[bookmark: OLE_LINK283]3GPP TSG-RAN WG2 Meeting #111 electronic					         R2-2007037
[bookmark: _GoBack]E-Meeting, 17th Aug. – 28th Aug. 2020							    	 

Source: 	vivo
Title:  	Discussion on idle and inactive mode UEs 
Agenda Item:	8.1.3
Document for:	Discussion and Decision
[bookmark: _Ref165266342]Introduction
According to the WID [1] of NR MBS, the objectives for UEs in RRC_IDLE/ RRC_INACTIVE states are listed below,
· Specify RAN basic functions for broadcast/multicast for UEs in RRC_IDLE/ RRC_INACTIVE states [RAN2, RAN1]:
· [bookmark: _Hlk47356698]Specify required changes to enable the reception of Point to Multipoint transmissions by UEs in RRC_IDLE/ RRC_INACTIVE states, with the aim of keeping maximum commonality between RRC_CONNECTED state and RRC_IDLE/RRC_INACTIVE state for the configuration of PTM reception. [RAN2, RAN1].
Note: the possibility of receiving Point to Multipoint transmissions by UEs in RRC_IDLE/ RRC_INACTIVE states, without the need for those UEs to get the configuration of the PTM bearer carrying the Broadcast/Multicast service while in RRC CONNECTED state beforehand, is subject to verification of service subscription and authorization assumptions during the WI. 
In this contribution, we would like to provide our consideration on idle and inactive mode UEs in terms of the MBS configuration and mobility issues.
Discussion
MBS Configuration 
As we know, the UE must get the corresponding MBS configuration (e.g. the scheduling information) to receive the MBS services accurately. Looking back at LTE, the methods to obtain the multicast configuration are similar for MBMS and SC-PTM (which are two different mechanisms for multicast services) and generally depicted below. 


Figure 1: The general procedure for obtaining the multicast configuration in MBMS



Figure 2: The general procedure for obtaining the multicast configuration in SC-PTM
Referring to Figure 1 and 2, it can be concluded that the system information (i.e. SIB13 and SIB20) is used to acquire the MCCH/SC-MCCH configuration and via the MCCH/SC-MCCH to obtain the detailed configurations for each multicast service. In other words, the multicast configuration is gotten by the broadcast signalling for all MBMS/SC-PTM capable UEs. 
When it comes to the obtainment of NR MBS configuration, from our understanding, the broadcast signalling way is still feasible and can be reused in consideration of the following reasons. 
· Firstly, the consumption and complexity are relatively low for idle and inactive mode UEs to obtain the MBS configuration. 
· Secondly, the work on technical specifications will be reduced fairly in virtue of the LTE baseline to balance the limited TUs and heavy work load in R17 MBS. 
Based on the analysis above, the corresponding proposal is following,
Proposal 1: RAN2 is kindly requested to discuss whether the MBS configuration (e.g. the scheduling information) of the current cell can be broadcasted.
[bookmark: _Hlk47700896]In addition, it is worth noting that the dedicated RRC message is also a practicable option except the broadcast signalling. For RRConnected UE, when network transmits MBS services using the PTM mode, the UE can obtain the MBS configuration by the dedicated RRC signalling besides the broadcast signalling solution. In addition, based on the WID objective ‘keeping maximum commonality between RRC_CONNECTED state and RRC_IDLE/RRC_INACTIVE state for the configuration of PTM reception’, therefore the dedicated RRC signalling (e.g. RRCRelease message) solution may be used by the network to provide the MBS configuration to idle and inactive mode UEs owing to the commonality with RRCConnected UE.
Furthermore, the dedicated RRC signalling can carry MBS configurations of other cells besides the current cell to benefit the mobility enhancement for idle and inactive mode UEs. Because it means that UE can receive the MBS service directly without the need to obtain the MBS configuration of the new cell.
Hence, here comes our proposal,
Proposal 2: For idle and inactive mode UEs, the MBS configuration (e.g. the scheduling information) of one (or more than one) cells can be provided via the dedicated RRC signalling (e.g. RRCRelease message).

IDLE/INACTIVE mobility
Obviously, the mobility is a quite vital issue for idle and inactive mode UEs all the time. With regard to the multicast services, the enhancement on the service continuity can be researched as much as possible to meet the UE’s preference and achieve better service continuity.
In LTE MBMS/SC-PTM, the service continuity had been fully discussed which is generally illustrated as follows,
	
	               MBMS
	              SC-PTM

	Frequency level
	1) Condition 1
 SIB15+USD: SAI matching; or
 The frequency is included in the USD
2) Condition 2
SIB13 broadcasted in the reselected cell
	1) Condition 1
 SIB15+USD: SAI matching; or
 The frequency is included in the USD
2) Condition 2
SIB20 broadcasted in the reselected cell

	Cell level
	                /
	SC-MCCH: scptm-NeighbourCellList+sc-mtch-neighbourCell in the SC-MTCH-InfoList 



Table 1: The service continuity assistance information in LTE MBMS and SC-PTM
According to the Table 1, it is noted that both the network nodes of MBMS and SC-PTM can indicate the possible multicast frequency level information to UEs by the assistance information (i.e. SIB+USD). Furthermore, the enhancement indicating the multicast cell level information is introduced in SC-PTM by the extra assistance information in SC-MCCH. In conclusion, the UE can identify the possible frequencies and cells providing its interested MBS services. Then the UE may consider the frequency providing the multicast service to be the highest priority during the MBMS session at the cell reselection procedure based on the TS36.304 [2].
With respect to the NR MBS service continuity for idle and inactive mode UEs, in our opinions, the main ideas in LTE can be followed with some slight modifications which are originated from the difference between LTE MBMS/SC-PTM and NR MBS below.
First of all, the multicast area for the specific multicast service (i.e. TMGI) in LTE is fixed and projected in advance while that in NR MBS may be absolutely dynamic. Therefore, the SAI in the service continuity assistance information (e.g. the USD and system information) may no longer exist. Combined with the consideration on SAI and LTE method, we propose the following proposal,
Proposal 3: The network can provide the MBS service information (e.g. TMGI) of the current cell and the neighbour frequencies via SIB as the service continuity assistance information.
Furthermore, reselection priority handling in LTE MBMS/SC-PTM can still be reused to meet UE’s MBS service better. Therefore, we have the proposal below,
Proposal 4: The idle and inactive UE should be able to prioritize the frequency providing its interested MBS service during cell reselection procedure.
Secondly, there is a big difference in LTE and NR because of the introduction of PTP mode. In our understanding, if a cell provides the MBS service by PTP mode, the idle/inactive UEs have to trigger the RRC connection estabilishment/resume procedure to successfully enter the RRCConnected state to receive the MBS service. However, the service interruption is longer. On the contrary, this problem is avoided in the reselected cell adopting the PTM mode. In other words, indicating the MBS service transmission mode of the neighbour frequency(ies) and/or neighbour cell(s) to idle and inactive mode UEs can achieve better service continuity (e.g. the UE selects the frequency/cell with PTM mode rather than the frequency/cell with PTP mode). Besides, in our views, it is possible that PTP and PTM modes exist simultaneously in a cell to guarantee the good MBS service reception of UEs locating in different regions and environment. Hence, the proposal is proposed as follows,
[bookmark: _Hlk47682986]Proposal 5: RAN2 is kindly requested to discuss whether the transmission modes (e.g. PTM, PTP and both PTM and PTP) of neighbour frequency(ies) and/or neighbour cell(s) need to be indicated to the UE.
Thirdly, referring to the analysis corresponding to the proposal 4, if the idle and inactive mode UEs indeed reselect a cell providing the MBS service by the PTP mode, the UE has to enter the RRCConnected state to receive the interested MBS service. The associated proposal is below,
Proposal 6: The IDLE/INACTIVE UE can trigger the RRC connection establishment/resume procedure to enter the RRCConnected state at least for the MBS PTP reception.
Finally, some much deeper analysis regarding the transmission mode of MBS service is considered. Two new transmission modes are proposed as follows.
· One is that for certain MBS service, the gNB temporarily suspends the cell resource and does not provide the MBS service in the cell owing to no UEs interested in the MBS service. For example, some UEs are no longer interested in the MBS service or UEs interested in the MBS service leave the current cell. But the gNB will active the resource when it obtains the information about interested UEs.
· Another is that for certain MBS service, the user plane’s resource in the core network and RAN cell is suspended temporarily owing to that the MBS service data does not exist temporarily according to the intermittent traffic pattern. However, the core network and RAN nodes will active the resource when the MBS data comes out once again.
In conclusion, both transmission modes aim at improving the resource utilization when the MBS service is indeed not needed to be provided. Besides, cells using these two new transmission modes are relatively better than cells completely not providing the MBS service in cell reselection aspect. Hence, here comes our proposal,
Proposal 7: RAN2 is kindly requested to discuss whether the network can indicate the transmission modes that the resource of RAN and/or of core network is suspended temporarily for the MBS service to UEs. 

Conclusions
Based on the analysis given above, we have the following proposals: 
Proposal 1: RAN2 is kindly requested to discuss whether the MBS configuration (e.g. the scheduling information) of the current cell can be broadcasted.
Proposal 2: The MBS configuration(e.g. the scheduling information) of one (or more than one) cells can be provided via the dedicated RRC signalling (e.g. RRCRelease message).
Proposal 3: The network can provide the MBS service information (e.g. TMGI) of the current cell and the neighbour frequencies via SIB as the service continuity assistance information.
Proposal 4: The idle and inactive UE should be able to prioritize the frequency providing its interested MBS service during cell reselection procedure.
Proposal 5: RAN2 is kindly requested to discuss whether the transmission modes (e.g. PTM, PTP and both PTM and PTP) of neighbour frequency(ies) and/or neighbour cell(s) need to be indicated to the UE.
Proposal 6: The IDLE/INACTIVE UE can trigger the RRC connection establishment/resume procedure to enter the RRCConnected state at least for the MBS PTP reception.
Proposal 7: RAN2 is kindly requested to discuss whether the network can indicate the transmission modes that the resource of RAN and/or of core network is suspended temporarily for the MBS service to UEs. 
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