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1. Overall Description:

RAN2 has agreed to introduce a solution for HO interruption time reduction based on dual active protocol stack (DAPS). That is during DAPS HO, for downlink the UE is required to receive the data from source and target simultaneously and for uplink the UE needs to support simultaneous transmission to target and source. 

Note: if the NR UE cannot support simultaneous transmission (single UL transmission), e.g. intra-freq async, RAN2 agreed it is up to network implementation how to coordinate UL scheduling and we will not specify rules how NR UE handles which link to transmit if UL should be sent to both source and target. For LTE, there is no conclusion on this.
RAN2 is discussing how to design the UE capability and how to coordinate UE capability between source gNB/eNB and target gNB/eNB for DAPS based RUDI HO. RAN2 agreed that:
1 
If capability coordination is used, source and target cell configurations ensure UE capabilities are not exceeded (like now).

2 If UE capabilities are exceeded, UE behaviour is unspecified.
To complete the work, RAN2 need to identify which UE capabilities need to be shared between source gNB/eNB and target gNB/eNB and what UE capabilities are needed for DAPS.
Assumption 1: RAN2 assume the capability indicated in bandcombination for CA/DC can be the starting point. In addition, the UE also needs to indicate:

- sync

/async DAPS;

- ability to simultaneously transmit based on RF chain capability;

- For intra-freq case, indicate whether there is limitation on time difference and power limitation, i.e. single FFT or dual FFT;

- Handover involving different SCS (as agreed in RAN4)
Note: RAN2 has no conclusion whether SCells can be used during DAPS HO;

Q1: Do RAN1/4 agree the above RAN2 assumption on DAPS capability, and whether any additional capabilities are needed from RAN1/4 perspective? 
Assumption 2: 
For NR, the features listed in 4.2.7.6 and 4.2.7.8 in TS38.306 should be shared between source and target node, i.e. MIMO layer, bandwidth, modulation, SRS resources set, SCS. 
For LTE, refer to 4.3.5 in TS36.306, MIMO layer, bandwidth, modulation should be shared. 
In addition, for both NR and LTE, the UL power, CSI processes, number of CCs should also be shared. 
Q2: Do RAN1/4 agree the assumption 2, and whether any additional physical layer parameters and RF parameters relevant to DAPS needs to be shared between source gNB/eNB and target gNB/eNB?

2. Actions:

To RAN1/4 group.

ACTION: 
RAN2 respectfully asks RAN1 and RAN4 to provide their feedback on the above questions as early as possible (even if initially the answers may not be complete).
3. Date of Next TSG-RAN WG2 Meetings:
TSG RAN WG2 Meeting #108
                    18th – 22th November 2019, USA
TSG RAN WG2 Meeting #109
24th – 28th February 2020, Greece
4 Annex
From TS38.306

4.2.7.6
FeatureSetDownlinkPerCC parameters

	Definitions for parameters
	Per
	M
	FDD-TDD

DIFF
	FR1-FR2

DIFF

	channelBW-90mhz

Indicates whether the UE supports the channel bandwidth of 90 MHz.
	FSPC
	No
	No
	FR1 only

	maxNumberMIMO-LayersPDSCH

Defines the maximum number of spatial multiplexing layer(s) supported by the UE for DL reception. For single CC standalone NR, it is mandatory with capability signaling to support at least 4 MIMO layers in the bands where 4Rx is specified as mandatory for the given UE and at least 2 MIMO layers in FR2. If absent, the UE doesn’t support MIMO on this carrier.
	FSPC
	CY
	No
	No

	supportedBandwidthDL

Indicates maximum DL channel bandwidth supported for a given SCS that UE supports within a single CC, which is defined in Table 5.3.5-1 in TS 38.101-1 [2] for FR1 and Table 5.3.5-1 in TS 38.101-2 [3] for FR2.

For FR1, all the bandwidths listed in TS38.101-1 Table 5.3.5-1 for each band shall be mandatory with a single CC unless indicated optional. For FR2, the set of mandatory CBW is 50, 100, 200 MHz. When this field is included in a band combination with a single band entry and a single CC entry (i.e. non-CA band combination), the UE shall indicate the maximum channel bandwidth for the band according to TS 38.101-1 [2] and TS 38.101-2 [3].

NOTE:
To determine whether the UE supports a channel bandwidth of 90 MHz, the network may ignore this capability for and validate instead the channelBW-90mhz and the supportedBandwidthCombinationSet. For serving cells with other channel bandwidths the network validates the channelBWs-DL, the supportedBandwidthCombinationSet and supportedBandwidthDL.
	FSPC
	CY
	No
	Tbd

	supportedModulationOrderDL

Indicates the maximum supported modulation order to be applied for downlink in the carrier in the max data rate calculation as defined in 4.1.2. If included, the network may use a modulation order on this serving cell which is higher than the value indicated in this field as long as UE supports the modulation of higher value for downlink. If not included:

-
for FR1, the network uses the modulation order signalled in pdsch-256QAM-FR1.
-
for FR2, the network uses the modulation order signalled per band i.e. pdsch-256QAM-FR2 if signalled. If not signalled in a given band, the network shall use the modulation order 64QAM.
In all the cases, it shall be ensured that the data rate does not exceed the max data rate (DataRate) and max data rate per CC (DataRateCC) according to TS 38.214 [12].
	FSPC
	No
	No
	No

	supportedSubCarrierSpacingDL

Defines the supported sub-carrier spacing for DL by the UE, as defined in clause 4.2-1 of TS 38.211 [6], indicating the UE supports simultaneous reception with same or different numerologies in CA. Support of simultaneous reception with same numerology for intra-band NR CA including both contiguous and non-contiguous is mandatory with capability in both FR1 and FR2. Support of simultaneous reception with two different numerologies between FR1 band(s) and FR2 band(s) in DL is mandatory with capability if UE supports inter-band NR CA including both FR1 band(s) and FR2 band(s). Optional for other cases. Support of simultaneous reception of with different numerologies in CA for other cases is optional.
	FSPC
	CY
	No
	No


4.2.7.8
FeatureSetUplinkPerCC parameters

	Definitions for parameters
	Per
	M
	FDD-TDD

DIFF
	FR1-FR2

DIFF

	channelBW-90mhz

Indicates whether the UE supports the channel bandwidth of 90 MHz.
	FSPC
	No
	No
	FR1 only

	maxNumberMIMO-LayersCB-PUSCH

Defines supported maximum number of MIMO layers at the UE for PUSCH transmission with codebook precoding. UE indicating support of this feature shall also indicate support of PUSCH codebook coherency subset. This feature is not supported for SUL.
	FSPC
	No
	No
	No

	maxNumberMIMO-LayersNonCB-PUSCH

Defines supported maximum number of MIMO layers at the UE for PUSCH transmission using non-codebook precoding. This feature is not supported for SUL.

UE supporting non-codebook based PUSCH transmission shall indicate support of maxNumberMIMO-LayersNonCB-PUSCH, maxNumberSRS-ResourcePerSet and maxNumberSimultaneousSRS-ResourceTx together.
	FSPC
	No
	No
	No

	maxNumberSimultaneousSRS-ResourceTx

Defines the maximum number of simultaneous transmitted SRS resources at one symbol for non-codebook based transmission to the UE. This feature is not supported for SUL.
	FSPC
	No
	No
	No

	maxNumberSRS-ResourcePerSet

Defines the maximum number of SRS resources per SRS resource set configured for codebook or non-codebook based transmission to the UE. This feature is not supported for SUL.
	FSPC
	No
	No
	No

	supportedBandwidthUL

Indicates maximum UL channel bandwidth supported for a given SCS that UE supports within a single CC, which is defined in Table 5.3.5-1 in TS38.101-1 [2] for FR1 and Table 5.3.5-1 in TS 38.101-2 [3] for FR2.

For FR1, all the bandwidths listed in TS38.101-1 Table 5.3.5-1 for each band shall be mandatory with a single CC unless indicated optional. For FR2, the set of mandatory CBW is 50, 100, 200 MHz. When this field is included in a band combination with a single band entry and a single CC entry (i.e. non-CA band combination), the UE shall indicate the maximum channel bandwidth for the band according to TS 38.101-1 [2] and TS 38.101-2 [3].

NOTE:
To determine whether the UE supports a channel bandwidth of 90 MHz the network may ignore this capability for and validate instead the channelBW-90mhz and the supportedBandwidthCombiantionSet. For serving cells with other channel bandwidths the network validates the channelBWs-UL, the supportedBandwidthCombinationSet and supportedBandwidthUL.
	FSPC
	CY
	No
	Tbd

	supportedModulationOrderUL

Indicates the maximum supported modulation order to be applied for uplink in the carrier in the max data rate calculation as defined in 4.1.2. If included, the network may use a modulation order on this serving cell which is higher than the value indicated in this field as long as UE supports the modulation of higher value for uplink. If not included,

-
for FR1 and FR2, the network uses the modulation order signalled per band i.e. pusch-256QAM if signalled. If not signalled in a given band, the network shall use the modulation order 64QAM.
In all the cases, it shall be ensured that the data rate does not exceed the max data rate (DataRate) and max data rate per CC (DataRateCC) according to TS 38.214 [12].
	FSPC
	No
	No
	No

	supportedSubCarrierSpacingUL

Defines the supported sub-carrier spacing for UL by the UE, as defined in 4.2-1 of TS 38.211 [6], indicating the UE supports simultaneous transmission with same or different numerologies in CA, or indicating the UE supports different numerologies on NR UL and SUL within one cell. Support of simultaneous transmissions with same numerology for intra-band NR CA including both contiguous and non-contiguous is mandatory with capability in both FR1 and FR2. Support of simultaneous transmission with two different numerologies between FR1 band(s) and FR2 band(s) in UL is mandatory with capability if UE supports inter-band NR CA including both FR1 band(s) and FR2 band(s). Support of simultaneous transmission with different numerologies in CA for other cases is optional.
	FSPC
	CY
	No
	No


�What is the source for this assumption? Do you assume we are able to say something like that e.g. as this was a dominant view in the e-mail discussion prior to RAN2#107bis?





�Based on the email discussion, looks like companies are ok on below lists. 


Intra Band: Intra Freq, Inter Freq HO


Inter Band: Inter Freq


DAPS HO support indication for various bands and band combinations 


Baseband capability limitation for Intra Freq HO (e.g., reduced MIMO capability)


Sync Vs Async DAPS HO support


How to indicate supported number of CCs between source and target cells during DAPS HO 


Multi TAG support for DAPS HO


Ability for UE to support UL transmission based on RF chain capability;





If Companies do not want to use the capability indicated in bandcombination of CA/DC,we could just list above scenarios, capabilityies. But should not that is obvious? 
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