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1. Introduction

A new WID [1] has been agreed in RAN#89e for NR sidelink enhancement. In this paper, we focus on discussing the following Objective 5 and provide our views correspondingly.

	5. Define mechanism to ensure sidelink operation can be confined to a predetermined geographic area(s) for a given frequency range within non-ITS bands [RAN2].
· This applies areas where there is no network coverage.


2. Discussion

Based on the content of Objective 5, it is noticeable that the mechanism to support confined sidelink operation to a predetermined geographic area(s) should consider both In-Coverage (IC) and Out-Of-Coverage (OOC) areas. 
Observation 1 The mechanism to ensure support confined sidelink operation within a predetermined geographic area(s) should consider both IC and OOC cases.
As to how to get knowledge of the geographic area(s) for a sidelink UE, the CT1 specification TS 24.587 (highlighted as below) provides some guidance on the ways that the UE can achieve the predetermined geographic area(s) for a given frequency. For example, for an IC UE, it can use information derived from its serving PLMN. While for an OOC UE, it can use other techniques e.g., GNSS to predetermine the geographic area(s). However, the exact signaling to carry such information within 3GPP scope is still unresolved. 

*************************************TS 24.587*****************************************

5.2.3
Configuration parameters for V2X communication over PC5

i)
configuration parameters for a V2X communication over PC5 in NR-PC5, consisting of:

1)
optionally, a list of V2X service identifier to V2X NR frequency mapping rules. Each mapping rule contains one or more V2X service identifiers and the V2X NR frequencies with associated geographical areas;

It is out of scope of the present specification to define how the UE can locate itself in a specific geographical area. When the UE is in coverage of a 3GPP RAT it can for example use information derived from the serving PLMN. When the UE is not in coverage of a 3GPP RAT it can use other techniques, e.g. global navigation satellite system (GNSS). The UE shall not consider user provided location as a valid input to locate itself in a specific geographical area.
*************************************TS 24.587*****************************************

Observation 2 The CT1 TS 24.587 only provides some guidance on the ways that the UE can achieve the predetermined geographic area(s) for a given frequency.

Based on above observations, the paper focuses on resolving the details of the signaling and procedure design for IC case and OOC case respectively in the following sections.

1.1. In-Coverage (IC) Case
For IC case, the key point is that RAN2 need to define the predetermined geographic area(s) by associating to some area that are identical within 3GPP RAT. Typically, for a sidelink UE the 3GPP areas may be interpreted based on the following concept:

(1) PLMN

(2) Cell

(3) TA

(4) RNA

(5) Zone

From our perspective, at least PLMN should be considered. Using PLMN to configure the predetermined geographic area(s) is useful in RAN sharing scenario, i.e., allow sidelink operation belonging to the same and possibly different PLMN as the serving cell based on location regulations. Meanwhile, the remaining bullets may need further justifications in RAN2. 

Proposal 1 At least consider PLMN information to configure the predetermined geographic area(s) for a given frequency. FFS other information, e.g., Cell, TA, RNA, Zone.

Regarding the signaling procedure to support such confined sidelink operation within the predetermined geographic area(s), there are UE-based solution and NW-based solution.

· Option 1: UE-based solution 
In this solution, the main idea is that the predetermined geographic area(s) e.g., allowed PLMN list per frequency is signaled to the UE. The signaling content may be originated by gNB or CN entity. The UE can use the signaling content to further decide whether to camp on current Cell, e.g., by judging whether the selected PLMN is included in the allowed PLMN list on the frequency that is configured for sidelink operation. It is applicable to control sidelink operation in RRC IDLE with Mode 2. For RRC CONNECTED UE, the signaling content can be used to further decide whether to initiate RRC procedure (e.g., RRC establishment procedure) on the serving Cell and perform Mode 1 sidelink operation. Further illustration on the signalling procedure is given in Figure 1.
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Figure 1. UE-based solution to support confined sidelink operation
· Option 2:  NW-based solution 
In this solution, we don’t introduce any new signaling message to the UE. Instead, rely on the network flexibility to control the sidelink operation. For example, the gNB achieve the predetermined geographic area(s) per frequency from the CN entity (e.g, PCF) in advance. The gNB implementation judge whether itself is located in the the predetermined geographic area(s). If YES, the gNB simply doesn’t configure resource pool(s) on the concerned frequency in sl-FreqInfoList and sl-NR-AnchorCarrierFreqList. Further illustration on the signalling procedure is given in Figure 2.
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Figure 2. NW-based solution to support confined sidelink operation
Proposal 2 RAN2 to further discuss whether UE-based solution or NW-based solution is adopted to support confined sidelink operation.

Proposal 3 For UE-based solution, the predetermined geographic area(s) per frequency is signalled to the UE by gNB or CN.

Proposal 4 For UE-based solution, the predetermined geographic area(s) per frequency is at least used for cell selection and reselection.

Proposal 5 For NW-based solution, gNB implementation to achieve the predetermined geographic area(s) per frequency for confined sidelink operation is the baseline.
1.2. Out-Of-Coverage (OOC) Case

For OOC case, the sidelink operation is based on pre-configuration. According to ASN.1 coding in TS 38.331 (highlighted as below), there is only frequency information without any location information. 

Observation 3 Currently the sidelink pre-configuration parameters include frequency information but without any location information.

To support OOC case, the solution is simply to extend the pre-configuration signaling by associating a predetermined geographic area(s) per frequency. For the encoding of the predetermined geographic area(s), the existing IE CommonLocationInfo (shown as below) can be reused to decide the UE positioning information with GNSS technology.
*************************************TS 38.331*****************************************
–
CommonLocationInfo
The IE CommonLocationInfo is used to transfer detailed location information available at the UE to correlate measurements and UE position information.
CommonLocationInfo information element

-- ASN1START

-- TAG-COMMONLOCATIONINFO-START

CommonLocationInfo-r16 ::= SEQUENCE {

    gnss-TOD-msec-r16          OCTET STRING     OPTIONAL,

    locationTimestamp-r16      OCTET STRING     OPTIONAL,

    locationCoordinate-r16     OCTET STRING     OPTIONAL,

    locationError-r16          OCTET STRING     OPTIONAL,

    locationSource-r16         OCTET STRING     OPTIONAL,

    velocityEstimate-r16       OCTET STRING     OPTIONAL
}
-- TAG-COMMONLOCATIONINFO-STOP

-- ASN1STOP

*************************************TS 38.331*****************************************
Proposal 6 Enhance the sidelink pre-configuration signalling by introducing a predetermined geographic area(s) per frequency. 

Proposal 7 The encoding of geographic area(s) using GNSS can reuse the exsiting IE CommonLocationInfo in TS 38.331. 
3. Conclusion

In this contribution, we focus on discussing the mechanism to support confined sidelink operation based on Objective 5 in the WID, and provide our observations and proposals for IC and OOC cases correspondingly.

Observation 1 The mechanism to ensure support confined sidelink operation within a predetermined geographic area(s) should consider both IC and OOC cases.
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Observation 2 The CT1 TS 24.587 only provides some guidance on the ways that the UE can achieve the predetermined geographic area(s) for a given frequency.
Observation 3 Currently the sidelink pre-configuration parameters include frequency information but without any location information.
For IC case:
Proposal 1 At least consider PLMN information to configure the predetermined geographic area(s) for a given frequency. FFS other information, e.g., Cell, TA, RNA, Zone.
Proposal 2 RAN2 to further discuss whether UE-based solution or NW-based solution is adopted to support confined sidelink operation.
Proposal 3 For UE-based solution, the predetermined geographic area(s) per frequency is signalled to the UE by gNB or CN.
Proposal 4 For UE-based solution, the predetermined geographic area(s) per frequency is at least used for cell selection and reselection.
Proposal 5 For NW-based solution, gNB implementation to achieve the predetermined geographic area(s) per frequency for confined sidelink operation is the baseline.
For OOC case:
Proposal 6 Enhance the sidelink pre-configuration signalling by introducing a predetermined geographic area(s) per frequency.
Proposal 7 The encoding of geographic area(s) using GNSS can reuse the exsiting IE CommonLocationInfo in TS 38.331.
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