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[bookmark: _Ref488331639]Introduction
This is to discuss one left issue from “[Post111-e][701][V2X] 38.304 and 36.304 corrections”.
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[bookmark: _Ref178064866]Discussion
To understand the impact on cell (re)selection, it has to be divided into different scenarios.
Scenario-1: UE was camping on Frequency-1, but switches to Frequency-2
This is a typical case for the service-aware cell reselection.
[bookmark: _Toc29245205][bookmark: _Toc37298551][bookmark: _Toc46502313][bookmark: _Toc52749290]5.2.4.1	Reselection priorities handling
[…] If the UE is configured to perform both NR sidelink communication and V2X sidelink communication, the UE may consider the frequency providing both NR sidelink communication configuration and V2X sidelink communication configuration to be the highest priority. If the UE is configured to perform NR sidelink communication and not perform V2X communication, the UE may consider the frequency providing NR sidelink communication configuration to be the highest priority. If the UE is configured to perform V2X sidelink communication and not perform NR sidelink communication, the UE may consider the frequency providing V2X sidelink communication configuration to be the highest priority.
I.e., TS 38.304 section 5.2.4.1 has clarified the UE can trigger inter-frequency cell reselection for NR-V2X.
[bookmark: _Toc54274655]TS 38.304 section 5.2.4.1 has specified the behaviour for UE to trigger inter-frequency cell reselection for NR-V2X.

Scenario-2: UE keeps camping on Frequency-1, but also reading V2X SIB on Frequency-2
LTE-V2X
In LTE-V2X, the SIB reading on frequency-2 is allowed, but limited to the case of intra-frequency LTE-V2X configuration, i.e., the PC5 activity is also to happen at frequency-2, which has been specified in LTE V2X, as follows in TS 36.331
1>	if the UE is capable of V2X sidelink communication and is configured by upper layers to transmit V2X sidelink communication on a frequency, which is not primary frequency and is not included in v2x-InterFreqInfoList in SystemInformationBlockType21 nor SystemInformationBlockType26 of the serving cell/PCell:
2>	if the cell used for V2X sidelink communication on the concerned frequency meets the S-criteria as defined in TS 36.304 [4]:
3>	if schedulingInfoList on the concerned frequency indicates that SystemInformationBlockType21 is present and the UE does not have stored a valid version of this system information block:
4>	acquire SystemInformationBlockType21 from the concerned frequency;
3>	if schedulingInfoList on the concerned frequency indicates that SystemInformationBlockType26 is present and the UE does not have stored a valid version of this system information block:
4>	acquire SystemInformationBlockType26 from the concerned frequency;
[bookmark: _Toc54274656]In LTE-V2X, UE can keep camping on F1, but also reading V2X SIB on F2 for intra-frequency configuration case(i.e., PC5 activity is also on F2).
And according to the text in TS 36.304, related measurement is supported to enable the behavior
[bookmark: _Toc29237952][bookmark: _Toc37235856][bookmark: _Toc46499564][bookmark: _Toc52492296]11.4	Cell selection and reselection for sidelink
The requirements defined in this clause for sidelink operation apply for UEs in RRC_IDLE and in RRC_CONNECTED.
When UE is interested to perform sidelink communication or sidelink discovery announcement on non-serving frequency, it shall perform measurements on that frequency for cell selection and intra-frequency reselection purpose in accordance with TS 36.133 [10]. When UE is interested to perform V2X sidelink communication on non-serving frequency, it may perform measurements on that frequency or the frequencies which can provide inter-carrier V2X sidelink configuration for that frequency for cell selection and intra-frequency reselection purpose in accordance with TS 36.133 [10]. When UE is interested to perform NR sidelink communication on non-serving frequency, it may perform measurements on that frequency or the frequencies which can provide inter-carrier NR sidelink configuration for that frequency for cell selection and intra-frequency reselection purpose in accordance with TS 36.133[10].
For cell-selection, it relates to the following stage-2 requirement, as defined in TS 23.285
-	If the UE finds such cell but not in the registered PLMN or a PLMN equivalent to the registered PLMN, and that cell belongs to a PLMN authorized for V2X communications over PC5 reference point and provides radio resources for V2X service then the UE shall perform PLMN selection triggered by V2X communications over PC5 reference point as defined in TS 23.122 [23]. If the UE has an ongoing emergency session, it shall not trigger any PLMN selection due to V2X communication over PC5 reference point.
For cell-reselection, it points to a case where the UE keeps camping on frequency-1, because, e.g.,
· The UE being in CONNECTED state, so cannot trigger reselection to switch to F2;
· Even though the UE being in IDLE/INACTIVE state, UE has to stay on Uu-F1 for other reasons, e.g., F1 is prioritized for other non-V2X traffic (MBMS, emergency..);
I.e., the UE would not do real cell reselection to switch from F1 to F2, but would just keep reading V2X SIB on F2 while staying at F1. 
Considering UE mobility, the V2X-SIB reading might switch from cell-1 at F2 to cell-2 at F2, which is a kind of virtual intra-frequency cell reselection, considering the UE (staying at F1) still has to base on the cell ranking criterion to decide which cell (cell-1 or cell-2) to read V2X SIB from, and to follow the SIB configuration.
[bookmark: _Toc54274657]In LTE-V2X, UE staying at F1 can read V2X SIB from F2, for which measurement on F2 is beneficial 1) for cell selection in order to prepare for PLMN selection, or 2) for virtual intra-frequency cell reselection to decide which cell on F2 to read SIB from.
NR-V2X
For NR-V2X:
· On the one hand, currently in TS 38.331, the UE behaviour for reading F2 while staying at F1 is not specified. 
· On the other hand, there is a following agreement at least to address the dual-RAT transmission on PC5 interface (from RAN2#110), in the direction of allowing such operation but no specification needed.
=> In the case UE supports both NR and LTE SL RAT, but UE’s camped cell can only provide one SL RAT configuration, then if the UE is also in coverage for the other RAT, then the UE may acquire the other SL RAT configuration by reading the broadcast V2X SIB on the concerned carrier. There will be no specification impact.
[bookmark: _Toc54274658]In NR-V2X, although there is an agreement on allowing UE reading V2X SIB on F2, it is limited to dual-RAT PC5 transmission case, and currently there is no specification in TS 38.331.
Given the current text in TS 36.304 and TS 38.304 as follows, it is probably true that V2X SIB reading at F2 is allowed. But since there is no clear agreement or RRC specification, it will be beneficial for RAN2 to formally confirm for NR-V2X, whether the UE can stay at F1, but reading V2X SIB at F2.
[bookmark: _Toc37298584][bookmark: _Toc46502346][bookmark: _Toc52749323]8.2	Cell selection and reselection for Sidelink
[…]
When UE is interested to perform NR sidelink communication on non-serving frequency, it may perform measurements on that frequency or the frequencies which can provide inter carrier NR sidelink configuration for that frequency for cell selection and intra-frequency reselection purpose in accordance with TS 38.133[8]. When UE is interested to perform V2X sidelink communication on non-serving frequency, it may perform measurements on that frequency or the frequencies which can provide inter carrier V2X sidelink configuration for that frequency for cell selection and intra-frequency reselection purpose in accordance with TS 38.133[8].
[bookmark: _Toc54274662]RAN2 confirm for NR-V2X, whether UE can keep camping on a carrier-1, and read V2X SIB on a carrier-2. 
If it is confirmed, compared to LTE-V2X, it is good to add the missing part in RRC spec. In other words, currently, the specification is not comprehensive, i.e., it is strange that the related part is captured in TS 36.304/38.304, but not in TS 38.331.
[bookmark: _Toc54274663]If RAN2 confirm NR-V2X UE can read V2X SIB from carrier-2 while camping on carrier-1, the related part is added into TS 38.331, like in LTE-V2X. Otherwise, the related part for NR-V2X in TS 38.304/36.304 is removed.
Then a next step would be to check whether the three use cases in TS 36/38.304 are all valid
· Cell selection
· Intra-frequency cell reselection
· Inter-frequency cell reselection
For cell selection, due to the similar requirement in stage-2, as captured in TS 23.287
· If the UE finds such a cell but not in the registered PLMN or a PLMN equivalent to the registered PLMN, and that cell belongs to a PLMN authorized for V2X communications over PC5 reference point and provides radio resources for V2X service then the UE shall perform PLMN selection triggered by V2X communications over PC5 reference point as defined in TS 23.122 [13]. If the UE has an ongoing emergency session via IMS, it shall not trigger any PLMN selection due to V2X communication over PC5 reference point.
[bookmark: _Toc54274659]Cell selection is a valid case for NR-V2X UE to read V2X SIB on F2.
Similarly, for intra-frequency cell reselection, it is also straightforward, as in LTE, at least for the intra-frequency configuration case where V2X SIB on F2 is applied to PC5 activity on F2.
[bookmark: _Toc54274660]Virtual intra-frequency cell reselection is a valid case for NR-V2X UE to read V2X SIB on F2 while camping on F1, at least for the case where V2X SIB on F2 is applied to PC5 activity on F2.
As a further step, if the V2X SIB reading on F2 is not only for intra-frequency configuration case, but also applicable to inter-frequency configuration case, then the UE
1. Not only has to select between cell-1 on F2 and cell-2 on F2 to read V2X SIB from, i.e., a virtual intra-frequency cell reselection;
2. But also has to be select between cell-1 on F2 and cell-2 on F2’ to read V2X SIB from, considering that the configuration for PC5 at F3 may come from any frequency that is different from F3 (either F2 or F2’), i.e., a virtual inter-frequency cell reselection;
[bookmark: _Toc54274661]If the V2X SIB reading is also for inter-frequency V2X configuration scenario, then the virtual cell reselection is not limited to intra-frequency cell reselection, but also is applicable to inter-frequency cell reselection.
So after RAN2 confirms on this point, it has to be reflected in both TS 38.331 and TS 36.304 and TS 38.304 for NR-V2X.
[bookmark: _Toc54274664]If RAN2 confirms UE can read V2X SIB from carrier-2, RAN2 further confirms whether the V2X SIB carrier-2 is only applied to intra-frequency NR-V2X configuration case or applied to inter-frequency NR-V2X configuration case as well. If the inter-frequency case is confirmed, it has to be reflected in both TS 38.331 and TS 36.304/38.304.
By assuming RAN2 confirm the SIB reading on non-camping frequency for both intra- and inter-frequency configuration case, a TP is provided in Annex.

Conclusion
We have the following observation
Observation 1	TS 38.304 section 5.2.4.1 has specified the behaviour for UE to trigger inter-frequency cell reselection for NR-V2X.
Observation 2	In LTE-V2X, UE can keep camping on F1, but also reading V2X SIB on F2 for intra-frequency configuration case(i.e., PC5 activity is also on F2).
Observation 3	In LTE-V2X, UE staying at F1 can read V2X SIB from F2, for which measurement on F2 is beneficial 1) for cell selection in order to prepare for PLMN selection, or 2) for virtual intra-frequency cell reselection to decide which cell on F2 to read SIB from.
Observation 4	In NR-V2X, although there is an agreement on allowing UE reading V2X SIB on F2, it is limited to dual-RAT PC5 transmission case, and currently there is no specification in TS 38.331.
Observation 5	Cell selection is a valid case for NR-V2X UE to read V2X SIB on F2.
Observation 6	Virtual intra-frequency cell reselection is a valid case for NR-V2X UE to read V2X SIB on F2 while camping on F1, at least for the case where V2X SIB on F2 is applied to PC5 activity on F2.
Observation 7	If the V2X SIB reading is also for inter-frequency V2X configuration scenario, then the virtual cell reselection is not limited to intra-frequency cell reselection, but also is applicable to inter-frequency cell reselection.

We have the following proposal:
Proposal 1	RAN2 confirm for NR-V2X, whether UE can keep camping on a carrier-1, and read V2X SIB on a carrier-2.
Proposal 2	If RAN2 confirm NR-V2X UE can read V2X SIB from carrier-2 while camping on carrier-1, the related part is added into TS 38.331, like in LTE-V2X. Otherwise, the related part for NR-V2X in TS 38.304/36.304 is removed.
Proposal 3	If RAN2 confirms UE can read V2X SIB from carrier-2, RAN2 further confirms whether the V2X SIB carrier-2 is only applied to intra-frequency NR-V2X configuration case or applied to inter-frequency NR-V2X configuration case as well. If the inter-frequency case is confirmed, it has to be reflected in both TS 38.331 and TS 36.304/38.304.

[bookmark: _In-sequence_SDU_delivery][bookmark: _Ref189809556][bookmark: _Ref174151459][bookmark: _Ref450865335]Reference
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Annex A: TP for TS 38.331
[bookmark: _Hlk43700412][bookmark: _Toc46439089][bookmark: _Toc46443926][bookmark: _Toc46486687][bookmark: _Toc52836565][bookmark: _Toc52837573][bookmark: _Toc53006213]5.2.2.3.2	Acquisition of an SI message
For SI message acquisition PDCCH monitoring occasion(s) are determined according to searchSpaceOtherSystemInformation. If searchSpaceOtherSystemInformation is set to zero, PDCCH monitoring occasions for SI message reception in SI-window are same as PDCCH monitoring occasions for SIB1 where the mapping between PDCCH monitoring occasions and SSBs is specified in TS 38.213[13]. If searchSpaceOtherSystemInformation is not set to zero, PDCCH monitoring occasions for SI message are determined based on search space indicated by searchSpaceOtherSystemInformation. PDCCH monitoring occasions for SI message which are not overlapping with UL symbols (determined according to tdd-UL-DL-ConfigurationCommon) are sequentially numbered from one in the SI window. The [x×N+K]th PDCCH monitoring occasion (s) for SI message in SI-window corresponds to the Kth transmitted SSB, where x = 0, 1, ...X-1, K = 1, 2, …N, N is the number of actual transmitted SSBs determined according to ssb-PositionsInBurst in SIB1 and X is equal to CEIL(number of PDCCH monitoring occasions in SI-window/N). The actual transmitted SSBs are sequentially numbered from one in ascending order of their SSB indexes. The UE assumes that, in the SI window, PDCCH for an SI message is transmitted in at least one PDCCH monitoring occasion corresponding to each transmitted SSB and thus the selection of SSB for the reception SI messages is up to UE implementation.
When acquiring an SI message, the UE shall:
1>	determine the start of the SI-window for the concerned SI message as follows:
2>	if the concerned SI message is configured in the schedulingInfoList:
3>	for the concerned SI message, determine the number n which corresponds to the order of entry in the list of SI messages configured by schedulingInfoList in si-SchedulingInfo in SIB1;
3>	determine the integer value x = (n – 1) × w, where w is the si-WindowLength;
3>	the SI-window starts at the slot #a, where a = x mod N, in the radio frame for which SFN mod T = FLOOR(x/N), where T is the si-Periodicity of the concerned SI message and N is the number of slots in a radio frame as specified in TS 38.213 [13];
2>	else if the concerned SI message is configured in the pos-SchedulingInfoList and offsetToSI-Used is not configured:
3>	create a concatented list of SI messages by appending the pos-SchedulingInfoList in posSI-SchedulingInfo in SIB1 to schedulingInfoList in si-SchedulingInfo in SIB1
3>	for the concerned SI message, determine the number n which corresponds to the order of entry in the concatenated list;
3>	determine the integer value x = (n – 1) × w, where w is the si-WindowLength;
3>	the SI-window starts at the slot #a, where a = x mod N, in the radio frame for which SFN mod T = FLOOR(x/N), where T is the posSI-Periodicity of the concerned SI message and N is the number of slots in a radio frame as specified in TS 38.213 [13];
2>	else if the concerned SI message is configured by the pos-SchedulingInfoList and offsetToSI-Used is configured:
3>	determine the number m which corresponds to the number of SI messages with an associated si-Periodicity of 8 radio frames (80 ms), configured by schedulingInfoList in SIB1;
3>	for the concerned SI message, determine the number n which corresponds to the order of entry in the list of SI messages configured by pos-SchedulingInfoList in SIB1;
3>	determine the integer value x = m × w + (n – 1) × w, where w is the si-WindowLength
3>	the SI-window starts at the slot #a, where a = x mod N, in the radio frame for which SFN mod T = FLOOR(x/N), where T is the posSI-Periodicity of the concerned SI message and N is the number of slots in a radio frame as specified in TS 38.213 [13];
1>	receive the PDCCH containing the scheduling RNTI, i.e. SI-RNTI in the PDCCH monitoring occasion(s) for SI message acquisition, from the start of the SI-window and continue until the end of the SI-window whose absolute length in time is given by si-WindowLength, or until the SI message was received;
1>	if the SI message was not received by the end of the SI-window, repeat reception at the next SI-window occasion for the concerned SI message in the current modification period;
NOTE 1:	The UE is only required to acquire broadcasted SI message if the UE can acquire it without disrupting unicast data reception, i.e. the broadcast and unicast beams are quasi co-located.
NOTE 2:	The UE is not required to monitor PDCCH monitoring occasion(s) corresponding to each transmitted SSB in SI-window.
NOTE 3:	If the concerned SI message was not received in the current modification period, handling of SI message acquisition is left to UE implementation.
NOTE 4:	A UE in RRC_CONNECTED may stop the PDCCH monitoring during the SI window for the concerned SI message when the requested SIB(s) are acquired.
NOTE 5:	A UE capable of NR sidelink communication and is configured by upper layers to perform NR sidelink communication on a frequency can acquire SIB12 from a cell other than serving cell (for RRC_INACTIVE or RRC_IDLE) or primary cell (for RRC_CONNECTED), if SIB12 of serving cell (for RRC_INACTIVE or RRC_IDLE) or primary cell (for RRC_CONNECTED) does not provide configuration for NR sidelink communication for the frequency, and if the cell providing configuration for NR sidelink communication for the frequency meets the S-criteria as defined in TS 38.304 [20].
1>	perform the actions for the acquired SI message as specified in sub-clause 5.2.2.4.

Annex B: TP for TS 38.304

8.2	Cell selection and reselection for Sidelink
The requirements defined in this clause for sidelink operation apply for UEs in RRC_IDLE, RRC_INACTIVE and in RRC_CONNECTED.
When UE is interested to perform NR sidelink communication on non-serving frequency, it may perform measurements on that frequency or the frequencies which can provide inter carrier NR sidelink configuration for that frequency for cell selection and intra-frequency reselection purpose in accordance with TS 38.133[8]. When UE is interested to perform V2X sidelink communication on non-serving frequency, it may perform measurements on that frequency or the frequencies which can provide inter carrier V2X sidelink configuration for that frequency for cell selection and intra-frequency reselection purpose in accordance with TS 38.133[8].
If the UE detects at least one cell on the frequency which UE is configured to perform NR sidelink communication on fulfilling the S criterion in accordance with clause 8.2.1, it shall consider itself to be in-coverage for NR sidelink communication on that frequency. If the UE cannot detect any cell on that frequency meeting the S criterion, it shall consider itself to be out-of-coverage for NR sidelink communication on that frequency.
If the UE detects at least one cell on the frequency which UE is configured to perform V2X sidelink communication on fulfilling the S criterion in accordance with clause 8.2.1, it shall consider itself to be in-coverage for V2X sidelink communication on that frequency. If the UE cannot detect any cell on that frequency meeting the S criterion, it shall consider itself to be out-of-coverage for V2X sidelink communication on that frequency.
If the UE has selected a cell on a non-serving frequency for NR sidelink communication or V2X sidelink communication, it shall perform additional intra-frequency reselection process to select a better cell for sidelink operation on that frequency in accordance with clause 8.2.1.
If the UE has selected a cell on a non-serving frequency for NR sidelink communication, it shall perform additional reselection process to select a better cell for sidelink operation on that frequency in accordance with clause 8.2.1.
[bookmark: _Toc12401263][bookmark: _Toc37298585][bookmark: _Toc46502347][bookmark: _Toc52749324]8.2.1	Parameters used for cell selection and reselection triggered for sidelink
When evaluating S criterion, or R criterion (ranking) or inter-frequency and inter-RAT cell reselection criteria, as defined in clause 5.2.3.2 and, clause 5.2.4.6 and clause 5.2.4.5 respectively, for cell selection/reselection triggered for NR sidelink communication or V2X sidelink communication on a non-serving frequency, UE shall perform the evaluation as follows:
-	The UE shall use cell selection/reselection parameters broadcast by the concerned cell (i.e. selected cell for the sidelink operation) for the evaluation.
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