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[bookmark: _Ref492503575]Introduction
Following offline was setup during RAN2#124 to discuss some of the remaining UP issues for multicast reception in RRC_INACTIVE state.
[bookmark: _Hlk150957050][AT124][603][eMBS] Remaining UP issues (Qualcomm)
	Scope: Discuss remaining UP issues:
· CFR restrictions
· [bookmark: _Hlk150955722]MAC handling during state transitions and mobility, i.e. soft buffer flushing, DRX timers handling
	Intended outcome: Report with agreeable proposals in R2-2313683
	Deadline:  Report available for CB session on Thursday

[bookmark: _Toc131621796][bookmark: _Toc131539283][bookmark: _Toc131539390][bookmark: _Toc131539599][bookmark: _Toc131539901][bookmark: _Toc131621797][bookmark: _Toc131539284][bookmark: _Toc131539391][bookmark: _Toc131539600][bookmark: _Toc131539902][bookmark: _Toc131621798][bookmark: _Toc131621799][bookmark: _Toc131539286][bookmark: _Toc131539393][bookmark: _Toc131539602][bookmark: _Toc131539904][bookmark: _Toc131621800]This document is the report of the above offline discussion.
CFR Configuration Restriction
Background
Email discussion [Post121][607][eMBS] discussed the multicast CFR configuration aspects and proposed some conclusions (see report in R2-2303420).  Related agreements from RAN2#121-bis:
From the location&bandwidth and SCS configuration perspective,  follow R17 MBS broadcast CFR principle (i.e. case A,C,E) to provide multicast CFR configuration in RRC_INACTIVE.
Multicast CFR in RRC_INACTIVE and broadcast CFR can be configured differently. FFS whether we need to restrict that one CFR is completely contained within the other in this case (we should understand what the issue is otherwise).
Case B and case D are not supported for multicast CFR in RRC_INACTIVE;
Whether multicast CFR in RRC_CONNECTED and in RRC_INACTIVE are different is up to NW implementation. FFS whether this causes some issues which need to be addressed.
The same CFR is used for multicast MCCH and MTCH. It can be revisited if there is any issue found, e.g. for RedCap UEs.

Note the previous agreements means for multicast reception in RRC_INACTIVE in Rel-18, the configured multicast CFR for RRC_INACTIVE UEs should have the BW same or larger than CORESET#0, fully overlapping with CORESET#0 and with the same numerology as CORESET#0. Different supported example cases for CFR for Multicast are illustrated in the figures below.
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Figure 1: Supported CFR cases for Rel-18 Multicast reception in RRC_INACTIVE

When the UE needs to receive Rel-17/18 broadcast as well as Rel-18 multicast in RRC_INACTIVE state simultaneously, if multicast CFR in RRC_INACTIVE and broadcast CFR are configured differently, then both the CFRs need to fully contain CORESET#0.
· Given that only cases A/C/E are supported and case B (i.e. CFR smaller than CORESET#0) is not supported for both Rel-17 broadcast and Rel-18 multicast in RRC_INACTIVE, this condition is always fulfilled.
[bookmark: _Toc142401756][bookmark: _Toc142401905][bookmark: _Toc142574217][bookmark: _Toc142600608][bookmark: _Toc146821783][bookmark: _Toc149851758]Observation: If multicast CFR in RRC_INACTIVE and broadcast CFR are configured differently, the CFR cases agreed to be supported already ensure that both the CFRs fully contain CORESET#0.
Discussion on one CFR fully contain other or not
Now moving to the FFS of whether one of the two CFRs need to be fully contained (or overlapping) with the other CFR:
Following figure illustrates different possibilities of CFR configurations for Broadcast and Multicast-INACTIVE as illustrated in the figure below. 
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Figure 3 Scenarios for different configurations of CFR for Broadcast and CFR for Multicast

DISCUSSION: The discussion is on whether the lower right figure is ok or not ok. 
Arguments towards ‘Ok’ (i.e. no restriction in terms of one CFR completely contained in other):
· No need to restrict, it is up to the network how to configure. It removes flexibility for the NW.
· UE only need to monitor a large region that covers both the two CFRs without BWP/CFR switching and everything works.
· In Rel-17, there was no requirement between broadcast CFR and multicast CFR for CONNECTED mode.

Arguments towards ‘Not Ok’ (i.e. when Multicast CFR for RRC_INACTIVE and broadcast CFR are configured differently, one of the two CFRs is fully contained (or overlapping) with the other CFR):
· A UE may support Rel-17/18 broadcast as well as Rel-18 multicast in INACTIVE. That means a UE may need to receive both broadcast and multicast in INACTIVE state in Rel-18.
· If a UE needs to monitor different non-overlapping CFRs it can cause waste of resource monitoring or gap issue.
· If a UE needs to monitor multiple non-overlapping CFRs to receive both the services, this a new UE behaviour. So far there is no case where a UE is required to monitor two partially overlapping CFRs simultaneously.
· The restriction enables UE to just monitor the larger CFR and be able to receive both services without BWP switch. 
· If it was as straightforward as just saying UE can monitor the larger region that covers both the two CFRs, then RAN1 wouldn’t have needed to define (in other cases) that the CFR completely contains CORESET0 – one could’ve just argued that the UE can simply ‘monitor’ the larger bandwidth which covers both the CFR and CORESET0. But RAN1 have discussed this many times and have been consistent that CORESET0 shall be contained within the CFR.
After the discussion, following was concluded:
Proposal 1: For RRC_INACTIVE, when Multicast CFR for RRC_INACTIVE and broadcast CFR are configured differently, if one CFR is not completely contained within the other CFR, then UE is not required to receive both broadcast and multicast simultaneously.

Discussion on Default RRC_INACTIVE CFR for multicast
In Rel-17 broadcast, if CFR is not configured, the default is same as CORESET#0. 
[bookmark: _Toc131539290][bookmark: _Toc131539397][bookmark: _Toc131539606][bookmark: _Toc131539908][bookmark: _Toc131621804][bookmark: _Toc131622643][bookmark: _Toc131624498][bookmark: _Toc131708911][bookmark: _Toc131709805][bookmark: _Toc131715587][bookmark: _Toc131715690][bookmark: _Toc142394459][bookmark: _Toc142401324][bookmark: _Toc142401759][bookmark: _Toc142401778][bookmark: _Toc142401797][bookmark: _Toc142401908][bookmark: _Toc142574220][bookmark: _Toc142600611][bookmark: _Toc146821786][bookmark: _Toc149851761][bookmark: _Toc142401760][bookmark: _Toc142401779][bookmark: _Toc142401761][bookmark: _Toc142401780][bookmark: _Toc142401762][bookmark: _Toc142401781][bookmark: _Toc142401763][bookmark: _Toc142401782][bookmark: _Toc142401764][bookmark: _Toc142401783][bookmark: _Toc142401765][bookmark: _Toc142401784][bookmark: _Toc142401766][bookmark: _Toc142401785][bookmark: _Toc142401767][bookmark: _Toc142401786][bookmark: _Toc142401768][bookmark: _Toc142401787][bookmark: _Toc142401769][bookmark: _Toc142401788][bookmark: _Toc142401770][bookmark: _Toc142401789][bookmark: _Toc142401771][bookmark: _Toc142401790][bookmark: _Toc142401772][bookmark: _Toc142401791][bookmark: _Toc142401773][bookmark: _Toc142401792][bookmark: _Toc142401774][bookmark: _Toc142401793][bookmark: _Toc142401775][bookmark: _Toc142401794][bookmark: _Toc142401776][bookmark: _Toc142401795]For Rel-18 multicast in INACTIVE, what is the default CFR if one is not configured? In rapporteur’s view, if multicast CFR for RRC_INACTIVE is not configured, the default is same as CORESET#0.
DISCUSSION: There was no comment against this understanding (i.e. default should be CORESET#0 in case multicast CFR for RRC_INACTIVE is not configured). It was commented that the running CR may already have been assuming it. As conclusion of the offline, following proposal is presented for confirmation.

Proposal 2: If multicast CFR for RRC_INACTIVE is not configured, the default is same as CORESET#0 (check whether/not already captured in the running CR).

MAC handling during state transitions and mobility
Soft buffer handling – flush or not to flush
Upon transition to RRC_INACTIVE from RRC_CONNECTED, should the UE flush or not flush the soft buffer?
DISCUSSION:
- LG: if same DL resources is used, then soft combining could be done, i.e. no flush. 
- Samsung: But this brings spec complexity for some corner cases. Better to flush. QC agrees.
- HW: there are more things for NW to make sure, like NDI, same HARQ proc, TB size, etc., so better to flush.
- LG: but that is already the case for UEs in CONNECTED.
- Xiaomi: but for INACTIVE it seems more complicated.
- Ericsson: fine to flush.
- Vivo: MAC spec already does this.

After the discussion, following conclusion was reached:
Proposal 3: Upon transition to RRC_INACTIVE from RRC_CONNECTED, MAC is reset (including flushing of soft buffer for HARQ process used for multicast reception in RRC_INACTIVE). No spec impact is expected.
Upon cell reselection, flush or not flush?
DISCUSSION: Same discussion as above. Same conclusion as above.

Proposal 4: Upon cell reselection, MAC is reset (including flushing of soft buffer for HARQ process used for multicast reception in RRC_INACTIVE). There may be impact to RRC spec (to indicate the MAC reset). 

DRX timers drx-HARQ-RTT-TimerDL-PTM and drx-RetransmissionTimerDL-PTM
The question here is upon transition to RRC_INACTIVE from CONNECTED, keep running if running or restart the timers?
DISCUSSION:
-vivo: as the above conclusion says MAC is reset, then timer will be stopped.
- Huawei: The timer for INACTIVE can only be configured if UE supports. Then the inactive state timers can be different than connected state ones. Then not sure if INACTIVE state can inherit value from CONNECTED. 
- Samsung: Start point of the timer can be different for different states.
- LG: it is simpler to follow the MAC reset behaviour. 
Conclusion from the discussion:
Proposal 5: Upon transition to RRC_INACTIVE from RRC_CONNECTED, MAC is reset (including stopping of drx-HARQ-RTT-TimerDL-PTM and drx-RetransmissionTimerDL-PTM, if running). No spec impact is expected.

Summary 
Rapporteur thanks all the companies who participated in the discussion. As conclusion of the offline discussions, following proposals are presented for RAN2 to agree:
Proposal 1: For RRC_INACTIVE, when Multicast CFR for RRC_INACTIVE and broadcast CFR are configured differently, if one CFR is not completely contained within the other CFR, then UE is not required to receive both broadcast and multicast simultaneously.
Proposal 2: If multicast CFR for RRC_INACTIVE is not configured, the default is same as CORESET#0 (check whether/not already captured in the running CR).
Proposal 3: Upon transition to RRC_INACTIVE from RRC_CONNECTED, MAC is reset (including flushing of soft buffer for HARQ process used for multicast reception in RRC_INACTIVE). No spec impact is expected.
Proposal 4: Upon cell reselection, MAC is reset (including flushing of soft buffer for HARQ process used for multicast reception in RRC_INACTIVE). There may be impact to RRC spec (to indicate the MAC reset). 
Proposal 5: Upon transition to RRC_INACTIVE from RRC_CONNECTED, MAC is reset (including stopping of drx-HARQ-RTT-TimerDL-PTM and drx-RetransmissionTimerDL-PTM, if running). No spec impact is expected.

Error! Use the Home tab to apply docDCN to the text that you want to appear here.	Confidential and Proprietary – Qualcomm Technologies, Inc.	1
MAY CONTAIN U.S. AND INTERNATIONAL EXPORT CONTROLLED INFORMATION
Error! Use the Home tab to apply docDCN to the text that you want to appear here.	Confidential and Proprietary – Qualcomm Technologies, Inc.	1
MAY CONTAIN U.S. AND INTERNATIONAL EXPORT CONTROLLED INFORMATION
image1.png
—
Initial| BWP

ICORESETO

Case A

} CFR for
Multicast

—_—

Initial|BWP

ICORESETO

Case C

CFR for
Multicast

i —
Initial| BWP

ICORESETO

CaseE

CFR for
Multicast




image2.png
CFR for
Broadcas CFR for
Multicast
f
CFR for CFR for
Broadcast Multicast

OK

CFR for |
Broadcast

CFR for
Broadcast

CFR for
Multicast

CFR for
Multicast

Not OK




