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Introduction
In RAN2#112-e meeting, following was agreed:

	For Rel-17, R2 specifies two modes: 
	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.
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.



Email discussion “[Post112-e][069][MBS] Delivery mode 2” was initiated to discuss delivery mode 2, with focus on control plan aspects.
In this contribution, we discuss MBS support for delivery mode 2.
Discussion
Signalling of PTM configuration in delivery mode 2
In email discussion “[Post111-e][906][MBS] Idle mode support”, the description of solution B is as follows:
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.
The description of solution B-variant is as follows:
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.
The key difference between solution B and B-variant is that both SIB and MCCH is used for MBS configuration in solution B, while only SIB is used for MBS control information in solution B-variant. Comparison of solution B and B-variant was also discussed in email discussion “[Post112-e][069][MBS] Delivery mode 2”.
There are mainly two issues of using SIB only (solution B-variant) for MBS configuration:
· Latency to change MBS configuration. In NR, the BCCH modification period is defined according to TS 38.331, with related part shown below:
BCCH-Config ::=                 SEQUENCE { 
    modificationPeriodCoeff         ENUMERATED {n2, n4, n8, n16},
    ...
}


PCCH-Config ::=             SEQUENCE {
    defaultPagingCycle                  PagingCycle,
    …
}

…

PagingCycle ::=                     ENUMERATED {rf32, rf64, rf128, rf256}

	BCCH-Config field descriptions

	modificationPeriodCoeff
Actual modification period, expressed in number of radio frames m = modificationPeriodCoeff * defaultPagingCycle, see clause 5.2.2.2.2. n2 corresponds to value 2, n4 corresponds to value 4, and so on.



	PCCH-Config field descriptions

	defaultPagingCycle
Default paging cycle, used to derive 'T' in TS 38.304 [20]. Value rf32 corresponds to 32 radio frames, value rf64 corresponds to 64 radio frames and so on.



Minimum BCCH modification period = 2 * 320 ms = 640 ms, which means the minimum modification period of MBS configuration for solution B-variant is 640 ms. For comparison, in LTE, the minimum modification period of SC-MCCH is 20 ms, according to TS 36.331, as shown below.
sc-mcch-ModificationPeriod-r13	ENUMERATED {rf2, rf4, rf8, rf16, rf32, rf64, rf128, rf256,
				rf512, rf1024, r2048, rf4096, rf8192, rf16384, rf32768, rf65536},

It can be seen that minimum modification period of MBS configuration of solution B-variant is significantly larger that of solution B (assuming same values of SC-MCCH modification period are used for solution B). This implies that the latency to change MBS configuration in solution B-variant is significantly larger than that of solution B.
· Impacts to power saving of UEs not receiving MBS service. System information change notification is transmitted via paging, according to TS 38.331 clause 5.2.2.2.2, as shown below:
	The UE receives indications about SI modifications and/or PWS notifications using Short Message transmitted with P-RNTI over DCI (see clause 6.5).


For solution B-variant, as long as there is any MBS configuration change, paging is used to indicate the change. Consequently, all UEs need to at least acquire SIB1 if there is any MBS configuration change. For solution B, only a limited amount of MBS control information is provided in SIB, and it is expected that the information in SIB is rather stable with much less updates compared with solution B-variant.
[bookmark: Obs_Latency]Observation 1: The latency to change MBS configuration in solution B-variant is significantly larger than that of solution B.
[bookmark: Obs_Power]Observation 2: Solution B-variant might have significant impacts to power saving of UEs not receiving MBS service.
From above discussion, it is clear that solution B-variant has significant drawbacks compared with solution B. Therefore it is proposed to only consider solution B.
[bookmark: Proposal_B]Proposal 1: Two-step approach with SIB and MCCH to provide MBS control information is used for transmission of PTM configuration for delivery mode 2.
MCCH
In email discussion “[Post112-e][069][MBS] Delivery mode 2”, there are several open issues regarding MCCH design. 
Area specific MCCH
One issue is whether MCCH can be area specific, similar to area specific SIB introduced in Rel-15. In typical cases, MCCH is cell specific regarding ongoing MBS sessions, therefore it is unlikely that neighboring cells share the same MCCH content. Introduction of area specific MCCH requires that the version of the MCCH (similar to vaueTag) as well as area ID (similar to systemInformationAreaID) are signaled in MBS SIB. The reason not to reuse systemInformationAreaID in SIB1 is that the area for SIB and MCCH can be different. Given that version of MCCH is signalled in MBS SIB, the MBS SIB should be updated whenever MCCH content changes. This makes two-step MBS configuration approach not useful at all. In addition, this approach cannot work if MCCH should be changed faster than 640 ms (minimum BCCH modification period). Given the increased overhead, unclear benefit, and potential issues discussed above, it is proposed to not consider area specific MCCH.
[bookmark: Proposal_Area_MCCH]Proposal 2: Area specific MCCH is not supported.
On-demand MCCH
There were proposals regarding on-demand MCCH to minimize the overhead of MCCH. On-demand MCCH increases latency especially in consideration of service continuity. Delivery mode 2 is similar to LTE SC-PTM, which supports MCCH modification period as short as 20 ms. Although delivery mode 2 is for “low” QoS services, it is expected that delivery mode 2 can support MCCH modification period in a similar value range as that in LTE SC-PTM. Therefore the additional delay due to on-demand MCCH can be significant in some cases.
[bookmark: Proposal_Ondemand_MCCH]Proposal 3: On-demand MCCH is not supported.
Single vs. multiple MCCHs
In LTE SC-PTM, there is a single SC-MCCH. There were proposals to have multiple MCCHs for NR MBS design, with the aim to have flexible configuration for different type of services. However, there are also potential drawbacks for multiple MCCH approach, e.g. more power consumption for UEs monitoring multiple MCCHs. In addition, there are increased complexity and more discussion is needed on multiple MCCH design, e.g. how UE can know which subset of MCCHs to monitor, MCCH notification, and DRX for multiple MCCH monitoring. It is therefore proposed to reuse LTE SC-PTM design of single MCCH.
[bookmark: Proposal_Single_MCCH]Proposal 4: PTM configuration is transmitted by a single MCCH within a cell.
Mobility
Handling of RLC and PDCP entities
In companion contribution [2], RLC and PDCP entity handling in RRC_CONNECTED state mobility is discussed. For MBS reception in RRC_IDLE/INACTIVE, discussion is needed on handling of RLC and PDCP entities after UE reselects to a cell providing same MBS service(s) that UE has previous received. As discussed in companion contribution [2], RLC SNs of the same MBS service in different cells might not be synchronized. Therefore RLC entity re-establishment is needed after cell reselection. Whether to perform PDCP re-establishment mainly depends on details on AS security (e.g. whether AS security is supported) and ROHC (e.g. whether ROHC context can be continued).
[bookmark: Proposal_RLC_PDCP]Proposal 5: After cell reselection, RLC entity is re-established. FFS on handling of PDCP entity (depending on the outcome of the discussion on supported PDCP functionalities).
Conclusion
In this contribution, we discuss MBS support for delivery mode 2, and have the following observations:
Observation 1: The latency to change MBS configuration in solution B-variant is significantly larger than that of solution B.
Observation 2: Solution B-variant might have significant impacts to power saving of UEs not receiving MBS service.
We propose the following:
Proposal 1: Two-step approach with SIB and MCCH to provide MBS control information is used for transmission of PTM configuration for delivery mode 2.
Proposal 2: Area specific MCCH is not supported.
Proposal 3: On-demand MCCH is not supported.
Proposal 4: PTM configuration is transmitted by a single MCCH within a cell.
Proposal 5: After cell reselection, RLC entity is re-established. FFS on handling of PDCP entity (depending on the outcome of the discussion on supported PDCP functionalities).
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