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In RAN1#116[1] meeting, the agreements of adaption of common signal/channel for paging. 
	Agreement
For adaptation of paging, 
· Study further from RAN1 perspective, techniques for adaptation of paging occasions in time-domain and achievable network energy savings
· Note: Specification details for PO/PF determination and paging-related configuration/procedures to be handled by RAN2



In this contribution, adaptation of the Paging Frame (PF) is discussed.
Discussion
Adaptation of paging periodicity
In TR 38.864[2], it is shown that adaptation of PF/PO can achieve BS energy savings by 0.2%~42.3%. In RAN1#116 email discussion [3], compact PF periodicity were mentioned [4] [5].We propose a mechanism for compact PF adaptation.  
In TS 38.304[6], PF formula as follows:
	The UE may use Discontinuous Reception (DRX) in RRC_IDLE and RRC_INACTIVE state in order to reduce power consumption. The UE monitors one paging occasion (PO) per DRX cycle. One Paging Frame (PF) is one Radio Frame and may contain one or multiple PO(s) or starting point of a PO. The PF and PO for paging are determined by the following formulae:
SFN for the PF is determined by:
(SFN + PF_offset+) mod T = (T div N)*(UE_ID mod N)

N: number of total paging frames in T
Ns: number of paging occasions for a PF
PF_offset: offset used for PF determination
UE_ID:
If an eDRX cycle is configured by RRC or upper layers and eDRX-Allowed is signalled in SIB1:
-	5G-S-TMSI mod 4096
else:
-	5G-S-TMSI mod 1024





An I-DRX cycle can be divided into M segments. All PFs can be compacted into one segment and the NES cell can sleep in other M-1 segments, as figure 1 (N=4, M=2).

(SFN + PF_offset/M) mod T = [((T/M) div N)*(UE_ID mod N)]  
 [image: ] Figure 1: Compact PF in paging cycle 


Observation 1: Compact PF is feasible for cell energy saving.

Legacy UEs are difficult to receive paging massage properly in compact PF. Therefore, legacy UEs should not be allowed to camp on the NES cell. That is, legacy idle mode UEs should be barred by NES cell following Rel-18 NES barring procedures. 

Observation 2: Legacy idle mode UEs can’t support compact PF.
Proposal 1: Legacy idle mode UEs should be barred by NES cell following Rel-18 NES barring procedures.

In RAN2#121bis-e agreement [7], the UE does not transmission SPS/SR/CG during Cell DTX/DRX non-active period. 
[image: ]
There is no agreement about common channel behavior during Cell DTX/DRX non-active period, e.g., paging channel for idle mode UE. The compact PF is one feasible method for NES UE receiving paging massage during cell DTX on-duration. Further clarification is needed for this issue:
· In R18 Cell DTX/DRX discussions, only connected mode UEs were addressed, How to extend the cell DTX/DRX mechanism for idle mode UE.
· How to align the compact PF with cell DTX on-duration for idle mode UE. 

Proposal 2: Compact PF should be further studied at least in the scenario of cell DTX/DRX mechanism for idle mode UE.

Conclusions
In this contribution, the following proposals are made:
[bookmark: _Ref129681832]Observation 1: Compact PF is feasible for cell energy saving.
Observation 2: Legacy idle mode UEs can’t support compact PF.
Proposal 1: Legacy idle mode UEs should be barred by NES cell following Rel-18 NES barring procedures.
Proposal 2: Compact PF should be further studied at least in the scenario of cell DTX/DRX mechanism for idle mode UE.
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A periodic cell DTX/DRX configuration is explicitly signalled to the UEs. «

A periodic cell DTX/DRX pattern is configured by UE specific RRC signalling. «

The Cell DTX/DRX configuration contains at least: periodicity, start slot/offset, on duration. «

As a baseline Cell DTX/DRX is activated/deactivated implicitly by RRC signalling, i.e. activated
immediately once configured by RRC and deactivated once the RRC configuration is released. ~
From RAN2 point of view, majority companies see a benefit with L1 signalling for Cell DTX/DRX
activation/deactivation, send a LS to RAN1 (email 308) with our preference and ask about
feasibility and design details. Ask about feasibility and reliability of using L1 signaling. Clarify
that the question is about activation/deactivation copy the agreement from last meeting that we
are focusing on single configuration. Extract a few key benefits of dynamic signaling from email
discussion and online discussions -

As baseline, UE doesn’t monitor _ during Cell DTX non-active period. As baseline,
gNB is assumed to be not transmitting PDSCH to that UE on such SPS occasions during the Cell
DTX non-active period

As baseline, UE does not transmlt _ during Cell DRX non-active periods -

As baseline, UE does not transmit overlapping with Cell DRX non-active periods,

e.g. SR transmissions are dropped during the non-active period «

FFS: whether we will allow to configure the UE per SR configuration with whether SR can be
transmitted during Cell DRX non-active period to to support high priority traffic «

9.

10.

(for the SRs that will be dropped) If SR is not to be transmitted on an PUCCH occasion during
Cell DRX non-active time, the UE keep the SR pending, i.e., the UE delays the SR transmission
il the Cell DRX active period witiout iggering RACH For the FFS case there may bo somo
exceptions. «

The understanding for the gNB, scheduling behaviour for new transmissions during Cell DTX
non-active period is that the gNB does not schedule UE-specific dynamic grants/assignments,
even if the UE is in C-DRX Active Time. UE doesn’t monitor PDCCH for dynamic
grants/assignments for new transmissions during Cell DTX non-active period, even if the UE is in
C-DRX Active time. FFS how to deal with any exceptions (e.g. SR if agreed and RACH). -

FFS how to deal with retransmissions -





