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Purpose of the AH is to review the status of the way forwards.

WF on DL CA enhancement - Qualcomm


Discussion:
Intel: For non-contiguous CC you have some gaps in this case you say available spectrum
Qualcomm: We will clarify what DL coverage spectrum means
Chair: is it UE capability for simultaneous operation
Apple: we are not concern about wording can also use frequency separation. What does this blue sentence mean DL and UL have no limitation?
Qualcomm: Huawei added that for REL16 they did not want REL15 limitation that UL cannot be wider than DL.
R&S: It is not possible that UL can be wider than DL
Qualcomm, Apple, Intel: We agree with R&S
Chair: does this mean that there is RAN1 and RAN2 impact
Qualcomm: We think that there is impact to RAN1 and RAN2
Huawei: In REL-15 RAN1 and RAN2 framework can support that UL is wider than DL.
Qualcomm: For a single CC this is true. the problem is that you cannot have UL only CC.
Chair: then it is not in scope of the WI
Huawei: In case UL is one CC then UL coverage can be wider than DL coverage
Qualcomm: we have mentioned this in our paper.
Chair: can we add to WF that UL coverage can be wider by max 350 MHz than DL coverage spectrum in case UL is single CC.
R&S, Apple, Intel: we have fundamentally different understanding, UL and DL must be same
WF on non-contiguous UL CA in FR2 - Apple


Discussion:
Chair: Do we need to add RAN2 also for this topic in the WID as there is signalling aspect.
Qualcomm: Not necessarily business as usual.
LGE: How about in-band emissions. UL CA should be only one gap
Chair: one cc at the time others activated but not transmitting
Qualcomm: Emission requirements are in TP for this meeting
Huawei: We cannot say no exception points as we have IQ-Image exception. Only one to two gaps. non-simultaneous tx, we do not see clear benefit, so we may be able to decide in next meeting but not in this.
R&S: non-simultaneous does it mean only one ul is transmitting. OBW maybe problematic if you has to measure noise when gap is very needed
Chair: there can be a limitation is RAN5 spec on what is the BW outside of sub-block to measure.
Verizon: for non-simultaneous transmission what is the difference and benefit compared to BWP
Apple: Signalling when we do enhancements there is usually capabilities no need to add RAN2 for this topic in WID. For emission requirement I will capture IQ-Image exception, I will capture 1-2 gaps. To Verizon: benefit is that proposal for switching is not restricted to single CC as BWP switching and it is faster than RRC reconfiguration and furthermore this may be how NWs are operated
Verizon: This is not traditional CA case it is like modified BWP switching for TDD
Apple: Yes that is one way to look at it but it matches the NW operation, gives current consumption saving and less MPR
Chair: Any concern of the revised TP for emissions from Qualcomm. Original was R4-1910766
NTT Docomo: This OBW change is only for FR2
Chair: Yes only FR2
Chair: No concerns for the TP.

WF for FR2 interband CA - Sony


Discussion:
Samsung: For beam management, this has a link to how many AoA we have and we do not know the answer yet. 
Mediatek: BM is not only about UE implementation it relates to NW control which needs to have separate control.
Huawei: Independent BM is baseline in RAN1.
Qualcomm: We agree with Huawei. We cannot test 2 AoA currently. 
LGE: Same view with Huawei
Intel: BM in RAN 1 is independent
Samsung: Maybe: UE has a ability to independent beam management
Apple: no new capability for BM
Chair: Band grouping seems to acceptable
R&S: How many bands we can have in CA
Chair: Assumption is 2 bands for REL-16 WI
Dish: CPE may support 3-bands so are we going to discuss this in this WI
Apple: About CPE BC requirements are not defined for PC1
Chair: I do not think we have time to discuss 3-bands, something for REL-17
Qualcomm: How about combination of intraband CA + interband CA is it part of the WI.
Chair: yes
Verizon agrees with Chair.
Testing:
Apple: What if testability SI cannot do single AoA how we can do 2 AoA
Spherical:
Samsung: let’s keep both but some relaxation is needed
Qualcomm: We prefer alt 1 but it will need more work, but we can keep alt 2
Sony, alt 1 but can keep both, about relaxation this requirement does not need to be related to single band spherical coverage and some relaxation is possible
Huawei : We can discuss relaxation after MRTD is agreed
Samsung: we have to realistic, it took 1.5 years to define single band spherical coverage, so we need to use those as a baseline
LGE: alt 2
MRTD:
Samsung: We need to involve RRM, We can agree BS synchronization requirements and deployment scenario in RF room
Apple: Can we request BS experts to look at this. If we know deployment scenario and ISD then we can ask BS people and RRM people to give us a number.
Mediatek: We think that these numbers were discussed in RRM room and copied there
Qualcomm: we realized that 3us does not work as UE needs to sweep the beam and would be losing symbols.
Samsung: to mediatek this has been discussed in RRM room but we did not take into account UE aspect. that is why we want to re-discuss.

WF on MPE - Qualcomm


Discussion:


WF on Beam correspondence - Apple
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Background

The following contributions on the topic of non-contiguous UL CA enhancement in FR2 were discussed:

		[1]		R4-1910765		Qualcomm Incorporated		FR2 Intra-band NC UL CA Feature Definition

		[2]		R4-1910766		Qualcomm Incorporated		TP to TR38.831: Emissions Requirements for FR2 NC UL CA

		[3]		R4-1911512		Apple Inc.		Carrier switching to enable non-simultaneous transmission for intra-band non-contiguous UL CA in FR2

		[4]		R4-1911525		Nokia, Nokia Shanghai Bell		FR2 Intraband Non-contiguous UL CA MPR simulations

		[5]		R4-1912401		Huawei, HiSilicon		On intra-band NC UL CA for FR2







Occupied bandwidth for CA

As described in [4], the requirement for occupied bandwidth for CA is:

For intra-band non-contiguous carrier aggregation, the OBW requirement is met when the ratio of the transmitted power in all sub-blocks of the uplink CA configuration to the total integrated power of the transmitted spectrum is greater than 99%.

This agreement is captured in a TP to TR38.831





Remaining issues with NC UL CA MPR

Emissions in the spurious domain shall be taken into account in the NC UL CA MPR requirement

No exception points shall be defined

Number of gaps between sub-blocks shall be at least 1





Non-simultaneous uplink in NC carriers (1)

Definitions

Simultaneous operation refers to active and allocated UL CCs in multiple non-contiguous sub-blocks

Non-simultaneous operation refers to active and allocated UL CCs in a single sub-block of contiguous carriers

Proposed mechanisms to enable non-simultaneous operation

Alt.1: apply the BWP switching framework

DCI-based, RRC-based, and timer-based scenarios are not precluded

Alt.2: apply the MAC CE based SCell activation framework

UL and DL are activated and deactivated together

Alt.3: apply the RRC based SCell configuration framework

Only Alt.3 is applicable to SA FR2+FR2 CA or NSA LTE+FR2+FR2 DC scenarios

Alt.1

Alt.2

Alt.3











Non-simultaneous uplink in NC carriers (2)

RAN4 sees the benefit of non-simultaneous UL in non-contiguous carriers from the points of view of improved output power due to reduced MPR and reduced power consumption

Benefit applies to FR1 (pcell) + FR2 (scells) configuration

RAN4 confirms the feasibility of non-simultaneous UL in non-contiguous carriers

A new capability shall be introduced to indicate that the UE only supports non-simultaneous uplink in NC FR2 carriers

Default UE behavior is simultaneous (unlimited) uplink operation

The switching mechanism shall be down-selected between Alt.1, Alt.2, and Alt.3 during the RAN #93 meeting





Signaling aspects

TS38.101-2 defines three frequency separation classes

The UE can signal intraBandFreqSeparationDL and intraBandFreqSeparationUL separately [see TS38.306]

Frequency separation classes I, II, III are applicable for FR2 UL CA (simultaneous uplink operation) in Rel-16

Whether Fs ≤ 2400 MHz can be applicable to FR2 UL CA with non-simultaneous uplink operation is FFS







		Frequency separation class		Frequency separation (Fs) 

		I		Fs ≤ 800 MHz

		II		Fs ≤ 1200 MHz

		III		Fs ≤ 1400 MHz
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Multiple carrier scenario, BWP switching framework
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Multiple carrier scenario, SCell activation framework
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Multiple carrier scenario, Scell configuration framework
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Background

In RAN4#92 Bis, the following aspects have been discussed:

The feasibility of existing 8 us time difference requirement (MRTD) of the received symbols

whether UE is capable for forming beams towards the same directions and different directions for 28 GHz + 39 GHz simultaneously 

Either common single AoA or two AoAs shall be adopted for UE RF test. 







WF

[UE is assumed to have independent beam management for the bands that are part of supported band configuration in inter-band CA for 28+39 GHz combinations]

“28GHz” stands for a band group includes n257, n258, n261

“39GHz” stands for a band group includes n259, n260



•      RF  Spherical coverage requirements for inter-band CA are tested from common single AoA for Rel-16 if the following testability solution can be provided

Testability SI will study the TE capability of transmitting 28 GHz + 39 GHz from same direction simultaneously. If it is not applicable, 2 AOA RF test shall be further study.

RAN4 will introduce RRM requirements for inter-band CA, possibly re-use 2 AoAs setup Two AoAs functionality will be verified with  2 active probes test setup RRM testing scope



Defining spherical coverage requirement for inter-band CA

Alt.1: The UE shall meet the inter-band CA spherical coverage requirement simultaneously on 28GHz and 39GHz, the common spherical coverage range between the two bands shall be 50% for power class 3 UE.

Alt. 2:  The UE shall meet the inter-band CA spherical coverage requirement per band. 



MRTD value is to be agreed and test to ensure UE meet this requirement is defined

Alt.1: MRTD of 8 usec is agreed and test to ensure UE meet this requirement is defined

Alt.2: MRTD of 0.26 usec is agreed and test to ensure UE meet this requirement is defined

Other MRTD value is not precluded

This can be RRM test and different AoA can be used

















WF on FR2 Inter-band DL CA
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Scope

Narrow down options what to signal to network

Agree time constraints for signaling

WF intention is not to discuss RAN2 details







Options proposed

Proposed information to be conveyed to the network

P-MPR

Before P-MPR is taken

While P-MPR is applied

Alert/Emergency signal to indicated back off is about to happen

Is this alert only or does it contain more information?

Energy headroom

How much energy UE has for transmissions until specific time

Power headroom

PHR reporting is in place already

Safety headroom









Way Forward

P-MPR will be signalled to network

It is sufficient if P-MPR is available to network within 10 msec after request to report

RAN2 to design suitable transportation method for the signalling e.g. RRC, MAC-CE etc.

Network is informed about remaining safety headroom before MPE limit is reached

Reporting is relative with 10 values, 0 meaning there are no restrictions on power and 10 meaning restrictions i.e. P-MPR will be applied from next grant

Applicable evaluation period is until next periodic report or specific time agreed seprately



















WF on FR2 MPE Enhancement
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Background

Applicability:

Rel-16  FR2 UE

Intra-band DL CA



























WF





All DL CCs in the CA configuration shall have the same AoA at the UE

DL coverage spectrum shall be contiguous (no gaps)

DL CCs can be non-contiguous however

UL coverage spectrum <= DL coverage spectrum, per TS38.101-2, v15.7 The coverage spectrum for DL and UL will have no limitation in Rel-16.

Rel-16 enhancement feature is definition of DL-only coverage spectrum for the case that the overall DL coverage is wider than 1400 MHz.

Enhancement is in addition to common UL+DL coverage spectrum of UE carried over from rel-15

Only one-sided extension is introduced. Both sides, one at the time shall be supported.

UL coverage spectrum shall be equal to or greater than the half of DL coverage spectrum.

Rel-15 CA signaling framework shall be retained for Rel-16

Additional signaling for enhancement feature description to network is FFS

Additional signaling for enhancement feature description to network is FFS

It is to be confirmed that only UE capability signaling is affected in RRC.

RAN4 will introduce at least one new frequency separation class of 2400 MHz

‘Coverage Spectrum’ here means the range of UL or DL frequencies that can be populated with an UL or DL CC in CA mode
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