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Introduction
The following agreement was reached at the RAN2 116-e meeting:

	Agreements

· Option 1c with Alt2 (fallback when cell change) is supported



The option 1c with Alt2 denotes the following:
· Option 1c: Network enables UE to select a Rel-17 paging carrier by providing the “coverage level” information (Rmax/CEL) for the carrier selection to the UE in dedicated signaling. 
· Alt2: fallback to legacy carrier selection scheme when cell change.
A post meeting offline discussion [1] has been taken place to discuss the details of option 1c.This document focuses on the controversial part of when and how to switch paging carrier.
Discussion
Switch paging carrier
The strategy of NW sending paging messages on the legacy paging carrier and the Rel-17 coverage based paging carrier could be as follows:
1. NW sends paging message simultaneously on legacy paging carrier and Rel-17 coverage based paging carrier.
2. NW sends paging message firstly on Rel-17 coverage based paging carrier and then on legacy paging carrer if there is no response for a certain time period.
3. NW sends paging message firstly on the last responding paging carrier, then on the other carrier if there is no response for a certain timer period.

However,  UE would switch paging carrier based on the current coverage condition without notifying the NW. NW has no information on which paging carrier the UE is currently monitoring. If NW sends a paging message on the Rel-17 coverage based paging carrier while UE is monitoring the legacy paging carrier, and then NW switches to the legacy paging carrier, UE also switches to the Rel-17 paging carrier at this right moment, the paging message is completely lost.
Strategy 2 and 3 cannot avoid the possibility of losing paging message as long as there is no notification when UE switches paging carrier. It can cause a significant paging message latency.
Therefore, strategy 1, which is to send paging messages simultaneously on both carriers, seems reasonable as it can reduce the paging message latency.
To reduce paging message latency, it is preferable for NW to send paging messages simultaneously on legacy paging carrier and Rel-17 coverage based paging carrier.

In terms of UE paging carrier switch strategy, how  and when to switch can be discussed.
Assuming that UE is now monitoring the Rel-17 coverage based paging carrier, the radio condition deteriorates, and UE can no longer successfully decode paging messages on the carrier with a short PDCCH repetition number. If UE does not switch paging carrier as soon as possible, the paging message sent to it may be missed.
It is necessary for UE to switch paging carrier from Re-17 coverage based carrier to legacy carrier as soon as possible when radio condition deteriorates to avoid losing paging message.
[bookmark: _Hlk92727115]However, a legacy paging carrier configured with a higher Rmax value can provide more reliable paging message reception.  UE that is monitoring the legacy paging carrier does not have to switch to Rel-17 carrier immediately when the radio condition varies. But if UE can switch paging carrier to Rel-17 carrier sooner, the paging message latency can be reduced as a result of this feature’s benefit.
It is benefitial for UE to switch paging carrier from legacy paging carrier to Rel-17 coverage based paging carrier as soon as possible when radio condition improves.
Based on the above observations,UE should switch paging carrier as soon as possible.
UE switches paging carrier from Rel-17 coverage based paging carrier to legacy paging carrier as soon as possible.
UE switches paging carrier from legacy paging carrier to Rel-17 coverage based paging carrier as soon as possible.
Normally, UE evaluates the paging carrier before the paging occasion. As illustrated in the figure below, when UE detects the radio condition variation before a paging occasion suggesting UE to switch carrier, if UE switches paging carrier immediately, skipping the incoming paging occasion, it is possible that UE will skip all the paging occasions, resulting in the loss of all paging messages. 
[image: ]
Figure 1 Immediate paging carrier switch, possibly losing all paging message
A Immediate paging carrier switch that switches paging carrier at the moment of detection radio condition variation can result in losing all paging messages.
If UE chooses to postpone the carrier switch for a while, at least for a period that can accommodate the incoming paging occasion, at least one paging occasion can be guaranteed. See the explanation in the figure below.
[image: ]
Figure 2 Postponed paging carrier switch, guaranteeing at least one paging occasion

For the UE monitoring the legacy carrier, one guaranteed paging occasion ensures that the UE does not miss all paging occasions. 
For the UE monitoring the legacy carrier, switch to Rel-17 coverage based paging carrier only after one paging occasion has passed.
For the UE monitoring the Rel-17 coverage based paging carrier, one guaranteed paging occasion may not be as useful as one on the legacy paging carrier as UE may not be able to successfully decode paging message on it due to worse radio condition. However, in order to mitigate the possible fluctuation, and assuming that the paging occasion of Rel-17 paging carrier is more frequent than the one on the legacy carrier, one guaranteed paging occasion is nice to have.
For the UE monitoring the Rel-17 coverage based paging carrier,switch to legacy paging carrier only after one paging occasion has passed.

Other
As per legacy, a downlink non-anchor paging carrier can be used in the random access process to receive random access response.
NPRACH-Parameters-NB-r14 ::=			SEQUENCE {
	nprach-Parameters-r14					SEQUENCE {
		nprach-Periodicity-r14					ENUMERATED {ms40, ms80, ms160, ms240,
															ms320, ms640, ms1280, ms2560}
													OPTIONAL,	-- NEED OP
		nprach-StartTime-r14					ENUMERATED {ms8, ms16, ms32, ms64,
															ms128, ms256, ms512, ms1024}
													OPTIONAL,	-- NEED OP
		nprach-SubcarrierOffset-r14				ENUMERATED {n0, n12, n24, n36, n2, n18, n34, spare1}
													OPTIONAL,	-- NEED OP
		nprach-NumSubcarriers-r14				ENUMERATED {n12, n24, n36, n48}
													OPTIONAL,	-- NEED OP
		nprach-SubcarrierMSG3-RangeStart-r14	ENUMERATED {zero, oneThird, twoThird, one}
													OPTIONAL,	-- NEED OP
		npdcch-NumRepetitions-RA-r14			ENUMERATED {r1, r2, r4, r8, r16, r32, r64, r128,
															r256, r512, r1024, r2048,
															spare4, spare3, spare2, spare1}
													OPTIONAL,	-- NEED OP
		npdcch-StartSF-CSS-RA-r14				ENUMERATED {v1dot5, v2, v4, v8, v16, v32, v48, v64}
														OPTIONAL,	-- NEED OP
		npdcch-Offset-RA-r14					ENUMERATED {zero, oneEighth, oneFourth, threeEighth}
													OPTIONAL,	-- NEED OP
		nprach-NumCBRA-StartSubcarriers-r14		ENUMERATED {n8, n10, n11, n12, n20, n22, n23, n24,
															n32, n34, n35, n36, n40, n44, n46, n48}
													OPTIONAL,	-- NEED OP
		npdcch-CarrierIndex-r14					INTEGER (1..maxNonAnchorCarriers-NB-r14)
													OPTIONAL,	-- Need OP
		...
	}	OPTIONAL	-- Need OR
}


	NPRACH-ConfigSIB-NB field descriptions

	dummy
This field is not used in the specification. If received it shall be ignored by the UE.

	edt-SmallTBS-Enabled
Value TRUE indicates UE performing EDT is allowed to select TBS smaller than edt-TBS for Msg3 according to the corresponding NPRACH resource, as specified in TS 36.213 [23].

	edt-SmallTBS-Subset
Presence indicates only two of the TBS values can be used according to edt-TBS corresponding to the NPRACH resource, as specified in TS 36.213 [23]. When the field is not present, any of the TBS values according to edt-TBS corresponding to the NPRACH resource can be used. This field is applicable for a NPRACH resource only when edt-SmallTBS-Enabled is included for the corresponding NPRACH resource.

	edt-TBS
Largest TBS for Msg3 for a NPRACH resource applicable to a UE performing EDT. Value in bits. Value b328 corresponds to 328 bits, value b408 corresponds to 408 bits and so on. See TS 36.213 [23].

	maxNumPreambleAttemptCE
Maximum number of preamble transmission attempts per NPRACH resource. See TS 36.321 [6].
If the UE supports enhanced random access power control and maxNumPreambleAttemptCE-r14 is included, the UE shall use maxNumPreambleAttemptCE-r14 instead of maxNumPreambleAttemptCE-r13 for the first entry in nprach-ParametersList.
[bookmark: OLE_LINK258][bookmark: OLE_LINK259]maxNumPreambleAttemptCE-r13 applies to FDD and maxNumPreambleAttemptCE-v1550 applies to TDD.

	npdcch-CarrierIndex
For FDD: Index of the carrier in the list of DL non anchor carriers. The first entry in the list has index '1', the second entry has index '2' and so on.
If the UE supports mixed operation mode and dl-ConfigListMixed is present in systemInformationBlockType22-NB,  the UE creates a combined list of DL carriers for random access by appending dl-ConfigListMixed to the dl-ConfigList while maintaining the order among both dl-ConfigList and dl-ConfigListMixed; only the first maxNonAnchorCarriers-NB-r14 DL non-anchor carriers in the concatenated list can be used for random access.
If the field is absent in the entry in nprach-ParametersListEDT in SystemInformationBlockType22-NB, the value of npdcch-CarrierIndex in the corresponding entry of nprach-ParametersList applies, if present. If the field is absent in an entry in nprach-ParametersListFmt2EDT in SystemInformationBlockType23-NB, the value of npdcch-CarrierIndex in the corresponding entry of nprach-ParametersListFmt2 applies, if present. Otherwise, the DL anchor carrier is used.
For TDD: This parameter is absent and the same carrier is used in uplink and downlink.



We do not see any reason why the Rel-17 paging carrier should not be used as the DL carrier for random access.
Rel-17 coverage based paging carrier is allowed to be used as a DL carrier for random access.
Summary
1. To reduce paging message latency, it is preferable for NW to send paging messages simultaneously on legacy paging carrier and Rel-17 coverage based paging carrier.
1. It is necessary for UE to switch paging carrier from Re-17 coverage based carrier to legacy carrier as soon as possible when radio condition deteriorates to avoid losing paging message.
1. It is benefitial for UE to switch paging carrier from legacy paging carrier to Rel-17 coverage based paging carrier as soon as possible when radio condition improves.
1. UE switches paging carrier from Rel-17 coverage based paging carrier to legacy paging carrier as soon as possible.
UE switches paging carrier from legacy paging carrier to Rel-17 coverage based paging carrier as soon as possible.
A Immediate paging carrier switch that switches paging carrier at the moment of detection radio condition variation can result in losing all paging messages.
For the UE monitoring the legacy carrier, one guaranteed paging occasion ensures that the UE does not miss all paging occasions. 
For the UE monitoring the legacy carrier, switch to Rel-17 coverage based paging carrier only after one paging occasion has passed.
For the UE monitoring the Rel-17 coverage based paging carrier, switch to legacy paging carrier only after one paging occasion has passed.
Rel-17 coverage based paging carrier is allowed to be used as a DL carrier for random access.
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