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Introduction

The Work Item on how to support MBS broadcast in NR NTN has been agreed in RAN#102(RP-234078) with the following objective:

==== content in objective ====

Specify signaling of the intended service area of a broadcast service (e.g. MBS broadcast) via NR NTN [RAN2, RAN3]

Specify SIB signaling to indicate the intended service area in case the satellite footprint covers a larger area. [RAN2]

Specify the necessary signaling between CN and NG-RAN. [RAN3]

==== content in objective ====

Additionally, the following agreement has been made at the end of previous RAN3 meeting:

RAN3 starts work on MBS broadcast service.
The intention of this contribution is to further explain our views on how to support broadcast service in NR NTN.

 Background
NTN service area
NTN function has been supported in NR since Rel-17. The general structure of a typical NTN NW is illustrated below:
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Figure 2.1-1: Non-terrestrial network typical scenario based on transparent payload

Similar to the terrestrial NW, the basic NTN coverage unit which is used to provide the NW service for NTN supported UE is cell. However, the size of each NTN cell is much larger than the common terrestrial cell. During the NTN SI phase, companies agreed that the common NTN cell diameter may between 50 kilometers and 1000 kilometers in different scenarios. Meanwhile, the common NR cell diameter in terrestrial NW may hundred meters in the urban and about 2 kilometers max in the country.

Observation 1: Cell coverage in NTN does not match that of TN’s. Cell in NTN is much larger than TN cell.
==== content in TR 38.821 ====
Table 7.3.2.1.4-1: Time to HO for min/max cell diameter and varying UE speed

	Cell Diameter Size (km)
	UE Speed (km/hr)
	Satellite Speed (km/s)
	Time to HO (s)

	50 (lower bound)
	+500
	7.56 (NOTE 1)
	6.49

	
	-500
	
	6.74

	
	+1200
	
	6.33

	
	- 1200
	
	6.92

	
	Neglected
	
	6.61

	1000 (upper bound)
	+500
	
	129.89

	
	-500
	
	134.75

	
	+1200
	
	126.69

	
	- 1200
	
	138.38

	
	Neglected
	
	132.28


==== content in TR 38.821 ====
 MBS broadcast service area
MBS broadcast service has supported in NR in Rel-17 for resource efficient delivery to multiple UEs. The same service and the same specific content data are provided simultaneously to all UEs in a geographical area. The service area defined for MBS broadcast service has been configured by using the following tabular:
==== content in TS 38.413 ====
9.3.1.209
MBS Service Area Information

This IE contains MBS service area information.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	MBS Service Area Cell List
	
	0..<maxnoofCellsforMBS>
	
	

	>NR CGI
	M
	
	9.3.1.7
	

	MBS Service Area TAI List
	
	0..<maxnoofTAIforMBS>
	
	

	>TAI 
	M
	
	9.3.3.11 
	


	Range bound
	Explanation

	maxnoofCellsforMBS
	Maximum no. of cells allowed within one MBS Service Area. Value is 8192.

	maxnoofTAIforMBS
	Maximum no. of TAs allowed within one MBS Service Area. Value is 1024.


==== content in TS 38.413====
For each MBS broadcast related Uu cell, a UE can find how to collect the MBS broadcast data via dedicated SIBs.

Observation 2: MBS broadcast data is forwarded to all UEs in one or multiple cells. The minimum service area for MBS broadcast service is one Uu cell in Rel-18. 
Discussion
Based on the above introduction, it is clear that the area of a NTN cell may be much larger than the TN cell. More specifically, from the coverage point of view, it is clear that the area of a NTN cell can not fully match the expected area(e.g. too large and/or partially covered) of MBS broadcast service. Considering the current minimum service area design for broadcast services is a TN cell, if we directly support the broadcast services in NTN field, more unexpected UEs in a much larger area may be involved. An example is used to further illustrate this scenario.
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Figure 3-1. MBS broadcast service for country A
A NTN cell with 700km diameter which covers two different countries(e.g. country A and country B). The ongoing MBS broadcast service is only expected to be received by the people in country A. But based on the current mechanism, all UEs in this 700km diameter cell have to receive the MBS broadcast data. UEs in Country B have to be wake up and start to receive the MBS broadcast service before they recognize whether they are not interested in the broadcast info. 

Observation 3: By supporting current MBS broadcast service in NTN, though only part of UEs in a NTN cell needs to receive the MBS broadcast service data, all UEs with MBS capability in a NTN cell may be “wake up” and start to receive the MBS broadcast data.

Observation 4: By introducing new granularity for MBS broadcast service area, the UEs outside this area but in the same NTN cell can directly ignore this ongoing broadcast session without receiving the UP data in this session.
As shown in above example, the current mechanism can not only provide on demand MBS broadcast that only people live in country A need to receive the broadcast data. To achieve this on demand MBS broadcast data delivery, RAN3 may discuss to introduce new/smaller granularity for the MBS broadcast service area for NTN. So that UEs in certain area inside a NTN cell know that they need to receive the MBS broadcast data before receiving the data. 

Proposal 1: It is proposed for RAN3 to introduce new granularity for the MBS broadcast service area to suit requirement in NTN.

Besides, during the previous online session, some companies shown concerns on the benefit of introduce new service area for NTN broadcast service supporting. Paralleling with the previous RAN3 meeting, RAN2 also discuss this topic. The following agreements has been made in previous RAN2 meeting:

==== RAN2 agreement====
Can discuss next time whether the broadcast transmission can be limited to the intended service area only (i.e. no transmission happens outside of the intended serive area)

At least the following geographical area formats to model service area can be further considered (the signalling of other information than the geographical information can be considered):


- Circles (like for TN coverage)


- Geographical area information, e.g. via polygons, to better approximate the intended shape of service area
==== RAN2 agreement====
It is clear that RAN2 will further evaluate whether the broadcast info can be limited to the intended service area only. There is no need for RAN3 to redundantly discuss this part. Besides, RAN2 also considered to introduce new intended service area such as the geographical area information. From RAN3’s point of view, based on the RAN2’s related agreement, RAN3 shall consider to introduce the geographical area information in NGAP.
Proposal 2: It is proposed for RAN3 to wait RAN2 decision on whether the broadcast transmission can be limited to the intended service area only.

Proposal 3: Geographical area information may be introduced as the intended service area for broadcast service in NGAP.
In addition, mapped cell ID has been introduced for a geological area and has been used for the PWS supporting in NTN. More detail can be checked in the TS 38.300 content which is also shown in our annex A. It is clear that, for the similar broadcast service, the mapped cell ID can also be introduced for the MBS broadcast supporting in NR NTN field and can be directly decided by RAN3.
Proposal 4: Introduce mapped cell ID for MBS broadcast service supporting in NTN field.
Considering this is the first meeting on this discussion, only stage 2 and NGAP impact can be detected. More detail technical discussion is expected in next following meetings by contribution driven based on RAN3 agreements made at the end of this meeting. To capture the agreements so far, the stage 2 TP is provided in annex part at the end of this tdoc.
Proposal 5: Capture RAN3 agreements on NTN broadcast service supporting by using the TP to draft CR in annex.
3. Conclusion

In this contribution , proposals and observations are:

Observation 1: Cell coverage in NTN does not match that of TN’s. Cell in NTN is much larger than TN cell.
Observation 2: MBS broadcast data is forwarded to all UEs in one or multiple cells. The minimum service area for MBS broadcast service is one Uu cell in Rel-18. 
Observation 3: By supporting current MBS broadcast service in NTN, though only part of UEs in a NTN cell needs to receive the MBS broadcast service data, all UEs with MBS capability in a NTN cell may be “wake up” and start to receive the MBS broadcast data.

Observation 4: By introducing new granularity for MBS broadcast service area, the UEs outside this area but in the same NTN cell can directly ignore this ongoing broadcast session without receiving the UP data in this session.

Proposal 1: It is proposed for RAN3 to introduce new granularity for the MBS broadcast service area to suit requirement in NTN.

Proposal 2: It is proposed for RAN3 to wait RAN2 decision on whether the broadcast transmission can be limited to the intended service area only.

Proposal 3: Geographical area information may be introduced as the intended service area for broadcast service in NGAP.
Proposal 4: Introduce mapped cell ID for MBS broadcast service supporting in NTN field.
Proposal 5: Capture RAN3 agreements on NTN broadcast service supporting by using the TP to draft CR in annex.
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Annex A TP to TS 38.300 on NTN broadcast service supporting

16.14
Non-Terrestrial Networks

==== SKIP UNRALTED CONTENT ====

16.14.5
NG-RAN signalling

The Cell Identity, as defined in TS 38.413 [26] and TS 38.423 [50], used in following cases corresponds to a Mapped Cell ID, irrespective of the orbit of the NTN payload or the types of service links supported:

-
The Cell Identity indicated by the gNB to the Core Network as part of the User Location Information;

-
The Cell Identity used for Paging Optimization in NG interface;

-
The Cell Identity used for Area of Interest;

-
The Cell Identity used for PWS;

-
The Cell Identity used for MBS broadcast service.

The Cell Identity included within the target identification of the handover messages allows identifying the correct target cell. The cell identity used in the NG and Xn handover messages, Xn Setup and Xn NG-RAN Node Configuration Update procedures is expected to be Uu Cell ID.

The Cell Identities used in the RAN Paging Area during Xn RAN paging allow the identification of the correct target cells for RAN paging.

NOTE 1:
The Cell Identity used for RAN Paging is assumed to typically represent a Uu Cell ID.

The mapping between Mapped Cell IDs and geographical areas is configured in the RAN and Core Network.

NOTE 2:
A specific geographical location may be mapped to multiple Mapped Cell ID(s), and such Mapped Cell IDs may be configured to indicate differerent geographical areas (e.g. overlapping and/or with different dimensions).

The gNB is responsible for constructing the Mapped Cell ID based on the UE location information received from the UE, if available. The mapping may be pre-configured (e.g., up to operator's policy) or up to implementation.

NOTE 3:
As described in TS 23.501 [3], the User Location Information may enable the AMF to determine whether the UE is allowed to operate at its present location. Special Mapped Cell IDs or TACs may be used to indicate areas outside the serving PLMN's country.

The gNB reports the broadcasted TAC(s) of the selected PLMN to the AMF as part of ULI. In case the gNB knows the UE's location information, the gNB may determine the TAI the UE is currently located in and provide that TAI to the AMF as part of ULI.
==== SKIP UNRALTED CONTENT ====

16.14.10
Verification of UE location

For UE location verification based on multi-RTT with single satellite in NTN, at least the following UE and gNB measurements specified in TS 38.215 [59] are reported: gNB receive-transmit time difference at the uplink time synchronization reference point, UE receive-transmit time difference, UE receive-transmit time difference subframe offset and DL timing drift.

The assistance information provided to the CN may include ephemeris information including accurate satellite position and velocity at the time of multi-RTT measurement, and common TA parameters (ta-Common, ta-CommonDrift, ta-CommonDriftVariant), and Epoch time.

16.14.X
Broadcast service supporting

The following broadcast services are supported by NR NTN:

-
MBS broadcast service;

Compared with TN, intended service area granularity is introduced for these broadcast services.
Annex B SIB 6,7 and 8 in TS 38.331-i00
–
SIB6

SIB6 contains an ETWS primary notification.
SIB6 information element
-- ASN1START

-- TAG-SIB6-START

SIB6 ::=                            SEQUENCE {

    messageIdentifier                   BIT STRING (SIZE (16)),

    serialNumber                        BIT STRING (SIZE (16)),

    warningType                         OCTET STRING (SIZE (2)),

    lateNonCriticalExtension            OCTET STRING                                OPTIONAL,

    ...

}

-- TAG-SIB6-STOP

-- ASN1STOP

	SIB6 field descriptions

	messageIdentifier
Identifies the source and type of ETWS notification.

	serialNumber
Identifies variations of an ETWS notification.

	warningType
Identifies the warning type of the ETWS primary notification and provides information on emergency user alert and UE popup.


–
SIB7

SIB7 contains an ETWS secondary notification.
SIB7 information element
-- ASN1START

-- TAG-SIB7-START

SIB7 ::=                            SEQUENCE {

    messageIdentifier                   BIT STRING (SIZE (16)),

    serialNumber                        BIT STRING (SIZE (16)),

    warningMessageSegmentType           ENUMERATED {notLastSegment, lastSegment},

    warningMessageSegmentNumber         INTEGER (0..63),

    warningMessageSegment               OCTET STRING,

    dataCodingScheme                    OCTET STRING (SIZE (1))                     OPTIONAL,   -- Cond Segment1

    lateNonCriticalExtension            OCTET STRING                                OPTIONAL,

    ...

}

-- TAG-SIB7-STOP

-- ASN1STOP

	SIB7 field descriptions

	dataCodingScheme
Identifies the alphabet/coding and the language applied variations of an ETWS notification.

	messageIdentifier
Identifies the source and type of ETWS notification.

	serialNumber
Identifies variations of an ETWS notification.

	warningMessageSegment
Carries a segment of the Warning Message Contents IE.

	warningMessageSegmentNumber
Segment number of the ETWS warning message segment contained in the SIB. A segment number of zero corresponds to the first segment, A segment number of one corresponds to the second segment, and so on.

	warningMessageSegmentType
Indicates whether the included ETWS warning message segment is the last segment or not.


	Conditional Presence
	Explanation

	Segment1
	The field is mandatory present in the first segment of SIB7, otherwise it is absent.


–
SIB8

SIB8 contains a CMAS notification.
SIB8 information element
-- ASN1START

-- TAG-SIB8-START

SIB8 ::=                        SEQUENCE {

    messageIdentifier               BIT STRING (SIZE (16)),

    serialNumber                    BIT STRING (SIZE (16)),

    warningMessageSegmentType       ENUMERATED {notLastSegment, lastSegment},

    warningMessageSegmentNumber     INTEGER (0..63),

    warningMessageSegment           OCTET STRING,

    dataCodingScheme                OCTET STRING (SIZE (1))                         OPTIONAL,   -- Cond Segment1

    warningAreaCoordinatesSegment   OCTET STRING                                    OPTIONAL,   -- Need R

    lateNonCriticalExtension        OCTET STRING                                    OPTIONAL,

    ...

}

-- TAG-SIB8-STOP

-- ASN1STOP

	SIB8 field descriptions

	dataCodingScheme
Identifies the alphabet/coding and the language applied variations of a CMAS notification.

	messageIdentifier
Identifies the source and type of CMAS notification.

	serialNumber
Identifies variations of a CMAS notification.

	warningAreaCoordinatesSegment
If present, carries a segment, with one or more octets, of the geographical area where the CMAS warning message is valid as defined in [28]. The first octet of the first warningAreaCoordinatesSegment is equivalent to the first octet of Warning Area Coordinates IE defined in and encoded according to TS 23.041 [29] and so on.

	warningMessageSegment
Carries a segment, with one or more octets, of the Warning Message Contents IE defined in TS 38.413 [42]. The first octet of the Warning Message Contents IE is equivalent to the first octet of the CB data IE defined in and encoded according to TS 23.041 [29], clause 9.4.2.2.5, and so on.

	warningMessageSegmentNumber
Segment number of the CMAS warning message segment contained in the SIB. A segment number of zero corresponds to the first segment, one corresponds to the second segment, and so on. If warning area coordinates are provided for the warning message, then this field applies to both warning message segment and warning area coordinates segment.

	warningMessageSegmentType
Indicates whether the included CMAS warning message segment is the last segment or not. If warning area coordinates are provided for the warning message, then this field applies to both warning message segment and warning area coordinates segment.


	Conditional Presence
	Explanation

	Segment1
	The field is mandatory present in the first segment of SIB8, otherwise it is absent.
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