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[bookmark: _Ref165266342]Introduction
According to the current Rel-15 RRC spec [1], it’s unclear to us whether the UE can perform measurements on all the frequencies including intra-frequency, inter-frequency and inter-RAT frequency for cell re-selection purpose during RRC connection establishment procedure and RRC connection resume procedure.
In this contribution, we will provide our understanding and related observations and proposals to make this issue clear.
Discussion
According to the current Rel-15 RRC Spec [1] as below, for the RRC connection establishment procedure, during the time between transmission of RRCSetupRequest message and reception of the RRCSetup message, the UE shall continue cell re-selection related measurements as well as cell re-selection evaluation. Similarly, during the time between transmission of RRCResumeRequest message and reception of the RRCResume message for the RRC connection resume procedure, the UE shall continue cell re-selection related measurements as well as cell re-selection evaluation. In other words, UE shall perform re-selection related measurements and cell re-selection evaluation until enters RRC connected mode.
	[bookmark: _Toc60776747][bookmark: _Toc100929545]5.3.3.3	Actions related to transmission of RRCSetupRequest message
<Omit>
The UE shall submit the RRCSetupRequest message to lower layers for transmission.
The UE shall continue cell re-selection related measurements as well as cell re-selection evaluation. If the conditions for cell re-selection are fulfilled, the UE shall perform cell re-selection as specified in 5.3.3.6.
<Omit>
[bookmark: _Toc100929546][bookmark: _Hlk104816829]5.3.3.4	Reception of the RRCSetup by the UE
The UE shall perform the following actions upon reception of the RRCSetup:
<Omit>
1>	if the RRCSetup is received in response to an RRCResumeRequest, RRCResumeRequest1 or RRCSetupRequest:
2>	enter RRC_CONNECTED;
2>	stop the cell re-selection procedure;
1>	consider the current cell to be the PCell;
<Omit>
1>	submit the RRCSetupComplete message to lower layers for transmission, upon which the procedure ends.



	[bookmark: _Toc60776834][bookmark: _Toc100929650][bookmark: OLE_LINK8]5.3.13.3	Actions related to transmission of RRCResumeRequest or RRCResumeRequest1 message
<Omit>
If lower layers indicate an integrity check failure while T319 is running, perform actions specified in 5.3.13.5.
The UE shall continue cell re-selection related measurements as well as cell re-selection evaluation. If the conditions for cell re-selection are fulfilled, the UE shall perform cell re-selection as specified in 5.3.13.6.
<Omit>
[bookmark: _Toc60776835][bookmark: _Toc100929651][bookmark: _Hlk104817247]5.3.13.4	Reception of the RRCResume by the UE
The UE shall:
1>	stop timer T319;
1>	stop timer T380, if running;
1>	if the RRCResume includes the fullConfig:
2>	perform the full configuration procedure as specified in 5.3.5.11;
1>	else:
2>	restore the masterCellGroup and pdcp-Config from the UE Inactive AS context;
1>	discard the UE Inactive AS context;
1>	release the suspendConfig except the ran-NotificationAreaInfo;
1>	if the RRCResume includes the masterCellGroup:
2>	perform the cell group configuration for the received masterCellGroup according to 5.3.5.5;
1>	if the RRCResume includes the radioBearerConfig:
2>	perform the radio bearer configuration according to 5.3.5.6;
<Omit>
1>	enter RRC_CONNECTED;
1>	indicate to upper layers that the suspended RRC connection has been resumed;
1>	stop the cell re-selection procedure;
1>	consider the current cell to be the PCell;
<Omit>
1>	submit the RRCResumeComplete message to lower layers for transmission;
1>	the procedure ends.


In our understanding, as with measurements at other times in the idle/inactive state, cell re-selection related measurements during RRC connection establishment and RRC connection resume procedure may include intra-frequency, inter-frequency and inter-RAT frequency measurements. In addition, according to TS 38.304, UE shall perform measurements of higher priority NR inter-frequency or inter-RAT frequencies if higher priority NR inter-frequency or inter-RAT frequencies are broadcast in SIB4 based on the requirement defined in TS 38.133.
After the RRC layer submits the RRCSetupRequest/ RRCResumeRequest message to the MAC layer, the MAC layer initiates the RACH process. Once the RACH is triggered (preamble is sent) the UE follows the RACH process for transmission of Msg 1 and Msg3 and monitoring Msg 2 and Msg 4 and subsequently enters the RRC connected mode. So UE can’t use idle mode DRX to perform cell re-selection measurement during RRC connection setup and RRC connection resume procedure.
However, according to Rel-15 TS 38.133 [2] as below, the UE requires measurement gaps to identify and measure intra-frequency cells and/or inter-frequency cells and/or inter-RAT E-UTRAN cells in RRC connected mode. At least for inter-RAT frequency measurements, the UE always needs to be configured with measurement gap. 
	9.2	NR intra-frequency measurements
9.2.1	Introduction
A measurement is defined as a SSB based intra-frequency measurement provided the centre frequency of the SSB of the serving cell indicated for measurement and the centre frequency of the SSB of the neighbour cell are the same, and the subcarrier spacing of the two SSBs are also the same.
The UE shall be able to identify new intra-frequency cells and perform SS-RSRP, SS-RSRQ, and SS-SINR measurements of identified intra-frequency cells if carrier frequency information is provided by PCell or the PSCell, even if no explicit neighbour list with physical layer cell identities is provided.
The UE can perform intra-frequency SSB based measurements without measurement gaps if
-	the SSB is completely contained in the active BWP of the UE, or
-	the active downlink BWP is initial BWP[3].
<Omit>
9.3	NR inter-frequency measurements
9.3.1	Introduction
A measurement is defined as an SSB based inter-frequency measurement provided it is not defined as an intra-frequency measurement according to clause 9.2.
The UE shall be able to identify new inter-frequency cells and perform SS-RSRP, SS-RSRQ, and SS-SINR measurements of identified inter-frequency cells if carrier frequency information is provided by PCell or PSCell, even if no explicit neighbour list with physical layer cell identities is provided.
SSB based measurements are configured along with a measurement timing configuration (SMTC) per carrier, which provides periodicity, duration and offset information on a window of up to 5ms where the measurements on the configured inter-frequency carrier are to be performed. For inter-frequency connected mode measurements, one measurement window periodicity may be configured per inter-frequency measurement object.
When measurement gaps are needed, the UE is not expected to detect SSB on an inter-frequency measurement object which starts earlier than the gap starting time + switching time, nor detect SSB which ends later than the gap end – switching time. When the inter-frequency cells are in FR2 and the per-FR gap is configured to the UE in EN-DC, SA NR, NE-DC and NR-DC, or the serving cells are in FR2, the inter-frequency cells are in FR2 and the per-UE gap is configured to the UE in SA NR and NR-DC, the switching time is 0.25ms. Otherwise the switching time is 0.5ms.
<Omit>
9.4	Inter-RAT measurements
9.4.1	Introduction
The requirements in this clause are specified for NR−E-UTRAN FDD and NR−E-UTRAN TDD measurements and are applicable without an explicit E-UTRAN neighbour cell list containing physical layer cell identities, for a UE:
-	in RRC_CONNECTED state, and
-	configured with SA or NR-DC operation mode or configured in NE-DC operation mode by PCell with NR-E-UTRAN FDD or TDD measurement (RSRP, RSRQ, RS-SINR, RSTD, or E-CID) on E-UTRA non-serving frequency carrier, and
-	configured with an appropriate measurement gap pattern according to Table 9.1.2-3.
<Omit>


Based on the above analyses, the principle about the need of measurement gap during connection establishment procedure is same with during RRC connected mode. UE cannot perform measurements for the frequencies(at least including inter-RAT frequencies) that require measurement gap during the RRC connection establishment and RRC connection resume procedure since UE is not configured with any measurement gap before entering the connected mode. Therefore, RAN2 should discuss whether the UE needs to continue cell re-selection related measurements as well as cell re-selection evaluation during RRC connection establishment and RRC connection resume procedure.
[bookmark: OLE_LINK9][bookmark: OLE_LINK10]Observation 1: RAN2 should discuss whether the UE needs to continue cell re-selection related measurements as well as cell re-selection evaluation during RRC connection establishment and RRC connection resume procedure since UE cannot measure frequencies (at least including inter-RAT frequencies) that require measurement gap.
If RAN2 confirms that it is needed to continue cell re-selection related measurements and evaluation during RRC connection establishment and RRC connection resume procedure, current Spec should be modified to reflect that UE can only perform measurements on frequencies which do not require measurement gap during RRC connection establishment and RRC connection resume procedure.
Proposal 1: Current Spec should be modified to reflect that UE can only perform measurements on frequencies which do not require measurement gap during RRC connection establishment and RRC connection resume procedure. 
Furthermore, we have also already prepared the corresponding CR as shown in [3] [4] [5] to clarify that UE may not be able to perform re-selection related measurements during RRC connection establishment/resume procedure.
Proposal 2: If P1 is agreed, RAN2 adopts the corresponding CRs for TS 38.331 (R2-2207616, R2-2207617 and R2-2207618).
Conclusions
[bookmark: _Toc502437832]Based on the analyses given above, we have the following observations and proposals:
Observation 1: RAN2 should discuss whether the UE needs to continue cell re-selection related measurements as well as cell re-selection evaluation during RRC connection establishment and RRC connection resume procedure since UE cannot measure frequencies (at least including inter-RAT frequencies) that require measurement gap.
Proposal 1: Current Spec should be modified to reflect that UE can only perform measurements on frequencies which do not require measurement gap during RRC connection establishment and RRC connection resume procedure. 
Proposal 2: If P1 is agreed, RAN2 adopts the corresponding CRs for TS 38.331 (R2-2207616, R2-2207617 and R2-2207618).
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