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RP-232745, Summary for RAN Rel-19 Package: RAN1/2/3-led, RAN#102, RAN Chair

e References: RWS-230488, RP-231540,
RP-232615

e Potential objectives:

* On-demand SSB transmission {{and-pessibly
etherDLsignalsh-for Scell for connected UEs

* Possible triggering methods (e.g., UE uplink wake-
up-signal using an existing signal/channel, cell
on/off indication via backhaul, Scell
activation/deactivation signaling, etc.)

Whet) he desicn of o simplified SSE
* On-demand SIB1/4SSB}-transmission for idle UEs

* Possible triggering methods (e.g., UE uplink wake-
up-signal using an existing signal/channel, cell
on/off indication via backhaul, Scell
activation/deactivation signaling, etc.)

o S ——————
« Other topics?

[SSB]/SIB1-less operation in multi-carrier scenario for (documented in TR38.864)

*  [SSB]/SIB1-less for non-anchor NES cell for UEs in IDLE/INACTIVE state, where it is
assumed that another carrier (an anchor cell) is available for the UE

Adaptation of common signal/channel transmissions (documented in TR38.864)

Specify Cell DRX/DTX for UEs in idle/inactive modes (as an extension of Rel-18 cell

DRX/DTX)

Multi-TRP adaptation mechanisms

UE group-common or cell-specific BWP configuration, adaptation and/or

switching.

Group cell switch

Power domains studied in R18 (techniques D-2 ~ D-5)

Low-power SSB/SIB1/Paging

Extension of spatial and power domain techniques in 1) high load scenarios 2)

Type-Il codebook types

Semi-static beam-specific broadcast channel configuration

Scenario 2a for SSB-less

It was also mentioned that some proposals for multi-carrier enhancements may

be beneficial for network energy savings (e.g. cross-carrier HARQ, fast DL carrier

switch, multi-carrier CSI)

Extensions to network-controlled repeaters (NCR), e.g. backhaul/control link

behavior for efficient interaction between NES-capable gNB and associated NCR,

to consider the case where the gNB would operate with S/P-domain adaptation or

cell DTX/DRX adaptation for NW energy saving


http://www.3gpp.org/ftp/tsg_ran/TSG_RAN/TSGR_AHs/2023_06_RAN_Rel19_WS/Docs/RWS-230488.zip
http://www.3gpp.org/ftp/tsg_ran/TSG_RAN/TSGR_101/Docs/RP-231540.zip
http://www.3gpp.org/ftp/tsg_ran/TSG_RAN/TSGR_101/Docs/RP-232615.zip
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RP-232616, Summary of Network Energy Savings Proposals for Release 19, RAN#101, RAN1 Chair
Top priority Group #1 Group #2

*  One direction was proposed by almost all sources, + Another group (G1) of proposals were * A second group (G2) of proposals was
with a few open questions contributed by nearly half of the sources (12~13) contributed by 5~10 sources

o~ * [SSB]/SIB1-less operation in multi-carrier scenario » Cell DRX/DTX for UEs in idle/inactive modes (as
. On-demand SSB transmission and on-demand SIB1 Lor (<]:I/ocumentedr?n TR38.864) an extension of Rel-18 cell DRX/DTX)

transmissioniidoctiEnEclIIEESIE RS +  [SSB]/SIB1-less for non-anchor NES cell for * Only 2 sources proposed to further

. Focus UEs in IDLE/INACTIVE state, where tls turned off durng ron-active time of el
assumed that another carrier (an anchor ce .
*  On-demand SIB1/[SSB] for idle UEs is available for the UE DTX/DRX in RRC Connected mode

Only 2 sources proposed dynamic

*  On-demand SSB ([and possibly other
DL signals]) for Scell for connected UEs

*  Possible triggering methods to be considered:

*  Based on UE uplink wake-up-signal
(e.g. non-CA case), if so whether the
WUS can be based on an existing
signal (as a starting point, if possible)
or a new signal

. Based on cell on/off indication via
backhaul

. Based on Scell activation/deactivation
signaling

*  Whether to target the design of a simplified
SSB

« Some discussion may be useful for the
schemes when compared with on-demand
SSB/SIB transmission, in terms of targeting
scenarios, benefits etc.

« Some concerns were expressed on this
proposal in the offline drafting session

Adaptation of common signal/channel
transmissions (documented in TR38.864)

« Proposals are fragmented between skipping
transmission occasions, adapting
periodicities/patterns, simplified/compact
design of some channels

« Proposals are fragmented on channels to
target (e.g. SSB, SIB1, common PDCCH,
paging, PRACH occasions)

« Proposals are fragmented between dynamic
or semi-static adaptation

switching among multiple cell DTX/DRX
configurations. Note that there are still
on-going Rel-18 discussion on this
aspects.

Some concerns were expressed on this
proposal in the offline drafting session

Multi-TRP adaptation mechanisms

Proposals are fragmented and the scope
could be very broad

Details could include measurements, CSI
feedback, power control,
PDCCH/PUCCH/PUSCH/PDSCH repetition,
single-DCI based scheduling, multi-DCI
based scheduling, SRS transmission, TCI
configuration, beam management, beam
failure recovery, radio link monitoring, cell
(re)selection, handover, initial access, etc.

Aspects discussed but not specified in Rel-18

Proposals are fragmented and very
generic, including BM/TCI enhancements,
UE complexity/CSI payload reduction,
PUCCH resource adaptation



| Brief summary of possible scope of R19 eNES [ %R

» On-demand SSB transmission for Scell for connected UEs
» Possibly other on-demand DL signals?
» Possible triggering methods, e.g.,
» UE uplink wake-up-signal using an existing signal/channel
» Scell activation/deactivation signaling

» On-demand SIB1 transmission for idle UEs
» On-demand SSB?
» Possible triggering methods, e.g.,
» UE uplink wake-up-signal using an existing signal/channel
» cell on/off indication via backhaul

» SIB1-less operation in multi-carrier scenario (documented in TR38.864)
» SIB1-less for non-anchor NES cell for UEs in IDLE/INACTIVE state, where it is assumed that another
carrier (an anchor cell) is available for the UE
» SSB-less?

» Adaptation of common signal/channel transmissions (documented in TR38.864)

» Cell DRX/DTX for UEs in idle/inactive modes (as an extension of Rel-18 cell DRX/DTX)

Note: Some controversial points (in red font) will be discussed in the following slides



I Discussion for on-demand SSB transmission for Scell I_E| g W

> On-demand SSB transmission for SCell for connected UEs
(RAN2, RAN1)

» On-demand SSB for SCell has been identified in TR 38.864 [1] /
» SSB transmission triggered by UE/gNB can be used to
enable SSB-less for SCell for inter-band CA
» In R18, SSB-less for SCell for inter-band CA has not
included on-demand SSB
» =>0n-demand SSB can be used together with SSB-less
for SCell for inter-band CA

» Possible triggering methods, e.g.,
» UE uplink wake-up-signal using an existing
signal/channel
» Scell activation/deactivation signaling

Observation 1: On-demand SSB for SCell, especially for SSB-
less for SCell for inter-band CA, may be more feasible and
benefical than other on-demand DL signals

Current specification supports SSB/SIB1-less operation for intra-band
CA, where UE retrieves system information from and can perform
synchronization based on another intra-band cell that transmits SSB
and SIB1. Current specification supports SSB periodicity configuration
up to 160 msec. [It implies a use case for A-5-1 for CA]

Technique B-1-1 for CA supports inter-band CA with SSB-less SCell.
No SSB transmission in some inter-band SCell(s). The synchronization
Is acquired from other cell with SSB transmission or same cell with
simplified signal transmission, also in order for fast activation and
deactivation of SCell. Enabling of inter-band SSB-less SCell
operation that may include mechanism for UE/gNB to trigger
normal SSB transmission and/or reference signals, if needed, on a
SCell for fast access, where the on-demand uplink triggering signal
can be received either at inter-band SSB-less cell or another
carrier/cell. RACH transmission opportunity may be supported in
SSB-less SCell.,

[1] 3GPP TR 38.864 V18.1.0, “Study on network energy savings for NR Release 18, 2023-03



I Discussion for on-demand SIB1 transmission for idle UEs

» On-demand SIB1 transmission for idle UEs (RAN2, RAN1, RAN4)
» On-demand SSB/SIB1 for idle/inactive UEs has been identified in TR 38.864 [1]
» On-demand SIB1 may be robust
» NEC cell without SIB1 can be regarded as cell barring
» Longer periods for SSB?

» No, longer periods for SSB is not friendly for UE, and current
longest period in spec (e.g. 320ms) is enough for NES purpose,
although this period is not actually deployed

» On-demand SSB may not be so robust
» UE should have at least coarse sync to NES cell before sending UL
request
» UE can achieve coarse sync to NES cell sending SSB with long
period
» =>on-demand SSB plus SSB with long period
» It can be a form of adaptation of SSB transmission
» Possible triggering methods, e.g.,
» UE uplink wake-up-signal using an existing signal/channel
» cell on/off indication via backhaul

Observation 2: On-demand SIB1 may be feasible and beneficial
Observation 3: Longer periods for SSB may not be beneficial
Observation 4: On-demand SSB plus SSB with long period (currently
supported by spec) may be feasible and beneficial, and it can be a form
of adaptation of SSB transmission
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Technique A-3 enables the UE to send an uplink wake-up
signal to request transitioning of a cell from no or reduced
transmission/reception activity to active transmission or
reception of a channel/signal. The technique can be applied
to UEs in one or more RRC states. The UE wake up signal
(WUS) by technique A-3-1 may be used to trigger the SSB/SIB
transmission. It can be used to trigger SSB/SIB1 transmissions
with technique A-5. It can also be used to trigger gNB to wake
up with technique A-4.

With the support of WUS, the gNB might be inactive (e.g.,
where it does not transmit nor receive signal/channel or where
it only transmits and receives limited signals). A gNB can
transit to become active for transmitting or receiving a
channel/signal upon reception of an uplink signal from the UE,
referred to as technique A-3-2.

Technique A-5-2 also supports on-demand SSB/SIB1
transmissions and enable longer periods of cell inactivity to
achieve network energy saving. SSB/SIB1 transmission at the
serving cell can be triggered on-demand, e.g. by the UE.
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I Discussion for SIB1-less operation in multi-carrier scenario IE-| 3=

» SIB1-less operation in multi-carrier scenario (RAN2, RAN1, RAN4)

> SIB1-less in multi-carrier scenario has been identified in TR
38.864 [1]

» SIB1-less for non-anchor NES cell for UEs in IDLE/INACTIVE
state, where it is assumed that another carrier (an anchor
cell) is available for the UE

» SSB-less?
» May not be feasible
» Anchor cell and non-anchor NES cell may not meet
sync requirement b/w cells => anchor cell is hard to
be reference
» Anchor cell and non-anchor NES cell may not be co-
located

Current specification supports SSB/SIB1-less operation for intra-band CA,
where UE retrieves system information from and can perform
synchronization based on another intra-band cell that transmits SSB and
SIB1. Current specification supports SSB periodicity configuration up to
160 msec.

For technique A-5-1 for non-CA, the UE may obtain system
information from other associated carriers/cells and
synchronize from other associated carriers/cells and/or
synchronize from signal(s) transmitted on the cell.

Technique A-5-2 also supports on-demand SSB/SIB1 transmissions and
enable longer periods of cell inactivity to achieve network energy saving.
SSB/SIB1 transmission at the serving cell can be triggered on-demand, e.g.
by the UE.

Observation 5: SSB-less in multi-carrier scenario may not be feasible



I Discussion for adaptation of common signal/channel transmissions NP3

» Adaptation of common signal/channel transmissions (RAN2, RAN1, RAN4) In Rel-15 NR, time-domain positions of transmitted SSBs
> Ad . £ ) |/ch | . has b identified i within a half frame are semi-statically configured. Further, UE
aptation of common signal/channel transmissions has been identified in assumes a single periodicity for the transmitted SSBs, The

TR 38.864 [1] transmission of common signal and channels or reception of
> Adaptation of SSB/SIB1 means cell state transition between turning random-access signals may limit the gNB ability to use (deeper)
off and turning on sleep modes to save energy. Currently, system information (SI)
update mechanism can adapt the parameters in the cell, such as
those associated with downlink common and broadcast signals,
such as SSB/SI/paging/cell common PDCCH, and/or the
periodicity/availability of uplink random access resources.

» At least periodicity adaptation can be considered

» Adaptation of other signals/channels may not be necessary, bec

other signals/channels are only present of cell turning on
Technique A-1 adapts the transmission pattern (when
applicable) of downlink common and broadcast signals,
such as SSB/Sl/paging/cell common PDCCH, and/or the
transmission pattern/availability of uplink random access
opportunities. Adaptation of the transmission pattern includes
Observation 6: Adaptation of SSB/SIB1 may be changes to periodicity, time resource locations, and omitting of
feasible and beneficial specific signals/channels. The transmission pattern can be
adapted semi-statically or dynamically.



I Understanding of Cell DRX/DTX for UEs in idle/inactive modes Th &R

> Cell DRX/DTX for UEs in idle/inactive modes (RAN2, RAN1, RAN4) Currently, the gNB can use reduced downlink
» Cell DRX/DTX for UEs in idle/inactive modes has been identified transmission/uplink reception activity without an explicit cell
in TR 38.864 [1] DTX/DRX pattern with restrictions due to UE DRX
> At least, DTX of OSl/paging/RAR/MsgB can be considered configurations and any configured transmission/reception, e.g.,

common channels/signals. Currently C-DRX is configured per
UE. The alignment of the DRX cycles or offsets for different
UEs can be done only via RRC. During UE DRX off period,
the UE does not expect to monitor PDCCH, but it is allowed
to initiate UL transmission according to the configured
resources (e.g. using PUCCH, RACH, SR, or CG-PUSCH).
Aligning/Omitting of DRX patterns across multiple UE's can
be achieved via gNB implementation.

» At least, DRX of PRACH/MsgA can be considered

Technique A-4 aims at providing mechanisms informing
UE whether the cell stays inactive. This may include

: . : enhancements to UE DRX configuration, e.g. to align/omit
_Obse:rvatl_on 72 Cell DRX/DTX for UEsin . . DRX cycles or start offsets of DRX, for UEs in connected
dle/inactive modes may be feasible and beneficial mode or idle/inactive mode, potentially allowing longer

opportunities for cell inactivity. During a cell DTX/DRX, the
cell may have no transmission/reception or only keep limited
transmission/reception. For example, the cell does not need to
transmit or receive some periodic signals/channels, such as
common channels/signals or UE specific signals/channels.



| Preferred scope of R19 eNES Ith %R

» On-demand SSB transmission for Scell for connected UEs
» Possible triggering methods, e.g.,
» UE uplink wake-up-signal using an existing signal/channel
» Scell activation/deactivation signaling

» On-demand SIB1 transmission for idle/inactive UEs
» Possible triggering methods, e.g.,
» UE uplink wake-up-signal using an existing signal/channel
» cell on/off indication via backhaul

» SIB1-less operation in multi-carrier scenario (documented in TR38.864)
» SIB1-less for non-anchor NES cell for UEs in IDLE/INACTIVE state, where it is assumed that another carrier (an anchor cell)
is available for the UE

» Adaptation of common signal/channel transmissions (documented in TR38.864)
» Adaptation of SSB periodicity

» Cell DRX/DTX for UEs in idle/inactive modes (as an extension of Rel-18 cell DRX/DTX)

> ..






