit non-relay PS related sidelink discovery announcements; or
3>	if configured by upper layers to transmit relay related sidelink discovery announcements:
4>	if the UE is acting as relay; and if the RSRP measurement of the cell on which the UE camps is below discThreshHiRelayUE, if included in SystemInformationBlockType19 of the cell on which the UE camps; and above discThreshLoRelayUE, if included in the same SystemInformationBlockType19; or
4>	if the UE is selecting a relay/ has a selected relay; and if the RSRP measurement of the cell on which the UE camps is below discThreshHiRemoteUE, if included in SystemInformationBlockType19 of the cell on which the UE camps:


As we can see, if the RRC_IDLE UE configured to transmit relay PS related sidelink discovery on other frequency than the camped frequency and if the SIB 19 broadcast by the camped cell indicates the sidelink discovery transmission resource on the other frequency should be requested through dedicated signalling, the UE should initiates the RRC Connection establishment. However, the current description does not capture this case. 
Observation 1: The descriptions for RRC connection initiation for PS related sidelink discovery under ASN.1 review does not capture the case if the RRC_IDLE UE configured to transmit relay PS related sidelink discovery on other frequency than the camped frequency and if the SIB 19 broadcast by the camped cell indicates the sidelink discovery transmission resource on the other frequency should be requested through dedicated signalling. 
To solve this issue, it is suggested to divide the RRC connection initiation conditions for PS related sidelink discovery into two cases: one is for non-relay PS related discovery announcement and the other one for the relay PS related discovery announcement. For the relay PS related sidelink discovery, both the camped frequency as well as the other frequency for the sidelink discovery transmission are considered to trigger the RRC Connection initiation if necessary. If the above proposals are acceptable then one possible CR is given in [2].
Proposal 1: The descriptions for RRC connection initiation conditions for PS related sidelink discovery could be divided into two cases: one is for non-relay PS related discovery announcement and the other one for the relay PS related discovery announcement. For the relay PS related sidelink discovery, both the camped frequency as well as the other frequency for the sidelink discovery transmission are considered to trigger the RRC Connection initiation.
Inter-frequency discovery resource configuration
The problem is that current description in Section 5.10.1 as shown below does not capture the newly introduced feature to support inter-frequency sidelink discovery resource configuration in R13. It was agreed that the RRC signalling (SIB19 or dedicated) may contain detailed sidelink discovery configuration used for announcement and reception of sidelink discovery in neighbour intra-frequency, inter-frequency and inter-PLMN cells. The following description causes confusion in two aspects. Firstly, it excludes the case that the sidelink discovery resource configuration can be applied for the frequencies different from the frequency at which it was received or acquired. Secondly, it may lead to misunderstanding that the sidelink discovery resource configuration for Scells and non-serving cells can not be provided by dedicated signalling. Hence, it should be modified accordingly.
	[bookmark: _Toc430281730]5.10.1	Introduction
The sidelink communication/ discovery/ synchronisation resource configuration applies for the frequency at which it was received/ acquired. Moreover, for a UE configured with one or more SCells, the sidelink communication/ discovery/ synchronisation resource configuration provided by dedicated signalling applies for the PCell/ the primary frequency.



In details, the description should be updated as following: 1) For sidelink discovery resource configuration, besides the frequency at which it was received/acquired, it also applies for the inter-frequency cases. 2) The discovery resource configuration provided by dedicated signaling applies for the Pcell/the primary frequency/the Scells and non-serving cells. The drafted CR is provided in [3].
Proposal 2: It is suggested to clarify that for sidelink discovery resource configuration, besides the frequency at which it was received/acquired, it also applies for the inter-frequency cases. And it is suggested to clarify that the discovery resource configuration provided by dedicated signaling applies for the Pcell/the primary frequency/the Scells and non-serving cells.
Sidelink discovery monitoring and announcement
The first sentence in section 5.10.5 of [1] under ASN.1 review is shown below. It is not clearly specified if a UE capable of non-PS related sidelink discovery is configured to monitor PS or non-PS related sidelink discovery. As a matter of fact, it is argued if the upper layer inform the AS layer the discovery monitoring is related to PS or non-PS related sidelink discovery.
	A UE capable of non-PS related sidelink discovery that is configured by upper layers to monitor sidelink discovery announcements shall:
1> for each frequency the UE is configured to monitor non-PS related sidelink discovery announcements on, prioritising the frequencies included in discInterFreqList, if included in SystemInformationBlockType19:
…
A UE capable of PS related sidelink discovery that is configured by upper layers to monitor PS related sidelink discovery announcements shall:
…


As agreed in RAN2#91 bis, upper layer informs whether the sidelink direct discovery announcement is related to PS discovery or non-PS discovery. With regard to the discovery monitoring, it is agreed in RAN2#92, upper layer informs whether the discovery announcements/monitoring is related to relay discovery or other PS discovery. As we can see, although it is not explicitly indicated whether upper layer informs the sidelink discovery monitoring is related to PS discovery or non-PS discovery. The AS layer could deduce non-PS discovery monitoring if the monitoring configured by upper layer is not for relay discovery and other PS discovery. On the other hand, there are several descriptions in section 5.10.5 clearyly specified the non-PS related sidelink discovery monitoring, such as “for each frequency the UE is configured to monitor non-PS related sidelink discovery announcements on” and “A UE capable of PS related sidelink discovery that is configured by upper layers to monitor PS related sidelink discovery announcements shall”. It is suggested to keep align the descriptions in the specification.
Similar issue exists for the sidelink discovery annoucement. For the first sentence in section 5.10.6, it states “A UE capable of sidelink discovery that is configured by upper layers to transmit non-PS related sidelink discovery announcements shall, for each frequency the UE is configured to transmit such announcements on”. However, the descriptions such as “A UE capable of PS related sidelink discovery” and “A UE capable of non-PS related sidelink discovery” appears multipe times. It is suggested to align the descriptions to clearly specify whether a UE capable of PS related sidelink discovery or non-PS related sidelink discovery annoucements.
Based on above analysis, it is suggested to modify the current sidelink discovery monitoring and announcement description to clearly specify the PS discovery or non-PS related sidelink discovery. If this proposal is acceptable then one possible CR is given in [4].
Proposal 3: It is suggested to modify the current sidelink discovery monitoring and announcement description to clearly specify the PS discovery or non-PS related sidelink discovery.
Sidelink discovery announcement pool selection
As we know, it is agreed that RSRP-based mechanism is used for pool selection for the sidelink discovery announcement transmission if configured, i.e, UE shall select an appropriate resource pool according to the RSRP measurement of the reference cell. And the RSRP-based pool selection mechanism could be used for both IDLE UE and CONNECTED UE which is configured by SIB19 and RRC dedicated signalling respectively. 
The descriptions for RSRP-based pool selection mechanism under ASN.1 review are shown below. 
	1>	if poolSelection within poolToAddModList is set to rsrpBased:
2>	select an entry of poolToAddModList for which the RSRP measurement of the reference cell as indicated by discTxRefCarrier, after applying the layer 3 filter defined by quantityConfig as specified in 5.5.3.2 , is in-between threshLow and threshHigh;
1>	else:
2>	randomly select, using a uniform distribution, an entry of poolToAddModList;
1>	configure lower layers to transmit the sidelink discovery announcement using the selected pool of resources;


According to the first sentence in the above description, we can see that the RSRP-based pool selection mechanism is only applicable when the poolSelection within poolToAddModList is set to rsrpBased. However, the poolToAddModList IE is only contained in the SL-DiscConfig IE, which specifies the dedicated configuration information for sidelink discovery. In another word, the poolToAddModList IE could only be configured via dedicated signalling. As the result, the RSRP-based pool selection mechanism is only applicable for the CONNECTED UEs, which is not aligned with the agreements. 
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]Observation 2: The current description for the sidelink discovery announcement pool selection mechanism does not capture the case the resource pool for discovery announcement is configured via SIB19, which is not aligned with the agreements. 
To solve this issue, it is suggested to remove the “poolToAddModList” IE and use the list of resource pools instead. In this case, both dedicated signalling and SIB19 could be involved to indicate the sidelink discovery transmission resource pool for selection. 
Proposal 4: It is suggested to remove the “poolToAddModList” IE and use the list of resource pools to indicate the sidelink discovery transmission resource pool for selection in both dedicated signalling and SIB19.
In addition, “the reference cell as indicated by discTxRefCarrier” in the sidelink discovery announcement pool selection description as shown above is not accurate. According to the section 5.10.6b in [1], the reference cell could be the following cases: 1) the primary carrier; or 2) a secondary carrier; or 3) the cell indicated by the discTxRefCarrierDedicated IE; or 4) the cell indicated by the discTxRefCarrierCommon IE; or 5) the DL frequency paired with the one used to transmit sidelink discovery announcements on as reference. The current description excludes case 1), 2) and 5) and needs modification.
Observation 3: The current descriptions for reference cell of sidelink discovery doesn't capture the cases when the the reference cell is 1) the primary carrier; or 2) a secondary carrier; or 3) the DL frequency paired with the one used to transmit sidelink discovery announcements on as reference, which is not aligned with the agreements.
To solve the above issue, the description should cover all the cases specified in the section 5.10.6b in [1] which specified the sidelink discovery announcement reference carrier selection. For the sake of simplicity, it is suggested that “the reference cell as indicated by discTxRefCarrier” could be replaced by “the reference cell as specified in section 5.10.6b” in the above description. We also prepared one corresponding CR for the above two corrections in [5].
Proposal 5: The description for reference cell should be able to cover all the cases specified in the section 5.10.6b in the current 36.331 running CR. For the sake of simplicity, it is suggested that “the reference cell as indicated by discTxRefCarrier” could be replaced by “the reference cell as specified in section 5.10.6b”.
discTxResourceReq in SidelinkUEInformation
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]It is understood that in sidelinkUEInformation, the carrierFreqDiscTx-r13 which indicates the frequency by the index of the entry in field discInterFreqList within SystemInformationBlockType19 is used to request discovery resources for one single carrier and discTxResourceReqAddFreq-r13 is to request discovery resources for multiple carriers.
SidelinkUEInformation-v13x0-IEs ::=	SEQUENCE {
	discTxResourceReq-v13x0			SEQUENCE {
		carrierFreqDiscTx-r13			INTEGER (1..maxFreq),
		discTxResourceReqAddFreq-r13	SL-DiscTxResourceReqPerFreqList-r13	OPTIONAL
	}

In our opinion, the current ASN.1 design is problematic in three aspects. Firstly, carrierFreqDiscTx-r13 is mandatory field. If the UE want to requests discovery resources for multiple carriers, it has to include both of the fields which is strange in nature. Secondly, in discTxResourceReqAddFreq-r13 IE, the carrier freuqency is presented by ARFCN, which is not limited to be within discInterFreqList. However, it is observed in Section 5.10.2.2 [1], the initiation of SidelinkUEInformation can only be triggered when the discovery announcements are on the primary frequency or frequencies in discInterFreqList, which is carried by SIB19. Hence, it is questionable to have the carrier frequency presented by ARFCN without any restriction. Thirdly, the discTxResourceReq-r13 is mandatory, which is not correct. UE should be allowed to send a sidelinkUEinformation without discTxResourceReq-r13 included in SL-DiscTxResourceReq-r13, in order to indicate the discovery resource on the specific carrier carrierFreqDiscTx-r13 is no longer needed. 
	2>	if the UE is configured by upper layers to transmit non-PS related sidelink discovery announcements on the primary frequency or on one or more frequencies included in discInterFreqList, if included in SystemInformationBlockType19, with discTxResources included and not set to noTxOnCarrier:

2>	if configured by upper layers to transmit PS related sidelink discovery announcements on the primary frequency or, in case of non-relay PS related transmission, on one or more frequencies included in discInterFreqList, if included in SystemInformationBlockType19, with discTxResourcesPS included and not set to noTxOnCarrier:



Observation 4: The carrier frequencies in discTxResourceReqAddFreq-r13 are not limited to the carrier frequency in discInterFreqListcarried by SIB19, which is not aligned with the description in sidelinkUEInformation initiation. And the mandatory discTxResourceReq-r13 in SL-DiscTxResourceReq-r13 cannot work when UE wants to indicate that the discovery resource for one specific carrier is not needed any more.
With the above analysis, it is suggested to use only one field to carry the carrier frequency info. This field may be in a format of a sequence of an IE, to request discovery resources both for one or multiple carrier frequencies. With this design, it eliminates the confusion brought up during ASN.1 review. In addition, it is proposed that within the above mentioned IE, the carrier frequency should be presented as an index of the entry in discInterFreqList within SystemInformationBlockType19. Moreover, the field carrierFreq-r13 is suggested to be mandatory and discTxResourceReq-r13 is to be optional. If the proposals are acceptable, the draft CR is provided in [6].
Proposal 6: Using one field, in a format of a sequence of an IE, to request discovery resources both for one or multiple carrier frequencies. Within this IE, the carrier frequency is proposed to be presented as an index of the entry in discInterFreqList within SystemInformationBlockType19. And The field carrierFreq-r13 is set to mandatory and the discTxResourceReq-r13 is optional.
Conclusion
In this contribution, we discussed the sidelink relevant issues result from ASN.1 review and analyzed whether the current description or ASN.1 structure was aligned with the agreements or captured the intended behaviour. Some observations and proposals were given to solve these issues as below: 
Observation 1: The descriptions for RRC connection initiation for PS related sidelink discovery under ASN.1 review does not capture the case if the RRC_IDLE UE configured to transmit relay PS related sidelink discovery on other frequency than the camped frequency and if the SIB 19 broadcast by the camped cell indicates the sidelink discovery transmission resource on the other frequency should be requested through dedicated signalling. 
Proposal 1: The descriptions for RRC connection initiation conditions for PS related sidelink discovery could be divided into two cases: one is for non-relay PS related discovery announcement and the other one for the relay PS related discovery announcement. For the relay PS related sidelink discovery, both the camped frequency as well as the other frequency for the sidelink discovery transmission are considered to trigger the RRC Connection initiation.
Proposal 2: It is suggested to clarify that for sidelink discovery resource configuration, besides the frequency at which it was received/acquired, it also applies for the inter-frequency cases. And it is suggested to clarify that the discovery resource configuration provided by dedicated signaling applies for the Pcell/the primary frequency/the Scells and non-serving cells.
Proposal 3: It is suggested to modify the current sidelink discovery monitoring and announcement description to clearly specify the PS discovery or non-PS related sidelink discovery.
Observation 2: The current description for the sidelink discovery announcement pool selection mechanism does not capture the case the resource pool for discovery announcement is configured via SIB19, which is not aligned with the agreements. 
Proposal 4: It is suggested to remove the “poolToAddModList” IE and use the list of resource pools to indicate the sidelink discovery transmission resource pool for selection in both dedicated signalling and SIB19.
Observation 3: The current descriptions for reference cell of sidelink discovery doesn't capture the cases when the the reference cell is 1) the primary carrier; or 2) a secondary carrier; or 3) the DL frequency paired with the one used to transmit sidelink discovery announcements on as reference, which is not aligned with the agreements.
Proposal 5: The description for reference cell should be able to cover all the cases specified in the section 5.10.6b in the current 36.331 running CR. For the sake of simplicity, it is suggested that “the reference cell as indicated by discTxRefCarrier” could be replaced by “the reference cell as specified in section 5.10.6b”.
Observation 4: The carrier frequencies in discTxResourceReqAddFreq-r13 are not limited to the carrier frequency in discInterFreqListcarried by SIB19, which is not aligned with the description in sidelinkUEInformation initiation. And the mandatory discTxResourceReq-r13 in SL-DiscTxResourceReq-r13 cannot work when UE wants to indicate that the discovery resource for one specific carrier is not needed any more.
Proposal 6: Using one field, in a format of a sequence of an IE, to request discovery resources both for one or multiple carrier frequencies. Within this IE, the carrier frequency is proposed to be presented as an index of the entry in discInterFreqList within SystemInformationBlockType19. And The field carrierFreq-r13 is set to mandatory and the discTxResourceReq-r13 is optional.
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