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Introduction
In this contribution, we discuss the following FFS issues on group paging:
	· It is FFS that short message or WUS based indication for multicast activation notification in corresponding paging message can be used.

· It is FFS to introduce MBS specific UAC.

· It is FFS on the establishment cause and resume cause for MBS.

· It is FFS if there is a need to prioritize a frequency with multicast support for idle/inactive UEs that monitor multicast activation notification.


Discussion
Group paging indication in PEI
In power saving WI, it was agreed to introduce paging subgroup to reduce the false alarm, and UE monitors the paging occasion only when its subgroup ID is indicated in the PEI. Since the group notification is transmitted in legacy paging message, we need to consider how the group notification would work with the paging subgroup. There are two options the network can take.

· Option 1: Network takes into account the group notification in construct the PEI. 

· Option 2: Network doesn’t take into account the group notification in construct the PEI. 

For instance, an UE has joined a multicast session and belongs to subgroup A. In option 1, when the paging message including the group notification for the multicast session is transmitted, the network indicates that the paging message for subgroup A will be transmitted in upcoming paging occasion even though there is no unicast paging for UEs that belongs to subgroup A. Then, UEs interested in the group notification also need to monitor the paging occasion only when its subgroup ID is indicated in PEI. However, If UE supporting MBS and UE not supporting MBS belong to the same subgroup, the UE not supporting MBS will unnecessarily monitor the paging occasion even though there is no unicast paging for subgroup A. 

Observation 1
In option 1, if UEs supporting MBS and UEs not supporting MBS belong to the same paging subgroup, the power saving gain of the UEs not supporting MBS will be deteriorated due to false alarm caused by group notification.

On the contrary, in option 2, if there is no unicast paging for subgroup A, network indicates that the paging message for subgroup A will not be transmitted in upcoming paging occasion. The false alarm due to group notification doesn’t happen to UEs not supporting MBS. However, UE supporting MBS should monitor every paging occasion to check whether the group notification is included in the paging message, while the multicast session of interest is deactivated, though it supports the paging subgroup.

Observation 2
In option 2, UE supporting MBS should monitor every paging occasion though its paging subgroup is not indicated in PEI.

If MBS capable UE can know whether the paging message that will be transmitted in upcoming paging occasion includes group notification or not, network doesn’t need to assign separates subgroups to UEs supporting MBS to save the power of UE not supporting MBS, and UE doesn’t need to monitor every paging occasion to receive the group notification. Therefore, we propose to include an indication in the subgroup information to indicate whether the paging message that will be transmitted in upcoming paging occasion includes group notification.
Proposal 1
Introduce a new indicator in PEI to indicate whether the group notification is included in the paging message that will be transmitted in the upcoming paging occasion.
RRC connection establishment
Upon initiation of the RRC connection establishment procedure, UE performs first the unified access control procedure to check whether the access attempt is allowed or barred using the Access Category and Access Identities provided by NAS layer. NAS layer sets the Access Category to ‘0’, upon receiving the paging message. UE with Access Category 0 is not subject to access barring, since the network is responsible for managing the mobile terminating calls, i.e. the network may not page the UE if the connection is not allowed.
RAN2 agreed a node not supporting the group paging uses the existing unicast paging to notify the activation of the multicast session, so the non-supporting node can control the number of UEs to page base on the RAN load. However, the node supporting the group paging cannot do such selective paging. If UE is allowed to select Access Category 0 when RRC connection establishment is initiated by receiving the group paging, all UEs that have joined the activated multicast session will consider the access is allowed and initiate the RACH procedure almost simultaneously. To mitigate the PRACH congestion caused by the group paging, the access attempt initiated by group paging should be under the unified access control. Therefore, we propose to define a new Access Category for group paging, and NAS layer set Access Category to the ‘new value’ upon receiving the group paging in RRC_IDLE.
Observation 3
If Access Category 0 is used for access attempt initiated by group paging, it will cause a severe PRACH congestion.

Proposal 2

Define a new Access Category for group paging. NAS layer sets Access Category to the ‘new AC’ upon receiving the group paging in RRC_IDLE.
After RACH succeeds, gNB still can control the UE’s access based on the establishment cause included in the RRCSetupRequest message to decide whether to accept the UE’s request if the RAN is overloaded. For transmission of multicast session, the PTM transmission would be mainly used and not increase the RAN overload. If UE has passed RACH procedure, no reason to reject the access for multicast reception based on the establishment cause. The existing establishment cause ‘mt-Access’ that is used when unicast paging is received seems suitable also for access initiated by group paging.
Observation 4
The reception of multicast session would not aggravate the RAN congestion.
Proposal 3
When RRC connection establishment is initiated by group paging, establishment cause is set to mt-Access.
Upon receiving the paging message including UE identity allocated by upper layers, UE in RRC_IDLE forward the ue-Identity and accessType to NAS layer. If proposal 1 is acceptable, NAS layer should be able to distinguish whether the received paging is unicast paging or group paging to determine the proper Access Category depending on the paging type. Therefore, upon receiving the paging message including a multicast session ID that UE has joined, UE in RRC_IDLE should forward the multicast session ID to the upper layers.

Proposal 4
Upon receiving the paging message including a multicast session ID that UE has joined, UE in RRC_IDLE forwards the multicast session ID to the upper layers.
RRC connection resume

Upon initiation of RRC connection resume procedure, if the resumption of the RRC connection is triggered by response to RAN paging, UE AS layer selects '0' as the Access Category. If a new Access Category is introduced for group paging as proposed above, the new Access Category also can be used for RRC connection resume procedure. 

Proposal 5
If the resumption of the RRC connection is triggered by response to group paging, UE AS selects the 'new AC' as the Access Category.
Upon receiving the paging message, UE in RRC_INACTIVE takes different action depending on the type of UE identity included in the received paging message. When full I-RNTI is included, UE initiates RRC connection resumption procedure, but it performs the actions upon going to RRC_IDLE if its S-TMSI is detected in the paging. Since the latter case happens only when there is state mismatch between CN and UE, if the multicast session ID is included in the received paging message, UE should initiate the RRC connection resume procedure as when full I-RNTI is detected. 
When unicast paging is received, UE uses the resume cause that is corresponding to Access Identity configured by upper layers. However, when the purpose of the resume is to receive the multicast session, not to receive the suspend unicast service, it is reasonable to set the resume cause to ‘mt-Access’ regardless of the Access Identity provided by NAS layer.
Proposal 6
Upon receiving the paging message including a multicast session ID that UE has joined, UE in RRC_INACTIVE initiates RRC connection resumption procedure with resumeCause set to mt-Access.
BWP switching for multicast session
After state transition to RRC_CONNECTED, if the activated multicast session is being transmitted outside the initial BWP or the first active BWP, the network should command the BWP switching using dedicated signalling to all UEs that simultaneously enters RRC_CONNCTED due to the group paging. Though the group paging is used, per UE signalling is still required for multicast activation.  Since the UE had received the multicast session before it was deactivated, the UE would know which BWP it should activate to receive the activated multicast session. Therefore, we propose upon entering RRC_CONNECTED, UE consider the BWP where the activated multicast session is transmitted to be the active bandwidth part without network command.
Observation 5
A huge radio resource would be spent to command BWP switching using dedicated configuration to all UEs that simultaneously enters RRC_CONNCTED due to the group paging.
Proposal 7
Upon entering CONNECTED from INACTIVE by receiving the group paging, UE considers the bandwidth part where the activated multicast session is transmitted to be the active bandwidth part.
Conclusion
Proposal 1
Introduce a new indicator in PEI to indicate whether the group notification is included in the paging message that will be transmitted in the upcoming paging occasion.
Proposal 2

Define a new Access Category for group paging. NAS layer sets Access Category to the ‘new AC’ upon receiving the group paging in RRC_IDLE.
Proposal 3
When RRC connection establishment is initiated by group paging, establishment cause is set to mt-Access.
Proposal 4
Upon receiving the paging message including a multicast session ID that UE has joined, UE in RRC_IDLE forwards the multicast session ID to the upper layers.
Proposal 5
If the resumption of the RRC connection is triggered by response to group paging, UE AS selects the 'new AC' as the Access Category.
Proposal 6
Upon receiving the paging message including a multicast session ID that UE has joined, UE in RRC_INACTIVE initiates RRC connection resumption procedure with resumeCause set to mt-Access.
Proposal 7
Upon entering CONNECTED from INACTIVE by receiving the group paging, UE considers the bandwidth part where the activated multicast session is transmitted to be the active bandwidth part.[image: image1.png]
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