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 Introduction

In the email discussions of [Post111-e][906][MBS] Idle mode support [1], a few key issues has been raised and discussed. Except for the issues that had got majority support, there are still some divergences on the solutions:
Proposal 1: Reception of broadcast services is supported in idle/ inactive mode.

Proposal 2: Solution B (or B-variant) is selected for the reception of broadcast services in idle/inactive mode. 

    - High level descriptions of solution B and B-variant are according to observation 5 and observation 6, respectively. FFS on further improvement of the formulation if needed.

    - FFS on the down selection between B and B-variant.

Proposal 3: Reception of some multicast services (e.g.,multicast services with low reliability requirement) is supported in idle/ inactive mode.

Proposal 4: Solution B (or B-variant) is selected for the reception of some multicast services(e.g.,multicast services with low reliability requirement) ) in idle/ inactive mode. 

    - High level descriptions of solution B and B-variant are according to observation 5 and observation 6, respectively. FFS on further improvement of the formulation if needed.

- FFS on the down selection between B and B-variant.

Besides,for the open issues mentioned in Observation 8, 9 and 10 above,they should be addressed regardless which solution is chosen for MBS reception in idle/inactive mode. Therefore we propose,

Proposal 5: NR MBS can be deployed on a frequency basis and on a cell basis.

Proposal 6: FFS on BWP for MBS, RAN2 should wait for conclusion from RAN1.

Proposal 7: FFS on whether to introduce UE interest indication mechanism for UE in idle/inactive mode.

In this contribution, we will focus on the FFS issues and present our point of view.
 Discussion
 Solution B and its variant
Description of B

Observation 5: There is a majority view on the following description of Solution B, 

Solution B: Use the SC-PTM solution as the baseline, including the following characteristics,

  - A limited amount of MBS control information is provided on e.g. BCCH, to indicate how to acquire the MBS control channel, e.g. MCCH;

  - Most MBS Control information is provided on the MBS control channel, e.g. SC-MCCH;

  - The MBS control channel carries a message to indicate the MBMS related information;

  - MBS radio bearers are transmitted on respective MBS traffic channel, e.g. SC-MTCH(s);

  - A notification mechanism is used to announce the change of MBS Control information.

Description of B-variant

Observation 6: A variant of solution B could be further dicussed, 

Solution B-variant: Use the variant of SC-PTM solution as the baseline, including the following characteristics,

  - MBS Control information is provided on the broadcast channel, e.g. BCCH;

  - MBS radio bearers are transmitted on respective MBS traffic channel, e.g. SC-MTCH(s);

  - A notification mechanism is used to announce the change of MBS Control information.

The different between solution B and the variant is how the MBS control information is delivered to UE, 

SIB (on BCCH) or 

MBS control channel (on SC-MCCH). 

This issue has been discussed in Rel-13 for SC-PTM support, and SC-MCCH was chosen as the final solution since SC-MCCH offers the lower control plane latency compared SIB [2]. The requirement on the control plane latency was raised for MCPTT communication and the configurable modification period is further reduced to one radio frame:
38311

sc-mcch-RepetitionPeriod-v1470

ENUMERATED {rf1}
sc-mcch-ModificationPeriod

Defines periodically appearing boundaries, i.e. radio frames for which SFN mod sc-mcch-ModificationPeriod = 0

While for the SIB solution, the minimum SIB scheduling period is 8 radio frames in NR.
si-Periodicity                      ENUMERATED {rf8, rf16, rf32, rf64, rf128, rf256, rf512},

Solution of B-variant introduces longer control plane latency.

Meanwhile, compared to SIB design, MCCH features better forward compatibility, e.g., which can bear more information and flexibility.
Solution B as the baseline for MBS reception in RRC_IDLE or RRC_INACTIVE.
 Counting & interesting indication

Counting has already been ruled out for Multicast services in RAN3 109e meeting.

Counting procedures for multicast are not introduced in Rel-17

In LTE eMBMS, 
Counting is initiated from MCE to count the interested UE for specific MBS, to help MCE determine if suspension/resume is needed for specific MBMS.

eMBMS interest indication is initiated from UE to eNB, which helps eNB better schedule the UE.

Both counting and eMBMS interest indication are for UE in RRC_CONNECTED. While in NR:

there will be no MCE,

for Multicast service, gNB knows which UE is associated with which MBS.

For RRC_CONNECTED UE interested with broadcast service, we suggest keeping the eMBMS interest indication design so that the network is still able to make better scheduling for UE. In such case, counting seems to be a redundant design. Therefore we suggest dropping the design of counting for UE in RRC_CONNECTED.

For UE in RRC_CONNECTED, counting seems to be a redundant design
For UE in RRC_IDLE or RRC_INACTIVE, there might be gain for the network to be aware of how many UE are interested in or are receiving certain service. However, there will be overhead introduced for UE's RRC state transitioning. Before we see stronger motivation, it is suggested not to have counting for UE in RRC_IDLE or RRC_INACTIVE.

No counting for UE in RRC_IDLE or RRC_INACTIVE for NR Broadcast.
For Multicast, although network may be aware of UE's association with the Multicast service from NGC, there might be other assistance information for UE to indicate. For example, when UE is associated with more than one Multicast service, UE may need to indicate the priority information of these associated MBS service, which could assist network scheduling for UEs in RRC_CONNECTED.
 It is suggested that UE sends MBS assistant information to network for NR Multicast.

 Conclusion
Based on the analysis provided above, we have the following observations:
Observation 1
Solution of B-variant introduces longer control plane latency.

Observation 2
For UE in RRC_CONNECTED, counting seems to be a redundant design

Based on the analysis provided above, we have the following proposals:

Proposal 1
Solution B as the baseline for MBS reception in RRC_IDLE or RRC_INACTIVE.

Proposal 2
No counting for UE in RRC_IDLE or RRC_INACTIVE for NR Broadcast.

Proposal 3
It is suggested that UE sends MBS assistant information to network for NR Multicast.
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