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1 Introduction
In R17 MBS WID [1], one of the objectives of introduction of multicast in NR is to support multicast for Idle and Inactive UEs:

	· Specify RAN basic functions for multicast for UEs in RRC_IDLE/ RRC_INACTIVE states [RAN2, RAN1]:

· 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 Multicast service while in RRC CONNECTED state beforehand, is subject to verification of service subscription and authorization assumptions during the WI. 


In RAN2-111e, the following understanding was captured by the RAN2 Chair [2]:
Chair observations: Many proposals to reuse (to significant extent or even 100%) LTE SC-PTM for Idle/Inactive for NR. Some companies suggest to do control etc in connected also for Idle/Inactive delivery.
In the email discussion [Post111-e][906][MBS] Idle mode support (CATT) [3], companies discussed the possible schemes for supporting MBS services including idle and inactive UEs. Solution B or B variant, which taking LTE SC-PTM as the baseline, have been promised by most companies. Here are the solution B and B variant:

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. 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. MTCH(s);
  - A notification mechanism is used to announce the change of MBS Control information.

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. MTCH(s);
  - A notification mechanism is used to announce the change of MBS Control information.

Further discussions are required for down selection between the solution B and solution B variant.
In this Tdoc, we further discuss the pros and cons of B and B variant and share views from Futurewei. 
2 Discussion
2.1 LTE SC-PTM supporting idle UEs
Most companies agreed that LTE SC-PTM as shown in Figure 1 should be the baseline for supporting idle and inactive UEs.

[image: image1.emf]MAC

MCCH

Multiplexing

MTCH

MBMS Scheduling

MCH

RLC

PDCP

Segm. Segm.

SC-MCCH SC-MTCH

MBMS Scheduling

DL-SCH

Segm. Segm.

DL-SCH

MBSFN

SC-PTM


Figure 1: LTE MBMS L2 structure.
LTE SC-PTM, as pointed out in [3], an idle UE takes the following steps:

   1: UEs interested in MBS service receive the single SC-MCCH configuration by reading SIB20; 
2: UEs interested in MBS service receive the SC-MTCH configuration in SCPTMConfiguration message which is transmitted in the SC-MCCH; 
   3: UEs receive the interested MBS service using the SC-MTCH configuration acquired in step 2.
The system information SIB20 in general only contains the configurations for SC-MCCH, including the SC-MCCH modification period, SC-MCCH repetition period and SC-MCCH subframe offset.
The MBMS SC-PTP control information are mainly provided by SC-MCCH as specified in 36.300 [4]:

…

-
the SC-MCCH provides the list of all MBMS services with ongoing sessions transmitted on SC-MTCH(s), including for each MBMS service TMGI and optional session ID, associated G-RNTI and scheduling information;
…
For each SC-MTCH, the following scheduling information is provided on SC-MCCH:

-
SC-MTCH scheduling cycle;

-
SC-MTCH on-duration: duration in downlink subframes that the UE waits for, after waking up from DRX, to receive PDCCHs. If the UE successfully decodes a PDCCH indicating the DL-SCH to which this SC-MTCH is mapped, the UE stays awake and starts the inactivity timer;

-
SC-MTCH inactivity-timer: duration in downlink subframes that the UE waits to successfully decode a PDCCH, from the last successful decoding of a PDCCH indicating the DL-SCH to which this SC-MTCH is mapped, failing which it re-enters DRX. The UE shall restart the inactivity timer following a single successful decoding of a PDCCH.

…
It appears the control information provided by SC-MCCH is mainly in two part: MBMS service related and scheduling related. Their need on how often to update the information may be different.
2.2 Compare solution B and B variant 
Solution B simply adopts LTE SC-PTM approach. The merits of solution B is:

1) It is proven working in LTE. 
2) Related SIB is small, impact to other UEs not interested to any MBS services maybe less.

3) Specification work is less – some of the LTE specification may be reused.
4) More NBS control information can be easily delivered through MCCH, only the UEs in service and the UEs interested in an MBS service need to decode MCCH

 On the other hand, there are also drawbacks with this approach:
1) SIB for configuring MCCH is a pure additional overhead introduced by MCCH.
2) For UEs interested in the MBS services, they need to read SIB first, then read MCCH to understand the MBS services provided in this cell.

3) The idle/inactive UEs in service need to monitor MCCH in addition to all the regular monitoring on SIBs and paging. This may lead to higher UE power consumption.
Observation 1: Solution B in general works reasonably well, it can be the baseline solution. 

 Solution B variant is really the Solution B removed MCCH. The MBS control information delivered over MCCH in solution B, now it will be carried by a new SIB. The merit of B variant:

1)  Eliminated the MCCH and the associated SIB for MCCH configuration. The overhead is reduced.
2) UEs can easily know what MBS services are provided by read the MBS control information SIB. Hopefully most UEs are interested to know MBS services provided.
3) Without the need to monitoring MCCH, the UE may save some power.
Drawbacks:

1) New MBS SIB is bigger. All the UEs will read it including some of them not interested to any MBS service.

2) More specification work is needed.

3) May need to enhance the paging mechanism.
Observation 2: The difference between solution B and solution B variant is not very big. It seems solution B variant is better.
Some of MBS control information is only targeted to the group of UEs in service, such as the MBS scheduling information. In order to minimize the SIB impact to other UEs not in service, we can consider to take the information out of the SIB. They can be delivered to only the group of the UEs by periodic paging and event triggered paging.
Proposal 1: when time allows in R17, consider B variant with paging enhancement.
3 Conclusions
Based on the above discussion, we have the following:
Observation 1: Solution B in general works reasonably well, it can be the baseline solution. 

Observation 2: The difference between solution B and solution B variant is not very big. It seems solution B variant is better.
Based on the above observations, we propose:
Proposal 1: when time allows in R17, consider B variant with paging enhancement.
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