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1. [bookmark: _Ref488331639]Introduction
[bookmark: _Ref178064866]This is to trigger the following offline discussion.
[AT122][105][NR-NTN Enh] Common signaling in (C)HO (Oppo)
	Scope: discuss p2~p4 from R2-2304753. F2F discussion is invited
	Intended outcome: summary of offline discussion
	Deadline for rapporteur's summary (in R2-2306645):  Thursday 2023-05-25 13:00
2. Contact information
	Company
	Delegate contact

	COMPANY_NAME
	NAME (email@address.com)

	ASUSTeK
	Erica_Huang@asus.com

	CATT
	zhangxiangdong@catt.cn

	TCL 
	(ahmed.mikaeil,suzanna.zhang)@tcl.com

	vivo
	xiao.xiao@vivo.com

	Sequans
	omarco@sequans.com

	Samsung
	Shiyang Leng (shiyang.leng@samsung.com)

	Lenovo
	xumin13@lenovo.com

	Xiaomi
	lixiaolong1@xiaomi.com

	MediaTek
	Abhishek.Roy@mediatek.com

	LGE
	Han Cha (han.cha@lge.com)

	Nokia
	jedrzej.stanczak@nokia.com

	Ericsson
	Ignacio.pascual.pelayo@ericsson.com

	Transsion Holdings
	Junwei.huang@transsion.com

	Apple
	fangli_xu@apple.com

	ITRI
	Nai-Lun Huang (NellenHuang@itri.org.tw)

	ZTE
	gao.yuan66@zte.com.cn

	
	


3. Discussion 
[bookmark: _Hlk111505141]3.1	common signalling in (C)HO
Following are the meeting notes relate to the online discussion.
	R2-2304753	Discussion on NTN handover enhancements	OPPO	discussion	Rel-18	NR_NTN_enh-Core
< signalling overhead reduction >
Observation 1	In both cases of LEO’s high mobility and traffic offloading for overloaded cells, a large number of UEs need to be handed over to another cell within short period, which would creat a lot of signalling overhead with existing handover command.
Proposal 1	Network can trigger handover by simply indicating target cell’s ID/index. The target cell’s configuration can be pre-configured to the UE, e.g. via CHO configuration. FFS on the triggering signaling, e.g. MAC CE or RRC message. FFS whether it can be sent in a groupcast manner and needs RAN1’s involvement. 

Proposal 2	A new SIB is used to broadcast the target cell’s servingCellConfigCommon. 
-	QC thinks we agreed to see some analysis of the benefits but for now we mainly see the additional complexity this will bring. 
-	Ericsson still wonders if there are any practical cases whether there would be a real benefit of this.
-	vivo supports p2~p4 and thinks the mechanism does not really introduce additional complexity.
-	HW thinks we need to discuss what happens if the UE fails to receive the SIB
-	Apple also supports p2~p4. Also thinks we can consider group HO in the next release.
-	ZTE also supports p2~p4 and that the complexity is manageable. Samsung also supports.
-	Nokia agrees with HW and Ericsson.
· Continue in offline 105

Proposal 3	When to broadcast the new SIB is up to network’s implementation, e.g. before satellite switching for the quasi-earth fixed cell scenario.
Proposal 4	UE acquires the “complete” handover command by combining the target cell’s servingCellConfigCommon broadcasted by the serving cell and the target cell’s configuration within the received handover command.



During the discussion, some companies support P2~P4, some companies raised some issues to the solution. The following question aims to collecting companies' views on whether companies support this handover enhancement or identify whether there are any essential issues to be solved.
Question 1: Do companies support P2~P4 from R2-2304753 for the following HO cases?
a) For HO;
b) For CHO;
If you have some concerns or identify some issues, you can list those in the "Additional comments" column. Those will be listed in the summary report for RAN2 to discuss which are essential and whether they can be resolved within the Rel-18 WI.
	Company
	Yes/No
	Additional comments

	ASUSTeK
	Yes
	We think the benefit of reducing common target cell configuration in dedicated handover command has been discussed in the last meeting. For both HO and CHO, the network could determine whether to provide the common configurations (e.g. servingCellConfigCommon) in a system information, e.g. before the stop serving time of the serving cell or when an amount of UE is going to lose coverage.

	CATT
	Yes
	For P2, we support this and think it brings small impacts to the UEs which does not support or has no interests on common (C)HO configuration with new SIB.
For P3, we agree that from the NW side, the time when to broadcast the new SIB is up to the network’s implementation. 
For P4, we think it is straightforward.

	TCL 
	Yes
	Support for both HO and CHO, we think complexity is manageable.

	vivo
	Yes
	Providing the target cell’s servingCellConfigCommon via broadcast way is beneficial to save the signalling overhead for HO procedure at the system level. This should apply to both HO and CHO cases since CHO is the major handover method in NTN. For some further details (e.g. how CHO event is signalled) we can further discuss them as stage-3 details later. 

	Sequans
	No
	1) The target NTN-config can/would already be broadcasted in the source SIB19, it would be useless to broadcast it twice.
2) 
There is a benefit in not including servingCellConfigCommon in HO/CHO. However, broadcasting it again as a new SIB adds back complexity and overhead.
Instead, PCI could be kept in HO/CHO and the UE could then acquire SIB1 in the target (additional delay ~20ms). 

	Samsung
	Yes
	Support for both HO and CHO.
If target cell ntn-config is already in SIB19, no need to broadcast it again, UE can just use the already obtained ntn-config for the target cell. 
Besides the target cell ntn-config, the servingCellConfigCommon is broadcasted. 
To avoid UE missing the broadcasted common configuration, NW can broadcast the SIB containing the common configuration periodically as other SIBs, but still the repetition of broadcasting cause much less overhead than the repetitions in UE-dedicated RRC messages to hundreds/thousands of UEs. 

	Lenovo
	Yes
	For HO we see the benefits of reducing signalling overhead e.g., in mobility due to FL switch. For CHO we are not sure about the details of broadcasting CHO events and how to avoid possible contentions, but we are also OK to further discuss this.

	Xiaomi
	Yes
	For both CHO and HO, the common configuration of the target cell broadcasted by the serving cell will reduce much signalling overhead considering there are so many UEs have to handover to the target cell.

	MediaTek
	Yes, but
	It might have some benefits, however the UE will have burden to combine the “common” and “not common” information

	LGE
	No
	As Qualcomm commented during the discussion, we cannot see the benefit of proposed scheme. We still believe that the concerned scenario can be solved by time-based CHO. NW can provide target cell’s configuration to UE “in advance” via the time-based CHO configuration. Furthermore, NW can distribute the CHO execution time among UEs by configuring various T1. The RRM condition, e.g., condEvent A4 can be configured loosely to satisfying the condition at T1.

	Qualcomm
	No
	Without Proposal 1, we do not see overall benefit and it is not worth adding the complexity.
It may have RAN3 impact as well as now source also needs to know what the candidate cells’ common configuration are. Otherwise, it should have come directly from target cell and source didn’t need to care about it.

	Nokia
	No, unless the issues are fixed
	There is a number of problems with this approach: the impact on RAN3 (the need to divide the HO command into two parts – one to be used by the source in SIB, another to be delivered in RRC Reconfiguration), the periodicity to broadcast this information so that it is ensured all UEs that have to hand over, will have all the components available in time. We are also not sure a new SIB is justified if it is introduced just for this purpose. In any case, we think the discussion should be limited to EFC, with a single target cell, preferably intra-gNB.  

	Ericsson
	No
	As mentioned in the online session, we acknowledge that there are some signalling benefits. We have quantified them and are limited to servingCellConfigCommon which can be subject to delta configuration upon HO. Despite the high number of UEs, the savings are minimum compared to the size of the RRCReconfiguration message that still needs to be sent to each and every UE to perform the handover. Companies are now proposing to transmit this new SIB periodically. Wouldn’t that cause a higher signalling overhead in the end? Unfortunately, no proponent has addressed in their contributions the possible RAN3 impact of this solution and the potential increase in inter-node signalling.

	Transsion
	No
	From network perspective, there is no much gain in reducing signaling transmission, that is, the network need to transmit HO command or configure CHOa as legacy mechanism, at the same time, RAN2 would need to intrudoce new SIB or enhance from current used SIB to carrier common configuration, which leads to broadcast signaling overhead.

	Apple
	Yes
	Support for both HO and CHO.
The applied scenario and benefit are well-known. 
About the complexity, it’s up to network whether to enable it, and up to UE whether to support it. 

	ITRI
	Yes, but
	It needs further discussion on how to solve the issue that UE fail to receive the SIB. 

	ZTE
	Yes for HO
	

	OPPO
	Yes at least for HO
	For RAN3 impact, e.g. inter-node signalling, raised by companies, either we limit to the intra-gNB case or for inter-gNB case we ask RAN3 whether they can make it in Rel-18. Note that in Rel-17, serving cell can already broadcast neighbour cell's information including ephemeris, common TA, kmac, etc. With the same means, we think it is feasible to also for serving cell to get neighbour cell's servingCellConfigCommon as well.



Rapporteur summary
Supporting: 12. 2 companies want to prioritize for HO.
Not supporting: 6. Some companies raised concerns on RAN3 impact. One company mentioned that intra-gNB case can avoid that. Companies also mention the issue of failure to receive the new SIB.
Given majority views and the guidance from the last meeting is to focus on EFC scenario with the intention to broadcast a single target cell's information, rapporteur would like to make following proposals and list those issues to be discussed.

Proposal 1a (12/18): Common (C)HO signalling related to P2~P4 from R2-2304753 is supported for both HO and CHO for the quasi-Earth Fixed Cell case.
[bookmark: _Hlk135904210]Proposal 1b: Regarding potential RAN3 impact on how the serving cell gets servingCellConfigCommon from the target cell, RAN2 to discuss following options.
· Option 1: limit to the intra-gNB case (i.e. no RAN3 impact)
· Option 2: support inter-gNB case and check with RAN3 how they can support it in Rel-18 
Proposal 1c: RAN2 to discuss whether to address the issue that UE fails to receive the new SIB.

[bookmark: _Hlk111505822]3.2	Group HO
Following are the meeting notes relate to the online discussion.
	R2-2304736	Enabling Group Handover in NR-NTN	MediaTek Inc.	discussion
Proposal 1:	Support group-based Handover. FFS whether to support it as group Handover command or UE specific preconfigured Handover command plus group HO indication.
-	IDC thinks that one benefit to support group HO is to resolve RACH congestion.
-	Nokia wonders how the Group HO would work. 
-	Sequans thinks that CHO already solves the situation for this. LG agrees and has some concerns on the use of groupcast indication for this.
· Proponents of group HO can raise this in offline 105
Proposal 2:	It is up to network how to group UEs, i.e., based on UE location, active BWP, UE’s DRX pattern etc.
Proposal 3:	Send LS to RAN1 to check whether existing CSS can be used to monitor PDCCH addressed to G-RNTI in NTN.
Proposal 4:	Broadcast/groupcast of target cell common configuration is also supported. FFS if either broadcast or groupcast or both of them are considered.



Question 2: Do companies support P1~P4 from R2-2304736?
If you have some concerns or identify some issues, you can list those in the "Additional comments" column. Then RAN2 can discuss which are essential and whether they can be resolved within the Rel-18 WI.
	Company
	Yes/No
	Additional comments

	ASUSTeK
	Yes
	

	CATT
	No
	For group HO, we think some issues are needed to be resolved.
· How to group the UE
If the group is based on the UE location, it means that the UE has to report its location to the netowrk. This requires uplink signalling which is similar to measurement report. So the benefits on siganaling reduction is marginal.
If the group is based the active BWP or DRX pattern, the UE is not aware of the group information. Extra signalling for group configuration and/or maintenance are needed.
· RAN1 impacts
In our understanding, if group-based HO command is used, one solution is to define the G-RNTI to the UE. But this requires extra work on RAN1.
· Marginal benefits on signalling reduction
As we analyse above, the signalling interaction between the UE and the network are frequent. For example, to notify the group information to the UE, e.g. group ID, to inform the network the location. We don’t see great benefits compared with common (C)HO configuration via broadcast signalling but complex mechanisms and RAN1 impacts.
In summary, we think group handover is not supported in Rel-18 NTN.

	TCL 
	Yes
	

	vivo
	No with comment
	We think broadcast-based HO discussed in Q1 is a special case of group-based HO, i.e., group all the UE in the cell into one group. RAN2 needs to complete the discussion about broadcast-based HO. Group-based HO can be excluded in Rel-R18 since there is not much time left in this release and much work is needed if we introduce it, e.g., how to group UEs, and how UE monitors group HO signaling, etc.

	Sequans
	No
	This is quite complex, and benefit has not been demonstrated.

	Samsung
	No
	Adding additional signalling for to manage groups and additional HO trigger indication for pre-configured CHO configuration is adding signalling rather than reducing signalling. We don’t see benefits.

	Lenovo
	See comments
	We would like to focus on broadcast-based HO/CHO first considering the progress. Group HO can be decoupled and deprioritized in this release.

	Xiaomi
	No
	The benefits of the group HO are not clear, from signalling overhead reduction perspective, the configuration of the target cell should be configured to UE by dedicated signalling. For reducing the RACH congestion, the time based CHO can reduce it, and we will introduce the RACH-less handover.

	MediaTek
	Yes
	Signalling benefits are there. Network can configure and form the groups.

	LGE
	No
	As we commented in Q1, NW can disperse the CHO execution among UEs via time-based CHO. It directly solves the problems not only the HO command signalling storm but also RACH congestion.

	Qualcomm
	Yes
	Broadcasting common configuration of target by source cell is also complex. And this is incomplete solution. It does not reduce the number of UE specific signalings and hence the congestion.
This is NR, not IoT. We have enough TBS size. There is no benefit of just reducing a TBS size by few bytes, which could already be achieved with the delta configuration.
The reduction of just few bytes could be useless if network has to add padding bits due to TBS size limit when sending UE specific HO command to all UEs.

So either we have to do it properly (enhance both common and UE specific configuration signaling) or do nothing in Rel-18.

	Nokia
	No
	As commented multiple times, multicasting HO command for multiple UEs does not make sense, especially if this multicast message comprises UE-specific HO command also for other UEs. Sending a HO command early and then triggering it using multicast indication is not justified over the existing CHO framework. 

	Ericsson
	No
	It is still unclear to us the definition of a group and the criteria network uses to create such groups. Cannot the network use CHO in batches/groups already without additional complexity? In addition, UE behaviour in relation to the current measurement framework should be clarified.

	Transsion
	Yes
	Using a broadcast or group groupcast handover command to replace the legacy hanodver command can reduce signaling overhead, i.e. a broadcast handover command can request at least one UE to peroform handover, espeically in NTN, there are a larger number of UEs are served by a satellite, using group handover can significantly reduce handover command transmissions for UEs.

	Apple
	Yes
	About FFS in proposal 1, two options seems in different direction. Maybe we can start from the easy one in R18.  
FFS whether to support it as group Handover command or UE specific preconfigured Handover command plus group HO indication.

	ITRI
	No
	We share the same view as LGE. Time-based CHO is a better alternative to solve RACH congestion. Network can configure different execution times to distribute the CHO execution among UEs. 

	ZTE
	No
	The benefit is quite limited but the complexity is high.

	OPPO
	No
	



Rapporteur summary
Supporting: 6.
Not supporting: 12
Given majority views, following is proposed.
Proposal 2 (6/18): Group handover related to P1~P4 from R2-2304736 is not supported in Rel-18.
4. Summary and Proposals
This section summarizes the main proposals:
[bookmark: _GoBack]
Common (C)HO configuration
Proposal 1a (12/18): Common (C)HO signalling related to P2~P4 from R2-2304753 is supported for both HO and CHO for the quasi-Earth Fixed Cell case.
Proposal 1b: Regarding potential RAN3 impact on how the serving cell gets servingCellConfigCommon from the target cell, RAN2 to discuss following options.
· Option 1: limit to the intra-gNB case (i.e. no RAN3 impact)
· Option 2: support inter-gNB case and check with RAN3 how they can support it in Rel-18 
Proposal 1c: RAN2 to discuss whether to address the issue that UE fails to receive the new SIB.

Group handover
Proposal 2 (6/18): Group handover related to P1~P4 from R2-2304736 is not supported in Rel-18.
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