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1 Introduction

This document was drafted by the moderator of the agenda item under the direction of the RAN1 Chairman following the below guidance whose purpose it serves:

	· May 18th – 22nd: preparation phase (not for Rel-17 SIs)

· May 18th – 19th: FLs to prepare summary

· May 20th – 22nd: FLs to lead the discussion identifying the set of email threads

· A single email thread is used for Rel-16 WIs with a total number of email thread budget (instead of per sub-agenda budget as for other WIs, as detailed in the next two slides)

· In the email approval phase, multiple email threads may be used (& announced accordingly)

· Note: PLEASE KEEP THE EMAIL DISCUSSION SCOPE PER EMAIL THREAD REASONABLE!
· Too much scope will force Chairman/Vice Chairman to step in to do the necessary cut down using the best judgement ( if so, no complaints please. 


All Sections except Section 3 were exclusively prepared by the moderator of the agenda item. Specifically, Section 2 is the moderator’s summary of contributions submitted to RAN1 #101-e in this agenda item according to the Chairman’s guidance. During the preparation phase, companies were given the opportunity to revise their views in the moderator’s summary in Section 2 using revision marks as shown below, if any. Section 3 was jointly drafted by the moderator and contributing companies during the preparation phase of RAN1 #101-e whereby companies present their views on the moderator’s proposals according to the Chairman’s guidance above in the respective tables. After conclusion of the preparation phase, the moderator submitted the final document as input to RAN1 #101-e with recommendations captured in Section 4.
2 Summary on UE features for NR mobility enhancements
The following table represents the version of the NR UE feature list for mobility enhancements agreed by RAN1 during RAN1 #100bis-e [1].

	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (V2X WI only)”.
	Consequence if the feature is not supported by the UE
	Type

(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	21. Mobility Enhancement
	21-1a
	Intra-frequency DAPS HO
	Support of  intra-frequency DAPS-HO 

 

1) Support of simultaneous DL reception of PDCCH and PDSCH from source and target cell in DAPS-HO

 

2) Support of PDCCH blind decoding capability in the first MCG and second MCG.
	DAPS

(Note: RAN2 feature)
	Yes
	N/A
	The network cannot configure UE with DAPS HO 
	Per Band
	No
	N/A
	N/A
	
	[Optional with capability signalling]

	
	21-1b
	Inter-frequency DAPS HO
	Support of  inter-frequency DAPS-HO 

 

1) Support of simultaneous DL reception of PDCCH and PDSCH from source and target cell in DAPS-HO

 

2) Support of PDCCH blind decoding capability in the first MCG and second MCG.

 
	DAPS

(Note: RAN2 feature)
	Yes
	N/A
	The network cannot configure UE with DAPS HO 
	Per BC
	No
	N/A
	N/A
	
	[Optional with capability signalling]

	
	21-2
	Basic UE power sharing for DAPS HO
	Support of semi-static power sharing mode1 

 
	DAPS

(Note: RAN2 feature)
	Yes
	N/A
	FFS: The UE is only able to drop the transmission to the source.

	Per BC
	No
	N/A
	N/A
	
	Optional with capability signalling

	
	21-2a
	Semi-static UL power sharing mode 2 for DAPS HO
	Support of semi-static power sharing mode 2
	21-2
	Yes
	N/A
	
	Per BC
	No
	N/A
	N/A
	
	Optional with capability signalling

	
	21-2b
	Dynamic UL power sharing for DAPS HO
	Support of dynamic power sharing
	21-2
	Yes
	N/A
	
	Per BC
	No
	N/A
	N/A
	
	Optional with capability signalling
  

	
	[21-2d]
	[UL transmission cancellation]
	[Indicates support of cancelling UL transmission to the source cell]
	DAPS

(Note: RAN2 feature)
	
	
	
	
	
	
	
	
	


The following table is the moderator’s summary of contributions submitted to RAN1 #101-e in this agenda item.
	Company
	Summary

	ZTE [2]
	In ZTE’s view, if FG 21-2d is supported and a UE reports its incapability, it means the UL collision should be avoided by the network. ZTE, however, thinks it is impossible for a gNB to avoid such collision in some cases. In ZTE’s understanding, the UE capability of supporting UL cancellation is an essential functionality for DPAS handover since only UL cancellation mechanism can guarantee the priority of the target cell transmission if the UE does not support simultaneous UL transmissions. 

ZTE notes there were concerns on PHR and NDI interpretation due to UL cancellation of the source cell. In ZTE’s understanding, this is quite similar to the case when a UE fails to decode the PUSCH, e.g., due to the missed detection of UL grant at the UE. In such case, ZTE argues, the gNB would schedule a re-transmission with none toggled NDI for the UE and the UE would send the TB again including PHR, if any. In ZTE’s view, there is no issues on PHR and NDI interpretation in case of UL cancellation in the source cell. 

ZTE thus proposes that FG 21-2d on UL transmission cancellation is not introduced for Rel-16 mobility enhancements. 

In the RAN1#100bis-e meeting, one FFS point on FG 21-2 is about the consequence if this FG is not supported by UE. According to ZTE, the main concern from some companies is that a UE may require a separate UE capability on UL cancellation. In such a case, ZTE argues, a UE not supporting FG 21-2 doesn’t mean the UE will automatically support UL cancellation. Rather, UL cancellation should be a mandatory functionality for a UE supporting DAPS according to ZTE.  Therefore, ZTE suggest confirming the FFS in FG 21-2.

	MediaTek [3]
	For FG 21-2d, MediaTek supports to keep it. They argue that the current working assumption of UL cancellation spec seems to imply a symbol-based cancellation, which can impose high implementation complexity from UE’s perspective. Specifically, in the FL summary of 7.2.9.1 and the corresponding draft CR on UL transmission cancellation, the current working assumption for 38.213 Clause 15 says that a symbol-based cancellation is applied according to MediaTek:

· A UE does not expect to cancel a transmission symbol on the source cell that occur, relative to a last symbol of a detected DCI on target cell, after a number of symbols smaller than Tproc,2.
MediaTek thinks the UE may need to do symbol-based UL cancellation after transmission to the source/target cell is ongoing. According to past agreements, they mention, whether to do cancellation when UE realizes UL transmission collides after transmission to the source/target cell is ongoing should be discussed further.

MediaTek also notes, the collision is defined when there is partially or fully overlap for time resources, while partially overlap seems to be indication for “UL transmission based” cancellation, not for “symbol based” cancellation. Therefore, MediaTek believes, the current working assumption of UL cancellation spec seems to imply a symbol-based cancellation which imposes high complexity to UE implementation. Hence, MediaTek supports to keep FG 21-2d:
21-2d

UL transmission cancellation

Indicates support of cancelling UL transmission to the source cell

DAPS

(Note: RAN2 feature)

Yes

N/A

Per Band and Per BC

No

N/A

N/A

Optional with capability signalling


	Intel [4]
	Intel argues that if the UE does not support FG 21-2d, it is assumed that the UE does not expect UL transmissions to source cell and target cell overlap and that the indication is signalled per pair of bands per band combination. According to Intel, the main motivation for this capability is that this is similar to the look ahead operation for the dynamic power sharing for MR-DC. However, the de-prioritization of signals from source cell for DAPS HO is different from MR-DC in Intel’s view because it is always the source cell that gets de-prioritized and dropped. They argue that for instance where source cell UL transmission in on going and UE need to send target cell UL transmission, UE can change the transmit power with the understanding there could be phase discontinuity for the source cell transmission which may not matter too much anyway since the UE is expected to drop the transmission and whether the transmission is dropped in the middle of the transmission or before the transmission occurred may not matter too much either. Given that source cell transmission dropping is needed in cases where UE cannot perform any power sharing between source and target cell transmission, i.e. no power sharing mode, Intel believes the source cell transmission dropping functionality is part of the fundamental features that needs to be supported. Also, the capability to support or not support the ability to perform transmission cancellation (or dropping) should not be RF dependent functionality according to Intel but rather a baseband functionality and therefore, the capability should be indicated per UE with FR1 and FR2 differentiation (instead of per FS capability). Intel thus proposes to not support feature group 21-2d.

Regarding the consequence for not FG 21-2, from Intel’s understanding, a UE must support the functionality to able to drop the source cell transmission when source cell and target cell transmission overlap in time resources because for intra-frequency DAPS HO, this is the only behavior that is supported by the specification and by RAN1 agreement. According to Intel this is a basic feature that all UEs that support DAPS HO must have. Therefore, the consequence for not supporting the capability description should be updated as: “UE is only able to drop the transmission to the source when source and target cell transmission overlap in time resources.

	Samsung [5]
	In case of MR-DC/CA, Semi-static-mode2 is only applicable for synchronous NR-DC operation. It is Samsung’s understanding that TS 38.133 specifies maximum transmission timing difference (MTTD) and synchronous/asynchronous requirements in the context of DC/CA scenario not mobility scenario. Since power sharing operation for DAPS-HO (section 15 of TS 38.213) refers to the one for NR-DC (section 7.6.2 of TS38.213), RAN1 should conclude in Samsung’s view whether the synchronization requirement/condition applies to DAPS-HO scenario as well, i.e., between source and target MCG. Samsung proposes to Consider following alternatives for Semi-static-mode2 for DAPS-HO UL power sharing

· Alt.1: Semi-static-mode2 for DAPS-HO UL power sharing does not have constraints of synchronous DAPS-HO of which the requirement is to be specified in RAN4. No need for further clarification in NR UE feature.

· Alt. 2: Semi-static-mode2 for DAPS-HO UL power sharing is applicable only for synchronous DAPS-HO of which the requirement is to be specified in RAN4. Corresponding clarifications in both NR UE feature and section 15 of TS38.213 are needed.

To Samsung, it is acceptable to remove FG 21-2d and keep it as a component of basic FG, e.g., FG 21-1a/21-1b.

	Huawei, HiSilicon [6]
	Huawei believes UE implementation, in addition to defining a proper timeline, needs to be considered when deciding whether defining a UE feature regarding uplink cancelation, e.g, an identical RF chain or different RF chains for transmissions to different cells. The expected UE behaviors are according to Huawei:

· When UE reports support of uplink cancelation, UE behavior complies with the TP agreed in the last meeting. 

· When UE does not report support of uplink cancelation, it is expected that NW will not schedule uplink transmission on source that overlaps with the transmission on target cell. 
Huawei proposes to remove the brackets for FG 21-2d, i.e., keep the UE feature of “UL transmission cancellation”.

In addition, Huawei argues that it was agreed that the gNB can configure the UE to perform UL power sharing if the UE indicates support of FG 21-2/2a/2b and also that it was also agreed that the gNB can indicate absence of UL power sharing by not configuring UplinkPowerSharingDAPS-HO-mode. Hence, Huawei proposes that the consequence of FG 21-2 not being supported should be updated to “the UE is only able to drop the transmission to the source”.

	Ericsson [7]
	Ericsson proposes the following updates for UE features related to mobility enhancements. Regarding FG 21-2d Ericsson’s view is that this feature is not needed since RAN1 has already agreed that the UE should be able to drop in case there is an overlap.

Index

Feature group

Components

Prerequisite feature groups

Need for the gNB to know 

V2X
Consequence if the feature is not supported by the UE

Type

(the ‘type’ 

Need of FDD/TDD differentiation

Need of FR1/FR2 differentiation

Capability interpretation for mixture of FDD/TDD and/or FR1/FR2

Note

Mandatory/Optional

21-1a
Intra-frequency DAPS HO
Support of  intra-frequency DAPS-HO 

 

1) Support of simultaneous DL reception of PDCCH and PDSCH from source and target cell in DAPS-HO

 

2) Support of PDCCH blind decoding capability in the first MCG and second MCG.
DAPS

(Note: RAN2 feature)
Yes
N/A
The network cannot configure UE with DAPS HO 
Per Band
No
N/A
N/A
[Optional with capability signalling]
21-1b
Inter-frequency DAPS HO
Support of  inter-frequency DAPS-HO 

 

1) Support of simultaneous DL reception of PDCCH and PDSCH from source and target cell in DAPS-HO

 

2) Support of PDCCH blind decoding capability in the first MCG and second MCG.

 
DAPS

(Note: RAN2 feature)
Yes
N/A
The network cannot configure UE with DAPS HO 
Per BC
No
N/A
N/A
[Optional with capability signalling]
21-2
Basic UE power sharing for DAPS HO
Support of semi-static power sharing mode1 
 
DAPS
(Note: RAN2 feature)
Yes
N/A
FFS: The UE is only able to drop the transmission to the source.
Per BC
No
N/A
N/A
Optional with capability signalling
21-2a

Semi-static UL power sharing mode 2 for DAPS HO
Support of semi-static power sharing mode 2
21-2

Yes
N/A

Per BC
No

N/A

N/A

Optional with capability signalling

21-2b

Dynamic UL power sharing for DAPS HO
Support of dynamic power sharing
21-2

Yes
N/A

Per BC
No

N/A

N/A

Optional with capability signaling
  
[21-2d]

[UL transmission cancellation]

[Indicates support of cancelling UL transmission to the source cell]

DAPS

(Note: RAN2 feature)



	Apple [8]
	Apple explains that according to the RAN1 DPAS HO design principle, if the UE has no capability of simultaneous UL transmission or UE is in “no power sharing mode”, if UL transmissions are overlapping, the UE would drop or cancel the transmission to source cell. However, in RAN2 design, according to Apple, dual active protocol stack is adopted for handover, and the protocol structure is almost the same as the NR-DC protocol structure, i.e., not the CA structure. From UE implementation perspective, Apple believes the fast communication between two NR modems is not assumed and this is reason why three power sharing modes are defined in NR-DC, i.e., semi-static mode1, semi-static mode and dynamic power sharing. Apple argues that only the UE with dynamic power sharing capability will implement the fast communication between two NR modems, so it is possible to drop or cancel the transmission to source cell for this type UE. Apple says:
· UE without power sharing capability: It is not reasonable to require this type of UE to perform the UL transmission cancellation, in some sense it would require the UE have the dynamic power sharing capability. For this type of UE, it would expect the UL TDM scheduling from source cell and target cell, the network should avoid the overlapped UL transmission in time domain. If any UL transmission collision, the UE behavior is not specified.

· UE in “no power sharing mode”: If the network enables the no power sharing mode, the network should not assume the UE could perform the UL transmission cancellation, due to the fact that there are four type of UE in the network,  i.e., UE without power sharing capability, UE with semi-static mode 1 capability, UE with semi-static mode 2 capability and UE with dynamic power sharing capability.

Based on above analysis, Apple proposes to adopt FG 21-2d UL transmission cancellation as the HAPS HO UE capability. 

	Qualcomm [9]
	On “Mandatory/Optional” for FG 21-1a and FG 21-1b, Qualcomm proposes that the brackets should be removed since these FGs should be optional.

Qualcomm recalls: In NR-DC, the transmission power sharing modes such as semi-static power sharing mode 1, semi-static power sharing mode 2 and dynamic power sharing are introduced for supporting transmission power sharing between cells in the same frequency range (FR). When MCG and SCG cells belong to different FRs, e.g., FR1-FR2 NR-DC, there is no transmission power sharing between MCG and SCG. For this case, the power is determined per CG independently as being specified below in TS 38.213: If a UE is configured with an MCG using NR radio access in FR1 or in FR2 and with a SCG using NR radio access in FR2 or in FR1, respectively, the UE performs transmission power control independently per cell group as described in Clauses 7.1 through 7.5.
Since it was agreed to reuse power control mechanism introduced in NR-DC for DAPS HO, Qualcomm thinks it is reasonable to leverage the corresponding UE features introduced for NR-DC power sharing to DAPS HO: When the UE does not indicate the support of semi-static power sharing mode 1, the UE can drop the UL transmission to the source cell as long as it indicates the support of UL cancellation to the source cell i.e., supporting FG 21-2d. Qualcomm thus proposes the following update to FG 21-2, FG 21-2a and FG 21-2b.

21-2

Basic UE power sharing for DAPS HO
Support of semi-static power sharing mode1 between source and target cells of same FR 

 
DAPS

(Note: RAN2 feature)

Yes
N/A

The UE is only able to drop the transmission to the source if the UE indicates the support of UL cancellation to source by FG 21-2d.

Per BC
No
N/A
N/A
Optional with capability signalling
21-2a

Semi-static UL power sharing mode 2 for DAPS HO
Support of semi-static power sharing mode 2 between source and target cells of same FR
21-2

Yes
N/A

Per BC
No

N/A

N/A

Applicable to DAPS HO in synchronous scenarios
Optional with capability signalling

21-2b

Dynamic UL power sharing for DAPS HO
Support of dynamic power sharing between source and target cells of same FR
1) T_offset
21-2

Yes
N/A

Per BC
No

N/A

N/A

1) {short, long}
Optional with capability signalling
  

In Qualcomm’s understandings, FG 21-2d is necessary since the cancellation feature has aspects that are not clearly defined in the specification. For example, according to Qualcomm, when a retransmission is requested to the dropped PUSCH that included a PHR report, the specification is not clear if the UE should include the earlier PHR or generate a new one. Qualcomm continues with another example where for NDI interpretation, if the dropped transmission had a flipped NDI, the specification is not clear if the next NDI is compared to dropped or not. Qualcomm believes these are not the only issues and resolving such undefined aspects likely requires non-trivial change to implementation.

Regarding the consequence when the UE does not indicate the support of cancelling UL transmission to the source cell, Qualcomm recalls that there was discussion last meeting that if the FG is not supported, UL transmission is up to UE implementation. Qualcomm thinks this might not be desirable since the UE behavior may depend on whether the UE can handle the cancellation related aspects (e.g., PHR report or NDI interpretation). Qualcomm suggests that if the UE does not indicate the support of cancelling UL transmission to the source cell, the UE does not expect UL transmissions to source cell and target cell overlap. Qualcomm proposes to introduces FG 21-2d as follows:
21-2d
UL transmission cancellation
Indicates support of cancelling UL transmission to the source cell
DAPS

(Note: RAN2 feature)

Yes
N/A
The UE does not expect UL transmissions to source cell and target cell overlap.
Per UE
No
Yes
N/A
Optional with capability signalling


	Nokia, Nokia Shanghai Bell [10]
	Nokia notes that UL transmission cancellation is an integral functionality enabling DAPS to operate as defined by RAN2 and RAN1. Nokia argues that it can be seen in the agreement below that RAN1 is still discussing the timeline for UL cancellation but not the functionality itself. Nokia believes that if cancelling of UL transmission to the source cell would be defined as an optional capability, then RAN1 would have to define UE behavior for both the case when UE doesn’t support the capability and for the case when UE does support the capability (both of which, according to Nokia, could also involve network configuration, which could require RAN2 involvement). Hence, Nokia argues, defining this capability would require additional specification changes, further delaying completion of the functionality in RAN1 (and potentially also in RAN2). Hence, Nokia  proposes the following:

· Do not introduce a FG to indicate support of cancelling UL transmission to the source cell (21-2d). 

· In FG 21-2 confirm the FFS on the consequence if FG is not supported, i.e. keep the text: “The UE is only able to drop the transmission to the source.”

[image: image1]


3 Issues for discussion during the preparation phase

Based on the summary in Section 2, the moderator proposes the following email discussions for RAN1 #101-e:
1. Whether FG 21-2d for UL transmission cancellation is needed and if so, what the detailed field descriptions are
2. Consequence if FG 21-2 is not supported by UE
3. Whether FGs 21-1a and 21-1b are optional or mandatory 
Companies are invited to provide their views on the moderator’s proposals in the following table.
	Company
	Comments/Questions/Suggestions

	Huawei, HiSilicon
	We support the moderator’s proposal on discussing the above three issues in the email discussion phase. 

	Samsung
	We support the moderator’s proposals.

	Ericsson
	We support the moderator’s proposals.

	Intel
	We support the moderator’s proposals.

	MTK
	We support the moderator’s proposals.

	Qualcomm
	We support the moderator’s proposals.


Two companies suggest updating one or more of FG 21-2, FG 21-2a and FG 21-2b:
Alt. 1 [5]:

•
Alt.1-a: Semi-static-mode2 for DAPS-HO UL power sharing does not have constraints of synchronous DAPS-HO of which the requirement is to be specified in RAN4. No need for further clarification in NR UE feature.

•
Alt. 1-b: Semi-static-mode2 for DAPS-HO UL power sharing is applicable only for synchronous DAPS-HO of which the requirement is to be specified in RAN4. Corresponding clarifications in both NR UE feature and section 15 of TS38.213 are needed.
Alt. 2 [9]:
	21-2
	Basic UE power sharing for DAPS HO
	Support of semi-static power sharing mode1 between source and target cells of same FR 

 
	DAPS

(Note: RAN2 feature)
	Yes
	N/A
	The UE is only able to drop the transmission to the source if the UE indicates the support of UL cancellation to source by FG 21-2d.


	Per BC
	No
	N/A
	N/A
	
	Optional with capability signalling

	21-2a
	Semi-static UL power sharing mode 2 for DAPS HO
	Support of semi-static power sharing mode 2 between source and target cells of same FR
	21-2
	Yes
	N/A
	
	Per BC
	No
	N/A
	N/A
	Applicable to DAPS HO in synchronous scenarios
	Optional with capability signalling

	21-2b
	Dynamic UL power sharing for DAPS HO
	Support of dynamic power sharing between source and target cells of same FR
1) T_offset
 
	21-2
	Yes
	N/A
	
	Per BC
	No
	N/A
	N/A
	1) {short, long}
	Optional with capability signalling
  


Companies are invited to provide their views on whether these updates should be discussed during RAN1 #101-e in the following table.

	Company
	Comments/Questions/Suggestions

	Huawei, HiSilicon
	Ok in principle to discuss the updates above. Considering the power sharing might be not stable enough yet in NR-DC, the discussion on these update can be lower prioritized. 

	Samsung
	We support to discuss above including Alt.1 and Alt.2. It may or may not require corresponding 213 update.

	Intel
	While we are ok to have the discussion on Alt 1 and Alt 2. We do acknowledge that for the dynamic power sharing, we may need to clarify the T_offset setting for DAPS. We believe we can potentially avoid the extra configuration and provide fix the selection in the specification for DAPS.

	MTK
	Alt 1 and Alt 2 bot make sense to us. We support to discuss the updates proposed in both Alt 1 and Alt 2.

	Qualcomm
	We support to discuss Alt.1 & Alt.2


…
4 Conclusion

…
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Agreement:


Adopt the following text proposal for Section 15 of TS 38.213


----------- Start text proposal---------------


If 


- the UE does not provide UplinkPowerSharingDAPS-HO, and 


- UE transmissions on the target cell and the source cell overlap 


the UE transmits only on the target cell, and cancels the transmission to source cell after [the PUSCH preparation time Tproc,2 for the corresponding PUSCH processing capability [6, TS 38.214] assuming d2,1 = 1 after a last symbol of a CORESET where the UE detects a DCI format scheduling the transmission on the target cell and μ corresponds to the smallest SCS configuration between the SCS configuration of the PDCCH carrying the DCI format and the SCS configuration of the UE transmission on the source cell. If the UE transmits PRACH using 1.25 kHz or 5 kHz SCS on the source cell, the UE determines Tproc,2 assuming SCS configuration μ=0. ]


A UE does not expect to cancel a transmission on the source cell [in symbols from the set of symbols] that occur, relative to a last symbol of a CORESET where the UE detects a DCI format scheduling a transmission on the target cell, after a number of symbols that is smaller than the [ PUSCH preparation time Tproc,2 for the corresponding PUSCH processing capability [6, TS 38.214] assuming d2,1 = 1 and μ corresponds to the smallest SCS configuration between the SCS configuration of the PDCCH carrying the DCI format and the SCS configuration of the UE transmission on the source cell. If the UE transmits PRACH using 1.25 kHz or 5 kHz SCS on the source cell, the UE determines Tproc,2 assuming SCS configuration μ=0]


------------ End text proposal











