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Introduction
In the last meeting, when discussing the reply to SA2’s LS, RAN2 specified two delivery modes [1]:
	[bookmark: _Hlk61471670] For Rel-17, R2 specifies two modes: 
[bookmark: _Hlk61471965]	1: One delivery mode for high QoS (reliability, latency) requirement, to be available in CONNECTED (possibly the UE can switch to other states when there is no data reception TBD)
	2: One delivery mode for “low” QoS requirement, where the UE can also receive data in INACTIVE/IDLE (details TBD).
	R2 assumes (for R17) that delivery mode 1 is used only for multicast sessions. 
	R2 assumes that delivery mode 2 is used for broadcast sessions. 
	The applicability of delivery mode 2 to multicast sessions is FFS.



When it comes to the discussion of Idle and Inactive UEs, since the delivery mode 2 is used for Idle/Inactive UEs, then the question is more about how to receive the control information as chairman summarized.
Also, following agreements related to Idle and Inactive UEs or delivery mode 2 are achieved during last meeting:
	UE receives the MBS configuration (for broadcast/delivery mode 2) by BCCH and/or MCCH (TBD), and this can be received in Idle / Inactive mode. Connected mode FFS (dep on UE cap and where service is provided etc). A notification mechanism is used to announce the change of MBS Control information.


And an email discussion was proposed for further discussion about delivery mode 2 between the two meetings.
In this contribution, we provide our understanding of the two delivery modes, and the basic mechanism for Idle and Inactive UEs to receive control information.
Discussion
Understanding of Delivery modes
The two delivery modes specified in last meeting were:
· Delivery mode one: for high QoS (reliability, latency) requirement, to be available in CONNECTED (possibly the UE can switch to other states when there is no data reception TBD)
· Delivery mode 2: for “low” QoS requirement, where the UE can also receive data in INACTIVE/IDLE (details TBD).
And it is assumed that delivery mode 1 is used only for multicast sessions, while delivery mode 2 may be at least used for broadcast session.
With regarding to the concepts of multicast session and broadcast session, the main difference between them is whether a 3GPP join-in/leave procedure is used to let CN having the UE information bind with the session, and there’s no restrict for the application layer join-in/leave for the two kinds of session. In other words, an MBS service with application layer join-in/leave could be carried by broadcast session.
Observation 1: The main difference of multicast session and broadcast session is whether a 3GPP join-in/leave procedure is used, has nothing to do with whether application layer join-in/leave procedure is used.
From the definition of the delivery modes, we could see the main basis for delivery modes classification lies in the level of QoS requirements of an MBS service. And the proper UE states could be specified based on the QoS requirements. For example, only Connected UEs could assure the high reliability and/or low latency, therefore, delivery mode 1 could only be applied to Connected UEs.
[bookmark: _Hlk61475825]Observation 2: The two delivery modes specified in last meeting are classified depending on the QoS requirements level.
In our opinion, these concepts are defined from RAN point of view, which makes it clear how RAN delivery MBS data to UEs. So, it should not be bounded with CN concepts like multicast session and broadcast session. Therefore, applying delivery mode 2 to multicast session could also be supported, since multicast session could also be used to carry data of an MBS service with low QoS requirements. We don’t think it’s RAN2’s duty to make the decision for CN/content provider on how to map services to sessions. What we could do is just try to meet the requirements with RAN approaches.
[bookmark: _Hlk61475837]Observation 3: It’s CN/content provider to decide on how to map services to sessions, but not RAN.
Proposal 1: Delivery mode 2 could be used to multicast sessions.
Furthermore, there’s a question in the email discussion about whether delivery mode 2 could be applied to Connected UEs. In our opinion, since delivery mode 2 focuses on services with low QoS requirements, which could be achieved by Idle and Inactive UEs without extra overhead, Connected UE could also meet the QoS requirements with the connection setup, in other words, delivery mode 2 is appliable to Connected UEs. And maybe that’s why in chairman’s description the word “also” was used.
Proposal 2: Delivery mode 2 is appliable to Connected UEs.
Control Information Transfer
Alternatives of control information transfer for delivery mode 2 are summarized in the email discussion [2], as shown in Figure 1:
[image: ]
Figure 1 MBS configuration alternatives
In LTE SC-PTM, considering the public safety, to satisfy the stringent GCSE/MCPTT latency requirements, the SC-MCCH modification period might be configured to a very short value. Moreover, different services with different latency requirements may require different SC-MCCH repetition period and modification period respectively. In case of such different MBS services are to be transmitted in the same cell, gNB should configure the SC-MCCH repetition period and modification period according to the service with the most stringent latency requirement.  Hence, MCCH modification period can be much shorter than BCCH modification period, and based on above reasons, the two-step based approach is used, in which SIB20 provides the SC-MCCH scheduling information; and SC-MCCH provides the SC-MTCH scheduling information. In this way, the PTM configuration scheduling is independent from SIB scheduling. 
For the one-step based approach, though it has some benefit of power saving, but it may cause huge system information overhead in order to meet the short latency requirements, if required. Based on above analysis, we prefer to use LTE- SCPTM as baseline for delivery mode 2 control information delivery.
[bookmark: _Hlk61475858]Proposal 3: LTE- SCPTM could be the baseline for delivery mode 2 control information delivery.
Notification mechanism
As we know, in SC-PTM, for the regular UE (Except for NB-IoT UEs, BL UEs or UEs in enhanced coverage), the change notification of the MBMS control information due to Session Start is sent in the first subframe in a Repetition Period where the SC-MCCH can be scheduled. The notification is sent using the DCI format 1C with SC-N-RNTI. When the UE receives the notification, it will acquire the updated SC-MCCH. And during email discussion, there is concern from companies on the flexibility and efficiency of such SC-PTM mechanism. For example, using MCCH increases the UE requirements to regularly check for MCCH for changes, but UEs not interested in MBS are impacted by frequent SI change notifications. Furthermore, current SC-PTM mechanism cannot avoid the UE will need to wake up and receive the updated SC-MCCH control information which it is not interested. And in the conclusion of email discussion of [Post112-e][069][MBS] Delivery mode 2, it is noted that:
· Mark the enhancement for PTM change notification as an open issue for delivery mode 2 of NR MBS.
Therefore, we tend to prefer some enhancement in the change notification of the MBMS control information, as follows:
Firstly, as mentioned above, different services with different latency requirements may require different SC-MCCH repetition period and modification period respectively. In case of such different MBS services are to be transmitted in the same cell, gNB should configure the SC-MCCH repetition period and modification period according to the service with the most stringent latency requirement.  Moreover, 5G network is demanded to supply more diverse service type than LTE. Hence, MCCH modification period is possible to be very short and update frequency will be very high resulting in extremely high overhead, if only one SC-MCCH per cell.
Based on this, we propose to introduce multiple SC-MCCHs per cell, where the short message mechanism for paging message can be adopted into the change notification of the MBMS control information, that is, utilizing the indications in DCI format with SC- RNTI to indicate some information (merging the DCI with SC-N-RNTI and the DCI with SC-RNTI into one DCI with SC-RNTI), e.g. the whether the MBMS control information is changed, whether the DCI conveyed the changed information and the resource to acquire the specific changed MCCH and HARQ disable/enable as well.
[bookmark: _Hlk53948227]Furthermore, the DCI can indicate which MBS service group (s) ‘ MBMS control information are change as well. This can be combined with the possible enhancement mentioned in email discussion that the MBS services could be grouped and the change is only notified to the involved UEs which have interest. 
Proposal 4: It is proposed to merge the DCI with SC-N-RNTI and the DCI with SC-RNTI into one DCI with SC-RNTI to indicate required information, e.g. the whether the MBMS control information is changed, whether the DCI conveyed the changed information and the resource to acquire the specific changed MCCH and HARQ disable/enable if configured as well.
Proposal 5: it is proposed to introduce multiple SC-MCCHs per cell
.Conclusions
In this paper, we provide our understanding of the two delivery modes, and the basis mechanism for Idle and Inactive UEs to receive control information. We have the following observations and proposals:
Observation 1: The main difference of multicast session and broadcast session is whether a 3GPP join-in/leave procedure is used, has nothing to do with whether application layer join-in/leave procedure is used.
Observation 2: The two delivery modes specified in last meeting are classified depending on the QoS requirements level.
Observation 3: It’s CN/content provider to decide on how to map services to sessions, but not RAN.
Proposal 1: Delivery mode 2 could be used to multicast sessions.
Proposal 2: Delivery mode 2 is appliable to Connected UEs.
Proposal 3: LTE- SCPTM could be the baseline for delivery mode 2 control information delivery.
Proposal 4: It is proposed to merge the DCI with SC-N-RNTI and the DCI with SC-RNTI into one DCI with SC-RNTI to indicate required information, e.g. the whether the MBMS control information is changed, whether the DCI conveyed the changed information and the resource to acquire the specific changed MCCH and HARQ disable/enable if configured as well.
Proposal 5: it is proposed to introduce multiple SC-MCCHs per cell
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