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1 Introduction

This document discuss problem of SIBX size and other open issues related to SIBX.
2 Discussion
2.1 Problems of SIBX size and potential solutions

The total size of SIBx in the worst case i.e. all the IE lists as indicated in table 4-2 in Annex are configured with full length based on current running CR’s definition is around 136Mbits even only one frequency carrier is assumed. In reality it is impossible configuration(. So in order to evaluate reasonably, further assumption of configured value is needed. The SIBX size mainly depends on two aspects: the length of list and IE size. Assuming 24 SLRB (8 SLRB per cast type) and 8 QoS profile per SLRB on one frequency carrier, we could have following size estimation for the 1st level IEs while the total size is around 4311 BYTE. The rest parameter assumption could be found in Table 4-2 in Annex.
	sl-FreqInfoList-r16
	13.38%

	sl-UE-SelectedConfig-r16
	6.37%

	sl-NR-AnchorCarrierFreqList-r16
	0.07%

	sl-EUTRA-AnchorCarrierFreqList-r16
	0.33%

	sl-RadioBearerConfigList-r16
	75.36%

	SL-RLC-BearerConfig-r16
	4.11%

	sl-MeasConfigCommon-r16
	0.31%

	sl-CSI-Acquisition -r16
	0.00%

	sl-ZoneConfig-r16
	0.03%

	sl-OffsetDFN-r16
	0.03%

	t400 
	0.01%


Table 1
The heavy size of sl-RadioBearerConfigList-r16 is because of two issues:
Issue1, The size of IE SL-QoS-Profile-r16 is amplified 24*8=192 times. 

Issue2, The size of Some IE e.g. sl-GFBR-r16, sl-MFBR-r16 within SL-QoS-Profile-r16 are not optimized 

To resolve 1st issue, either the number of SLRB and QoS profile per SLRB is reduced, or we can take LTE approach for congestion control parameters i.e. table + index approach as proposed in [1] also. Assuming a length of 16 table is introduced in ASN.1 structure,then the size of IE SL-QoS-Profile-r16 will reduced from 3096 BYTE to 216 BYTE and the whole size of SIBX is reduced from 4311 BYTE to 1431 BYTE assuming 8 QoS profiles are standardized and rest 8 QoS profiles are non-standardized QoS profiles.
To resolve 2nd issue, IE size could be optimized. The size of sl-GFBR-r16 is 32 bits. It is mainly because the maximum data rate is assumed as 4T bps and the rate is increased linearly by 1K bps. If the data rate could be increased by power of 2, then 6 bits are needed. The same approach could be taken for sl-MFBR-r16. 
By combining two solutions, the size of IE SL-QoS-Profile-r16 could be reduced from 3096 BYTE to 162 BYTE.
Now the IE with largest percentage is sl-FreqInfoList-r16 which is 42% after taking above optimizations into account. Within sl-FreqInfoList-r16, 3 IEs occupy the majority size i.e. SL-SyncConfig-r16, SL-ResourcePool-r16(TX) and SL-ResourcePool-r16(RX). The size of SL-SyncConfig-r16 mainly comes from the assumption that 4 instances of this IE is configured per carrier. And the Size of SL-ResourcePool-r16(RX) is mainly because of a long string which is of 275 bits (within sl-PSFCH-Config-r16). 
	IE name
	Percentage within IiE sl-FreqInfoList-r16

	SL-SyncConfig-r16
	7.80%

	SL-ResourcePool-r16(TX)
	76.30%

	SL-ResourcePool-r16(RX)
	9.45%


Table 2

The difference between TX and RX resource pool is the IE sl-UE-SelectedConfigRP-r16 which is taken into account only by TX resource pool but not RX resource pool. Furthermore within IE sl-UE-SelectedConfigRP-r16, the heaviest IEs are as following:
	IE name
	Percentage within IE SL-ResourcePool-r16(TX)

	sl-ThresPSSCH-RSRP-List -r16
	25.44%

	sl-CBR-Priority-TxConfigList-r16
	49.97%


Table 3

No more size can be squeezed from these two IEs because only index of two tables in cell level are referred. One solution is to set these two IEs not per resource pool, but per cell. In current example only 50% percent size will be reduced because only two TX resource pools per carrier per BWP per cell are assumed. But when more frequency/BWP/TX resource pools are configured, the saved size will be significant. For example, if 8 frequency carriers per cell, 2 BWP per carrier and 5TX resource pools (one is exceptional resource pool) are assumed, it means totally there are 8*2*5=80 TX resource pools. Now if we set these two IEs as cell level IEs, then only one instance is needed i.e. 79/80 is saved. Note the total size of these two IEs are 166 BYTE. In LTE, sl-ThresPSSCH-RSRP-List -r16 is a cell level IE while sl-CBR-Priority-TxConfigList-r16 is a resource pool level IE called SL-CBR-PPPP-TxConfigList-r14. In addition the size of the sl-UE-SelectedConfigRP-r16 is critical for LTE system due to its limited SIB capability. The impact on SIB size by proposal1/2/3 can be found in Table 4-4 in Annex.
Proposal1: To introduce table + index approach for IE SL-QoS-Profile-r16
Proposal2: To adjust the granularity for sl-GFBR-r16, sl-MFBR-r16 from linear increment to be power of 2

Proposal3: To set IEs in table 3 as cell level IEs instead of per cell per frequency per BWP per resource pool.
The parameter maxNrofSLRB-r16, maxSL-LCID-r16 and maxNrofSL-QFIs-r16 are 512,512 and 2048 respectively. The SIBX size in worst case explores is mainly because of these 3 parameters. It means such large number is not necessary but misleading. Another consideration is that parameters in SIB are not necessary for full flexibility. UE which can acquire SIB can ask for more parameters if it is really needed. Having said that we believe at least maxNrofSL-QFIs-r16 should be redefined. One example is that maxNrofSL-QFIs-r16 equals to 64 considering the maximum number of QoS flow per radio bearer could be 63 which is defined in CT1.
Proposal4 To define maxNrofSL-QFIs-r16 equal to 64
By taking all the optimization into account, the total size of SIBX is 1212 BYTE. This is obviously too big for LTE which SIB capacity is 271BYTE. If all parameters in table 4-2 in Annex are set to be 1 except for PriorityNumber, the minimum size is 334 BYTE. Apparently this set of parameter is not doable(. By assuming some reasonable parameters as indicated in table 4-3 in Annex, the SIBX size is around 626 BYTE. In LTE, SIB is scheduled by DCI format 1A or 1C and the potential maximum SIB size is 2216 bits and 1736 bits according to the table Table 7.1.7.2.1-1 in 36.213. So apparently SIBx can’t fit in LTE SIB! 
Observation0: the minimum SIBX can’t fit into LTE system.

In order to fit into maximum LTE SIB capacity, the SIBX should be segmented. There are two alternatives to segment SIBx:
Alt1: the segmentation is done in NR RRC and keep current LTE running CR untouched

Alt2: the segmentation is done in LTE RRC and keep current NR running CR untouched

In Alt1, the content of SIBX i.e. sl-ConfigCommonNR-r16 should be encoded at first into an OCTET string, and then the SIBX will looks like following:
SIBX-r16 ::=       SEQUENCE {

segmentNumber-r16




INTEGER (0..7),

segmentType-r16





ENUMERATED {notLastSegment,lastSegment}

OPTIONAL,
SIBX-SegmentContainer-r16


OCTET STRING,

    nonCriticalExtension                SEQUENCE {}                         OPTIONAL

}

If UE acquire SIBX in LTE system, it needs decode every segment and then decode whole SIBX after concatenate all the segments i.e. UE need decode twice.
In Alt2, the message format is the same, there is no essential difference in terms of decoding in PHY layer and ASN.1 level. The benefit compared to Alt1 is that segmentation is not visible in NR RRC spec. Because segmentation is only needed for LTE system it seems Alt2 is cleaner solution.

Proposal5: To introduce segmentation of SIBX in LTE
2.2 Cell reselection issue due to on-demand V2X-SIBs 

Agreement in #106meeting:

Agreements on SL configurations: 

1: 
For idle/inactive UE, NR V2X SI can be provided on-demand. It is a network decision whether the NR V2X SI is broadcast at a given time. FFS for connected UE.

Agreement in #107bis meeting:

2, In NR cell, NR SI including LTE V2X SI can be provided on-demand (like any other SI).

These above 2 agreements show V2X-SIBs for both LTE and NR can be provided on-demand.

In RAN2#107bis meeting when document [2] is discussed, one open issue is left as following:
Proposal 3: RAN2 to discuss how to handle the case where the V2X SI is provided on-demand and the UE is not able to judge whether there is only anchor carrier configuration.

If V2X SI is not broadcast in neighboring cell and if UE in RRC_IDLE/INACTIVE state wants to acquire the V2X SI to identify frequency priority for cell reselection, the only way is to send SI request to the network. The problem is that in order to send SI Request to network, UE has to reselect that cell first. So it become a chicken-egg issue. There are 3 alternatives in [2] as following:
Alt1: Introduce a limitation that if the NR V2X SI only provides the anchor carrier configuration, it should not be provided on-demand

Alt2: If the NR V2X SI is provided on-demand, then the UE does not prioritize this cell

Alt3: Leave it to UE implementation

Alt1 is feasible to some extent. Based on SIB1 of neighbouring cell, UE then can know whether the V2X SI contain anchor carrier only or there are some intra/inter-frequency configuration. But for UE configured to perform either V2X or NR sidelink transmission, it doesn’t know the RAT information of V2X SI in neighbouring cell which results in misjudgement of the frequency priority according RAN2’s agreement so far. The consequence of Alt2 is that carrier(s) providing V2X service could not be prioritized at all. Alt3 is not feasible in case NR V2X SI is provided on-demand since there is chicken-egg issue.
If UE can get RAT information about V2X SI of neighbouring cell from serving cell, then UE can judge in advance even V2X SI is provided on-demand in neighbouring cell i.e. it is not broadcast yet. Actually anchor frequency list in serving frequency will serve this purpose. Following is the field description of NR anchor carrier:

sl-NR-AnchorCarrierFreqList

This field indicates the NR anchor carrier frequency list, which can provide the NR sidelink communication configurations.
After acquiring this from SIBx, UE knows there is a NR frequency which provides NR sidelink communication configurations. The same logic applies for sl-EUTRA-AnchorCarrierFreqList. So the solution is actually simple. If network doesn’t broadcast SIBx but provide it by on-demand, then this frequency should be indicated by other frequency as anchor frequency in SIBx.
Proposal 6 If network doesn’t broadcast SIBx but provide it by on-demand, then this frequency should be indicated by other frequency as anchor frequency in SIBx
During email discussion [108#103], the answers to Q1 are diverse as following:

	Q1: In the case that the UE is configured to perform both NR V2X communication and LTE V2X communication, but cannot find the frequency which can provide both NR and LTE V2X configuration, what is the suggested UE behaviour ?
Alt1: The UE should consider the priority of its NR SL service and LTE SL service, then select the frequency which provide the SL configuration of corresponding RAT.
Alt 2: The UE should de-prioritize those frequencies which cannot provide SL configuration of any RAT.
Alt 3: The UE should follow LTE in coverage behaviour, where it should apply SIB configuration if it can find any cell of which satisfies S criteria and V2X SIB is provided.
Alt 4: The UE should select the frequency which provides SL configuration of single RAT based on whether the V2X SIB is provided by broadcast or on demand.


If proposal 3 is agreeable then whether V2X SIB is provided by broadcast or on demand has no difference. Hence Alt4 is not a reasonable approach. Alt3 is kind of consequence of either Alt1 or Alt2 i.e. as long as frequency with or without providing V2X SIB are differentiated by priority rule, then outcome is that UE will reselect to any cell of the frequency providing V2X SIB. The difference between Alt1 and alt2 is whether priority of SL service should be taken into account. In order to make progress, one compromise is that no service priority is taken into account but it is formulated as such that frequency providing V2X SIB will be prioritized instead of saying frequency not providing V2X SIB is deprioritized.
Proposal7: UE’s behaviour when it is configured to perform NR SL and V2X SL but can’t find frequency providing configuration for both RATs, it should prioritize frequency providing V2X SIB of either RAT.
2.3 SIB reading for inter-RAT

For a UE is configured to perform dual-RAT V2X, i.e., both LTE-V2X and NR-V2X, if the UE is in-coverage

· If the serving cell provides configuration for both RAT, and if the UE support cross-RAT configuration, the UE would just follow the configuration, i.e., via either SIB or dedicated RRC;

· Else, if the serving cell only provides configuration for a single RAT, e.g., NR-V2X, or the UE does not support cross-RAT configuration, how should the UE behave for LTE-V2X (assuming LTE-V2X on frequency F1)?

· Case-1: follow pre-configuration directly;

· Case-2: follow SIB on F1 if exists, otherwise follow pre-configuration;

Observation 1 If the serving cell cannot provide configuration for both RATs which the UE is configured to operate but just a single RAT, or the UE does not support cross-RAT configuration, one left issue is whether the UE can follow the SIB configuration (if exist) for the other RAT from the concerned frequency.
According to TS 36.331, it allows the UE to read SIB21/26 for TX configuration, in case the concerned frequency is not included in the inter-frequency list of the serving cell/Pcell:

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;
And also it allows the UE to read SIB21/26 for RX configuration, in case it is not provided by the serving cell/Pcell, no matter whether the concerned frequency is included in the inter-frequency list

1>
if the UE is capable of V2X sidelink communication and is configured by upper layers to receive V2X sidelink communication on a frequency, which is not primary frequency:

2>
if neither SystemInformationBlockType21 nor SystemInformationBlockType26 of the serving cell/ PCell provide reception resource pool for V2X sidelink communication for the concerned frequency; and

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;
Observation 2 According to TS 36.331, the UE can follow the SIB configuration (if exist) from the concerned frequency. 

Furthermore, this intention also aligns with SA2 specification as follows
-
If the UE intends to use "operator-managed" radio resources (i.e. carrier frequency) for V2X service that are not operated by the UE's serving cell, as specified in clause 5.1.2.1, or if the UE is out of coverage, the UE shall search for a cell in any PLMN that is operating the provisioned radio resources (i.e. carrier frequency) as defined in TS 36.300 [9] and TS 36.304 [10] (if LTE based PC5 is selected for the V2X communication) or as defined in TS 38.300 [11] and TS 38.304 [12] (if NR based PC5 is selected for the V2X communication), and:

-
If the UE finds such a cell in the registered PLMN or a PLMN equivalent to the registered PLMN, and authorization for V2X communications over PC5 reference point to this PLMN is confirmed, the UE shall use the radio resource description indicated by that cell. If that cell does not provide radio resources for V2X service, the UE shall not perform V2X message transmission and reception on those radio resources.

Observation 3 According to TS 23.287, the UE should follow the configuration from the concerned frequency, in case the concerned frequency is not operated by the serving cell.

Considering that, it is suggested to go for case-2 above. The only delta part to consider is the on-demand behaviour in NR, i.e., the reading is only possible when it is already being broadcasted. Otherwise, UE cannot trigger the SI broadcasting in an on-demand way.

Proposal8: If the serving cell cannot provide configuration for both RATs which the UE is configured to operate but just a single RAT, or the UE does not support cross-RAT configuration, the UE can follow the SIB configuration (if exist) for the other RAT from the concerned frequency if it is broadcasted.
3 Conclusion
Proposal1: To introduce table + index approach for IE SL-QoS-Profile-r16
Proposal2: To adjust the granularity for sl-GFBR-r16, sl-MFBR-r16 from linear increment to be power of 2

Proposal3: To set IEs in table 3 as cell level IEs instead of per cell per frequency per BWP per resource pool.
Proposal4: To define the 3 parameters maxNrofSLRB-r16 and maxSL-LCID-r16 and maxNrofSL-QFIs-r1 equal to 64

Proposal5: To introduce segmentation of SIBX in LTE
Proposal6: if network doesn’t broadcast SIBx but provide it by on-demand, then this frequency should be indicated by other frequency as anchor frequency in SIBx

Proposal7: UE’s behaviour when it is configured to perform NR SL and V2X SL but can’t find frequency providing configuration for both RATs, it should prioritize frequency providing V2X SIB of either RAT.
Proposal8: If the serving cell cannot provide configuration for both RATs which the UE is configured to operate but just a single RAT, or the UE does not support cross-RAT configuration, the UE can follow the SIB configuration (if exist) for the other RAT from the concerned frequency if it is broadcasted.
4 Annex

SIB container capability estimation based on table 5.1.3.1-1 in 38.214
	MCS Index
	Modulation Order
	Target code Rate R x [1024]
	Spectral
	BW(5M)
	BW(10M)
	BW(20M)

	IMCS
	Qm
	
	efficiency
	24
	48
	96

	0
	2
	120
	0.2344
	736
	1480
	2968

	1
	2
	157
	0.3066
	968
	1936
	3880

	2
	2
	193
	0.377
	1192
	2384
	4776

	3
	2
	251
	0.4902
	1552
	3104
	6208

	4
	2
	308
	0.6016
	1904
	3808
	7616

	5
	2
	379
	0.7402
	2344
	4688
	9376

	6
	2
	449
	0.877
	2776
	5552
	11112

	7
	2
	526
	1.0273
	3248
	6504
	13016

	8
	2
	602
	1.1758
	3720
	7448
	14896

	9
	2
	679
	1.3262
	4200
	8400
	16800

	10
	4
	340
	1.3281
	4200
	8408
	16824

	11
	4
	378
	1.4766
	4672
	9352
	18704

	12
	4
	434
	1.6953
	5368
	10736
	21480

	13
	4
	490
	1.9141
	6056
	12120
	24248

	14
	4
	553
	2.1602
	6840
	13680
	27368

	15
	4
	616
	2.4063
	7616
	15240
	30488

	16
	4
	658
	2.5703
	8136
	16280
	32568

	17
	6
	438
	2.5664
	8128
	16256
	32520

	18
	6
	466
	2.7305
	8648
	17296
	34600

	19
	6
	517
	3.0293
	9592
	19192
	38384

	20
	6
	567
	3.3223
	10520
	21048
	42096

	21
	6
	616
	3.6094
	11432
	22864
	45736

	22
	6
	666
	3.9023
	12360
	24720
	49448

	23
	6
	719
	4.2129
	13344
	26688
	53384

	24
	6
	772
	4.5234
	14328
	28656
	57320

	25
	6
	822
	4.8164
	15256
	30512
	61032

	26
	6
	873
	5.1152
	16200
	32408
	64816

	27
	6
	910
	5.332
	16888
	33776
	67560

	28
	6
	948
	5.5547
	17592
	35192
	70384


Table 4-1
	List length parameters
	Configured length

	maxNrofFreqSL-r16
	1

	maxSL-SyncConfig-r16
	4

	maxNrofSL-BWPs-r16
	1

	maxNrofRXPool-r16
	1

	maxNrofTXPool-r16
	1

	maxNrofSLRB-r16
	24

	maxNrofSL-QFIs-r1
	8

	maxSL-LCID-r16
	24

	maxCBR-Config-r16
	8

	maxTxConfig-r16
	16

	maxCBR-Level-r16
	16

	maxPSSCH-TxConfig-r1
	8

	maxNrofSL-ObjectId-r16
	1

	PriorityNumber
	8

	maxSCSs
	5

	maxNrofPeriod
	1

	maxFreqSL-EUTRA-r16
	8


Table 4-2

	List length parameters
	Configured length

	maxNrofFreqSL-r16
	1

	maxSL-SyncConfig-r16
	4

	maxNrofSL-BWPs-r16
	1

	maxNrofRXPool-r16
	1

	maxNrofTXPool-r16
	1

	maxNrofSLRB-r16
	4

	maxNrofSL-QFIs-r1
	2

	maxSL-LCID-r16
	4

	maxCBR-Config-r16
	4

	maxTxConfig-r16
	16

	maxCBR-Level-r16
	4

	maxPSSCH-TxConfig-r1
	4

	maxNrofSL-ObjectId-r16
	1

	PriorityNumber
	8

	maxSCSs
	1

	maxNrofPeriod
	4

	maxFreqSL-EUTRA-r16
	1


Table 4-3

	IE name
	Original size
	size with table+index approach
	size with further optimized sl-GFBR-r16, sl-MFBR-r16
	size with further cell level Ies

	sl-FreqInfoList-r16
	577.0 
	577.0 
	577.0 
	411.0 

	sl-UE-SelectedConfig-r16
	274.8 
	274.8 
	274.8 
	274.8 

	sl-NR-AnchorCarrierFreqList-r16
	2.9 
	2.9 
	2.9 
	2.9 

	sl-EUTRA-AnchorCarrierFreqList-r16
	14.1 
	14.1 
	14.1 
	14.1 

	sl-RadioBearerConfigList-r16
	3249.1 
	369.1 
	315.1 
	315.1 

	SL-RLC-BearerConfig-r16
	177.0 
	177.0 
	177.0 
	177.0 

	sl-MeasConfigCommon-r16
	13.4 
	13.4 
	13.4 
	13.4 

	sl-CSI-Acquisition -r16
	0.1 
	0.1 
	0.1 
	0.1 

	sl-ZoneConfig-r16
	1.4 
	1.4 
	1.4 
	1.4 

	sl-OffsetDFN-r16
	1.4 
	1.4 
	1.4 
	1.4 

	t400 
	0.5 
	0.5 
	0.5 
	0.5 

	Total size
	4311.6 
	1431.6 
	1377.6 
	1211.6 


Table 4-4 SIBX size (BYTE)
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