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Introduction
For service continuity of delivery mode 2, it has been discussed in past meetings and some agreements have been reached as in [1]. An email discussion [2] on this topic has also been initiated after RAN2#114e meeting.
In this contribution, we aim at address the remaining issues on service continuity for delivery mode 2. More specifically, the following aspects are covered,
· Service continuity during cell reselection
· UE behavior on cell out of Broadcast  service area
· MBS interest indication
Discussion
[bookmark: OLE_LINK1]Service continuity during cell reselection
To ensure the service continuity during cell reselection for delivery mode 2, UE should be aware of which services is provided on which neighbor cell/frequency. For now, it has not been decided yet whether to support UE awareness of MBS services per frequency, according to [1], as below,
	FFS whether support UE awareness of MBS services on frequency basis for service continuity for NR MBS delivery mode 2 (i.e. Reuse LTE SC-PTM mechanism).


For broadcast session, it is transmitted in a pre-define area which is named broadcast area obtained from AF, according to clause 7.3.1 in [3], 
	The AF requests activation of an MBS Session by sending an Activate MBS Session Request (TMGI, HL MC Address, Service Requirement, broadcast area) message to the NEF/MBSF.


Typically a certain broadcast service can be deployed per frequency, but it also may only be deployed on some cells of a certain frequency at the border of broadcast area. Besides, the broadcast service can only be deployed on some cells of a certain frequency for a local MBS service, according to clause 7.3.1 in [3],
	The NEF may further convert the broadcast area, which can be defined in external format, to MBS service area. The MBS service area can be represented by cell list or TAI list.


Observation 1: For broadcast session, deployment per frequency is the typical scenario.
Observation 2: For broadcast session, deployment only on some cells of a certain frequency is possible at the border of broadcast area or for a local broadcast service.
Therefore, at the first step, deployment per frequency can be supported as baseline since it is the typical deployment scenario. Deployment per cell can be considered later if strongly required by operator.
Proposal 1: For service continuity of delivery mode 2, UE is aware of MBS services on frequency basis, which is baseline. Further enhancement (e.g. on cell basis) can be considered later.
In LTE SC-PTM, UE can set the frequency providing its interested MBMS service to highest priority during cell reselection. It is to enable UE to continue the MBMS reception during cell reselection as much as possible.
For NR MBS, it is beneficial to reuse this mechanism to ensure service continuity for delivery mode 2 if proposal 1 above is agreed.
Proposal 2: During cell reselection, MBS specific frequency prioritization is supported.
In LTE SC-PTM, there is a restriction that MBMS specific frequency prioritization can only be performed when UE can only receive this MBMS service while camping on a frequency on which it is provided, according to [5]. The logic is that frequency prioritization is unnecessary if the frequency of the reselected cell and frequency of current camping cell belongs to any CA combination supported by UE.
	If the UE is capable either of MBMS Service Continuity or of SC-PTM reception and is receiving or interested to receive an MBMS service and can only receive this MBMS service while camping on a frequency on which it is provided, the UE may consider that frequency to be the highest priority during the MBMS session [2] as long as the two following conditions are fulfilled:
……


The principle in SC-PTM should also be applicable to NR MBS, which means UE should not prioritize the MBS frequency if it can receive the service on another frequency providing the interested services while camping on its current frequency. Besides, it is also possible that a broadcast service is provided on more than one frequency. The MBS specific frequency prioritization should also not be performed for this case.
Proposal 3: MBS specific frequency prioritization should not be performed in the following cases:
· Case 1: The frequency providing the interested MBS service and the frequency of current cell belong to any CA combination supported by UE.
· Case 2: The MBS service is supported on more than one frequency.
Which SIB to include the service continuity information has been discussed in [2], some companies prefer to use one SIB to include both the MCCH scheduling information and service continuity information.
Since the cells to send MCCH scheduling information and service continuity information may be different and the occasion to send them may also be different, service continuity information should be transmitted in a new SIB different from the SIB for MCCH scheduling information.
Proposal 4: A new separate SIB is specified to include service continuity information for delivery mode 2, which is not the SIB for MCCH scheduling information.
[bookmark: OLE_LINK141][bookmark: OLE_LINK142]In LTE SC-PTM, For NB-IoT UEs, BL UEs or UEs in enhanced coverage an SC-PTM offset is applied to the cell reselection rules ,more specifically, The SC-PTM offset is used in the calculation of R value of serving cell and neighbor cell as specified in [5],
	Qoffsetscptm
This specifies the offset to be used for cell re-selection for SC-PTM service reception for BL UE, UE in enhanced coverage and NB-IoT UE. The same offset is applicable to all frequencies providing MBMS services via SC-PTM.


[image: ]
The extra offset to the cell ranking criterion was introduced for NB-IoT UEs, BL UEs or UEs in enhanced coverage. The reason to introduce this mechanism is that such kinds of UEs do not support reselection priorities handling.
Observation 3: In SC-PTM, extra offset to the cell ranking criterion is only used for UE (e.g. NB-IOT UE) which does not support reselection priorities handling.
Since MBS specific frequency prioritization preferred to be supported and there are no such kinds of UEs (e.g. NB-IOT UE in LTE) not supporting reselection priorities handling, it does make any sense to introduce this mechanism in NR MBS.
Proposal 5: For NR MBS, Extra offset to the cell ranking criterion is not supported.
UE behavior on cell out of Broadcast  service area
In SC-PTM, the mobility from cell providing the MBMS service to cell not providing the MBMS service is supported and mechanism  for it has been specified, according to [5],
	For each MBMS service provided using SC-PTM, E-UTRAN indicates in the SC-MCCH the list of neighbour cells providing this MBMS service so that the UE can request unicast reception of the service before changing to a cell not providing the MBMS service using SC-PTM.


To support this function, the list of neighboring cells providing the ongoing MBS services is introduced in SC-PTM and it is part of SC-MCCH information. 
In email discussion [2], companies think it is straightforward to adopt this SC-PTM mechanism in NR MBS. But the question is whether there is requirement to support the mobility from cell providing broadcast to cell not providing broadcast in NR MBS? i.e., is it in the 3GPP scope to support broadcast when UE moves out of broadcast service area? If there is no such requirement, what is the purpose of adopting this SC-PTM mechanism?
The requirement on this should come from SA2. According to SA2 spec [3], 5GC Individual MBS traffic delivery method (i.e. via PDU session) is only applied for multicast MBS session. It means UE interested in broadcast only can get the content of broadcast session via application level if UE camp on a cell not in the broadcast service area.
	5GC Individual MBS traffic delivery method: This method is only applied for multicast MBS session.


Furthermore, it is also stated by SA2 that how the UE get the same content via application level is out scope of 3GPP when UE is camping on a cell out of broadcast service area, according to [3],
	The UE receives the same Broadcast MBS service if the target NG-RAN support the same MBS session.
NOTE:	When the UE moves out the Broadcast MBS service area, how the UE get the same content via application level is out scope of 3GPP.


Given this, it seems that it is out of scope of Rel-17 NR MBS to support broadcast reception via application level when the UE moves out the broadcast MBS service area. Consequently including the list of neighboring cells providing the ongoing MBS services in MCCH information will be unnecessary.
Hence, we may need to request SA2 to clarify the requirement on this point due to diverse views from companies on whether to include the list of neighboring cells providing the ongoing MBS services in MCCH information.
Observation 4: Whether to include the list of neighboring cells providing ongoing MBS services in MCCH information depends on SA2 requirement to support broadcast reception (i.e. via unicast PDU session) on cell out of the broadcast service area. 
Observation 5: There is no requirement from SA2 on supporting broadcast reception on cell out of the broadcast service area.
Proposal 6: To confirm with SA2 on whether to support broadcast reception on cell not in the broadcast service area.
MBS interest indication 
For the agreed MBS interest indication for broadcast service for UEs in connected mode as below, the procedure and the content of the MBS Interest Indication message need to be discussed further.
	Assume that MBS Interest Indication is supported for UEs in connected mode for Broadcast service (assume that as usual there is no mandatory network requirement, network action is up to network).
MBS Interest Indication is NOT supported for UEs in idle/inactive mode for NR MBS delivery mode 2.


If gNB is not aware of that UE is receiving broadcast session, UE may be configured to operate on an active BWP other than CFR (located with initial BWP according to RAN1 agreement) upon RRC connection establishment. To continue broadcast session in this case, UE is required to monitor both the CFR for broadcast services and active BWP simultaneously. However, it may beyond UE’s capability as UE is not required to operate on more than one BWP simultaneously in legacy NR.
To avoid this, one straight way is gNB always configures an active BWP overlapped with the CFR. To achieve this, gNB should be aware of that UE is receiving broadcast session before gNB configures the active BWP to UE.
Observation 6: Upon RRC connection establishment, the broadcast services received by UE will be interrupted if gNB configures an active BWP which does not cover the CFR for MBS.
Proposal 7: Upon entering connected mode, UE indicates interest in MBS to gNB before MSG4 reception.
There should be a RRC message to carry MBS interest information. Obviously it is flexible to use a new message for MBS interest indication. Some companies proposed to reuse message UEAssistanceInformation to include MBS interest indication.it seems also workable. But message UEAssistanceInformation is transmitted on DCCH, only can be sent after security activation. So it cannot meet the requirement on reporting MBS interest information before security activation (i.e. before receiving MSG4).
Proposal 8: Specify a new RRC message for MBS interest indication.
By taking SC-PTM as reference, the purposes of MBS interest indication are as below, ,
· To ensure service continuity during handover.
· To ensure broadcast reception and unicast reception simultaneously.
The corresponding information serving for the respective purposes can be summarized in the table 1 as below,
Table 1
	Purposes of MBS interest indication
	Corresponding information in MBS interest indication

	To ensure service continuity during handover.
	· Broadcast session IDs(i.e. TMGI)

	To ensure broadcast reception and unicast reception simultaneously 
	· MBS frequency list
· Indication on the Priority between broadcast and unicast


Therefore, the following information is proposed to be included in MBS interest indication, by taking SC-PTM mechanism as baseline.
Proposal 9: For delivery mode 2, MBS interest indication should include the following information, 
· Broadcast session IDs(i.e. TMGI)
· MBS frequency list
· Indication on the Priority between broadcast and unicast
For how to use the MSB frequencies reported in MBS interest indication, the opinions from companies are divergent, according to the discussion in [2]. In LTE SC-PTM, it is used by eNB to ensure simultaneously unicast and MBMS reception. So there is a restriction that the set of MBS frequencies of interest reported by UE should be part of a band combination of the UE. However, some companies think it can also be used for HO decision (i.e.to determine the target cell).
Observation 7: In SC-PTM, MBS frequencies reported in MBS interest indication is used for ensuring unicast reception and broadcast reception in UE simultaneously.
According to the discussion in [2], some companies think that the reported frequencies are also used for handover decision. It seems unnecessary. As TMGI is also included in MBS interest indication, serving gNB can make HO decision (i.e.to determine the target cell) based on TMGI. The assumption is that gNB is aware of which neighbor cell providing what broadcast session identified by TMGI. However, it should be confirmed with RAN3 on this point.
Observation 8: Whether MBS frequencies in MBS interest indication are used for handover decision depends on whether TMGI is sufficient for handover decision, to be confirmed by RAN3.
Therefore, we need to confirm with RAN3 on whether gNB is aware of which neighbor cell/frequencies providing what broadcast session identified by TMGI.
Proposal 10: For MBS frequencies in MBS interest indication, FFS on using it for handover decision, in addition to using it for ensuring unicast and broadcast reception simultaneously, to be confirmed by RAN3.
Conclusion
In this contribution, we discuss remaining aspects on service continuity of Delivery Mode 2, based on which the observations and proposals are summarized as the following. 
[bookmark: OLE_LINK58][bookmark: OLE_LINK59][bookmark: OLE_LINK60][bookmark: OLE_LINK47][bookmark: OLE_LINK48]Service continuity during cell reselection
Observation 1: For broadcast session, deployment per cell is possible at the border of broadcast area and for local broadcast services.
Observation 2: For broadcast session, deployment per frequency is the typical scenario.
Proposal 1: For delivery mode 2, UE is aware of MBS services on frequency basis for service continuity, which is baseline. Further enhancement (e.g. on cell basis) can be considered later.
Proposal 2: During cell reselection, MBS specific frequency prioritization is supported.
Proposal 3: MBS specific frequency prioritization should not be performed in the following cases:
· Case 1: The frequency providing the interested MBS service and the frequency of current cell belong to any CA combination supported by UE.
· Case 2: The MBS service is supported on more than one frequency.
Proposal 4: A new separate SIB is specified to include service continuity information for delivery mode 2, which is not the SIB for MCCH scheduling information.
Observation 3: In SC-PTM, extra offset to the cell ranking criterion is only used for UE (e.g. NB-IOT UE) which does not support reselection priorities handling.
Proposal 5: For NR MBS, Extra offset to the cell ranking criterion is not supported.
UE behavior on cell out of broadcast  service area
Observation 4: Whether to include the list of neighboring cells providing ongoing MBS services in MCCH information depends on SA2 requirement to support broadcast reception (i.e. via unicast PDU session) on cell out of the broadcast service area. 
Observation 5: There is no requirement from SA2 on supporting broadcast reception on cell out of the broadcast service area.
Proposal 6: To confirm with SA2 on whether to support broadcast reception on cell not in the broadcast service area.
MBS interest indication 
Observation 6: Upon RRC connection establishment, the broadcast services received by UE will be interrupted if gNB configures an active BWP which does not cover the CFR for MBS.
Proposal 7: Upon entering connected mode, UE indicates interest in MBS to gNB before MSG4 reception.

Proposal 8: Specify a new RRC message for MBS interest indication.
Proposal 9: For delivery mode 2, MBS interest indication should include the following information, 
· Broadcast session IDs(i.e. TMGI)
· MBS frequency list
· Indication on the Priority between broadcast and unicast
Proposal 10: MBS frequencies reported in MBS interest indication is used for ensure unicast reception and broadcast reception in UE simultaneously.
Observation 7: In SC-PTM, MBS frequencies reported in MBS interest indication is used for ensuring unicast reception and broadcast reception in UE simultaneously.
Observation 8: Whether MBS frequencies in MBS interest indication are used for handover decision depends on whether TMGI is sufficient for handover decision, to be confirmed by RAN3.
Proposal 10: For MBS frequencies in MBS interest indication, FFS on using it for handover decision, in addition to using it for ensuring unicast and broadcast reception simultaneously, to be confirmed by RAN3.
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