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1	Introduction
During the RAN2#111-e meeting, the following was noted on the DAPS capability coordination.
	[AT111-e][214][MOB] DAPS UE capability structure for LTE/NR mobility (Huawei)
Scope: 
· Discuss the proposals from contributions R2-2006936, R2-2007610, R2-2007454
	Intended outcome: 
· Discussion summary in R2-2008144 (by email rapporteur).
· NR CRs R2-2008145 in (38.331) and R2-2008146 (38.306)
· LTE CRs R2-2008147 in (36.331) and R2-2008148 (36.306)
· LS to RAN1/4 informing them of RAN2 decisions in R2-2008149 
· Email discussion report treated during the 2nd online session, but session chair may propose intermediate conclusions after summary is available
	Deadline for providing comments and for rapporteur inputs:  
· Deadline for companies' feedback:  Monday 2020-08-24 10:00 UTC 
· Deadline for rapporteur's summary (in R2-2008144):  Tuesday 2020-08-25 12:00 UTC 
· Deadline for CR finalization (for agreed CRs): Thursday 2020-08-27 07:00 UTC 



Furthermore, the following email discussion was agreed.
	[Post111-e][921][DAPS] DAPS capability structure clarifications (Huawei)
	Scope: Discuss whether capability descriptions need changes based on R2-2008145 (this may require changes over what was endorsed in R2-2008146).
	Intended outcome: Email discussion summary + CR (if needed)
	Deadline:  Long



In this discussion paper, we summarize our overall understanding of the DAPS capability structure in LTE to ensure a common understanding and interpretation for eNB, since the email discussion mostly focused on NR capabilities
2	Ambiguities in LTE DAPS capabilities
2.1	LTE DAPS capability structure
The LTE capability structure for DAPS is different from the NR one since the concept of "FeatureSet" doesn't exist for LTE standalone capabilities. Therefore, the LTE intra-frequency DAPS capabilities are per-band, per-BC, and the LTE inter-frequency DAPS capabilities are per-BC as shown in Figure 2.1-1 below.
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Figure 2.1-1: Scenarios for DAPS capability signalling
It can be noted that there are less capabilities for LTE (due to e.g. dynamic power sharing not being applicable for LTE DAPS), which fortunately also means that there are less ambiguities in LTE than in NR, as discussed in subsequent sections.
Observation 1: The LTE DAPS capability structure is simpler than in NR (which offers highly flexible capability signalling due to FeatureSets and FeatureSetCombinations), leading to less ambiguities in capability interpretations. 
2.2	Intra-frequency DAPS capabilities
Since the intra-frequency DAPS capabilities are natively per-band, per-BC, it seems clear that they apply for the particular band within the included band combination. Similar as in NR, the intra-band contiguous CA is contained within a single band entry, so the capabilities apply if the source and target PCell belong to that band. However, just as discussed for NR, it is entirely conceivable that the PCell bandwidth could differ for the source and target as long as they belong to the supported BCS. And since DAPS was envisioned for the case when UE supports at least 2-carrier CA for DL, what exactly is UE supporting DAPS supposed to support? To make this question clearer, let's consider the supported BCSs for band combination CA_1C, as shown by below excerpt from TS36.101 in figure 2.2-1:
[image: ]
Figure 2.2-1: CA_1C BCS definitions from TS36.101
As is visible, BCS1 allows for channel bandwidths of 5, 10, 15, or 20 MHz, but not all combinations are allowed in CA. Does this also mean that only those channel bandwidths are allowed for source and target eNB if UE supports DAPS with CA_1C? Meaning, if UE indicates support for DAPS, can it support any channel bandwidth for the source and target carriers, or only those listed in the BCS?
Observation 2: It is not clear whether supporting intra-frequency DAPS on a band with CA means same or different PCell source and target cell bandwidths, e.g. whether those can be different (i.e. source small than target or target smaller than source).
In our view, it should be clear that at least UE supports having the exact same channel bandwidth in source and target cells. However, as it is entirely possible that source and target cells may have different channel bandwidths, we think it should be possible to also allow target having smaller/larger BW than source as well.
Proposal 1: Clarify that the source and target PSCell channel bandwidths may be different in intra-frequency DAPS HO.
2.3	Inter-frequency DAPS capabilities
The inter-frequency DAPS capabilities are per-BC, which means that they apply for all bands in the band combination. That is, UE supports inter-frequency DAPS for a BC supports inter-frequency DAPS between cells using frequencies of any band entries of the BC. 
Observation 3: Support of inter-frequency DAPS indicates support for all possible combinations of source and target cell belonging to the bands of the band combination where source carrier != target carrier.
We would like to also note that this also includes intra-band inter-frequency handovers, not just inter-band inter-frequency handovers. That is, the inter-frequency DAPS support applies for both cases, even though the intra-band inter-frequency DAPS HO is done between two cells belonging to the same band entry of the band combination. This is because for contiguous CA, there is only one band entry in the band combination, but the actual carriers may be placed anywhere within the carrier. These non-obvious scenarios are depicted in Figure 2.3-1 below.
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Figure 2.3-1: Non-obvious scenarios for intra-frequency and inter-frequency DAPS handovers
Proposal 2: UE indicating support for inter-frequency DAPS in a BC shall support for all possible combinations of source and target cell belonging to the bands of the band combination where source carrier center frequency != target carrier center frequency.
Finally, let's consider similar simple CA band combination examples as was done for CA_1C in the intra-frequency DAPS HO discussion previously in this contributions: Figure 2.3.2 and 2.3.3 illustrate the BCSs for CA_1A-5A and CA_1A-3A-5A.
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Figure 2.3-2: CA_1A-5A BCS definitions from TS36.101
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Figure 2.3-3: CA_1A-3A-5A BCS definitions from TS36.101
For these cases, network still needs to consider the supported channel bandwidths: E.g. with BCS0 for CA_1A-5A, only 10 MHz is supported for both source and target cell, and with BCS0 for CA_1A-3A-5A, 5/10/15/20 MHz is supported for cells in bands 1 & 3, but only 5/10 MHz is supported for cells in band 5. Therefore, it is clear that also in the inter-frequency DAPS HO, the cell bandwidths may be different.
Observation 4: The cell bandwidths for source and target may be different in both intra-band inter-frequency and inter-band inter-frequency DAPS HO.
Since these scenarios may not be clear currently, we propose to clarify this in specifications to ensure the capability interpretation is correct.
Proposal 3: Clarify that the source and target PCell channel bandwidths may be different in inter-frequency DAPS HO.
3	Conclusion
In this contribution we have discussed the different aspects of intra-frequency and inter-frequency DAPS capability signalling. We would like to echo the following proposals for discussion:
Observation 1: The LTE DAPS capability structure is simpler than in NR (which offers highly flexible capability signalling due to FeatureSets and FeatureSetCombinations), leading to less ambiguities in capability interpretations. 
Observation 2: It is not clear whether supporting intra-frequency DAPS on a band with CA means same or different PCell source and target cell bandwidths, e.g. whether those can be different (i.e. source small than target or target smaller than source).
Observation 3: Support of inter-frequency DAPS indicates support for all possible combinations of source and target cell belonging to the bands of the band combination where source carrier != target carrier.
Observation 4: The cell bandwidths for source and target may be different in intra-band intra-frequency DAPS HO.
Proposal 1: Clarify that the source and target PCell channel bandwidths may be different in intra-frequency DAPS HO.
Proposal 2: UE indicating support for inter-frequency DAPS in a BC shall support for all possible combinations of source and target cell belonging to the bands of the band combination where source carrier center frequency != target carrier center frequency.
Proposal 3: Clarify that the source and target PCell channel bandwidths may be different in inter-frequency DAPS HO.
We have provided CRs illustrating the changes according to these proposals in Annex A (36.306) and Annex B (36.331). 


Annex A: Proposed 36.306 changes
[bookmark: _Toc46493836][bookmark: _Toc52534730]4.3.5.43	interFreqDAPS-r16
This field indicates whether the UE supports DAPS handover in source PCell and inter-frequency target PCell, i.e. support of simultaneous DL reception of PDCCH and PDSCH from source and target cell on carriers belonging to this band combination. A UE indicating this capability shall also support synchronous DAPS handover, and single UL transmission for inter-frequency DAPS handover.

Annex B: Proposed 36.331 changes
	interFreqDAPS
Indicates whether the UE supports DAPS handover in source PCell and inter-frequency target PCell, i.e. support of simultaneous DL reception of PDCCH and PDSCH from source and target cell on carriers belonging to this band combination. A UE indicating this capability shall also support synchronous DAPS handover, and single UL transmission for inter-frequency DAPS handover. NOTE 9
	-



	intraFreqDAPS
Indicates whether UE supports DAPS handover in source PCell and intra-frequency target PCell, i.e. support of simultaneous DL reception of PDCCH and PDSCH from source and target cell. A UE indicating this capability shall also support synchronous DAPS handover, and single UL transmission for intra-frequency DAPS handover. NOTE 9
	-



NOTE 9:	The source and target cell bandwidths may be different in DAPS handover. UE supports the same bandwidths for source and target cell as it would in single-carrier operation.
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Table 5.6A.1-1: E-UTRA CA configurations and bandwidth combination sets defined for intra-band
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Table 5.6A.1-2a: E-UTRA CA configurations and bandwidth combination sets defined for inter-band
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