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[bookmark: OLE_LINK1][bookmark: OLE_LINK2]In this contribution, we will further discuss the remaining RRC open issues which must be solved in order to complete the Rel-16 V2X. 
Discussion
Issue #N.002: PC5 AS configuration failure 
Regarding to the AS configuration failure, the following agreements were reached in the last RAN2 meeting:
	The RRC connected TX UE reports a new failure cause to the NW upon the reception of RRCReconfigurationFailureSidelink from the RX UE.
In case an AS configuration failure message is received from the RX UE, the TX UE shall not apply the SLRB configuration(s), which were included in the corresponding failed AS configuration message.
Upon T400 expiry, TX UE detects PC5-RRC RLF and performs the same operations as RLF.


And the following description in TS38.331 [5] was also agreed:
	[bookmark: _Toc20425736][bookmark: OLE_LINK11][bookmark: OLE_LINK12][bookmark: _Toc37067752][bookmark: _Toc36843463][bookmark: _Toc36836486][bookmark: _Toc36756945]5.8.9.1.8	Sidelink RRC reconfiguration failure
The UE shall perform the following actions upon reception of the RRCReconfigurationFailureSidelink:
1>	stop timer T400, if running;
2>	continue using the configuration used prior to corresponding RRCReconfigurationSidelink message;
1>	if UE is in RRC_CONNECTED:
2>	perform the sidelink UE information for NR sidelink communication procedure, as specified in 5.8.3.3 or sub-clause 5.10.X in TS 36.331 [10];
Editor Notes: FFS on the need of further UE behaviors upon PC5 AS configuration failure.


Based on the above description, the leftover issues regarding to this topic are listed below:
· Issue 1: What should be included in the RRCReconfigurationFailureSidelink message?
· Issue 2: Whether further UE behaviors upon PC5 AS configuration failure are needed?
For issue 1, in the last RAN2 meeting, the following options were proposed:
a) A failure type of “AS configuration failure” is included; 
b) The SLRB configurations (signaled in the RRCReconfigurationSidelink from the peer UE) that caused the AS configuration failure are included; 
c) Nothing is included, keeping RRCReconfigurationFailureSidelink as an empty message.
For Option a), in our understanding, many factors may result the SLRB configuration failure, e.g., SLRB related parameter wrong configuration, other parameter wrong configuration, LCID collision, ASN.1 codeing/decoding error and so on. If the failure type is included in the RRCReconfigurationFailureSidelink message as suggested in option a), it should first discuss how many failure types should be defined. And then, it should further discuss whether different Tx UE behaviors should be performed for different type of configuration failure, e.g.:
· If failure type is LCID collision, the Tx UE does not need to inform the network, it only needs to update the LCID;
· If the failure type is SLRB related parameter wrong configuration or other parameters wrong configuration,  the Tx UE needs to inform the network to let the network update these configuration;
· If the failure type is ASN.1 coding/decoding error, Tx UE cannot judge what happen, whether it should report it to gNB needs further discussion.
Based on the above analysis, it is obvious that option a) will bring much specification efforts and UE complexity. It is doubtable whether the gain is worth the complexity. Hence, option a) is not preferred.
For option b), AS configuration failure is not always caused by the SLRB configuration failure, hence it is not a complete solution. It had better work together with option a), while option a) is not preferred.
Considering the timeline, specification effort and UE complexity, option c) is preferred.
[bookmark: _Ref35615059][bookmark: OLE_LINK7][bookmark: OLE_LINK8]Proposal 1: Nothing is included in the RRCReconfigurationFailureSidelink message.
For issue 2, upon receiving RRCReconfigurationFailureSidelink, the UE behaviors depend on its state:
· For RRC_CONNECTED UE, it has been agreed that UE reports failure case to the network. Whether RRC reconfiguration is performed should be decided by network. No additional UE behaviors are needed. It can just follow the network command.
· For RRC_IDLE/RRC_INACTIVE/OOC UE, the SLRB configuration is acquired based on SIB or pre-configuration. Once the UE receives RRCReconfigurationFailureSidelink, nothing can be performed since it cannot update the SLRB configuration. 
[bookmark: _Ref35615065]Proposal 2:  No additional UE behaviours upon receiving the RRCReconfigurationFailureSidelink message are needed.
Issue #N.006: QoS flows not mapped to any SLRB configurations in SIB
On the last RAN2 meeting, regarding to the QoS flow and SLRB mapping, for RRC_IDLE/INACTIVE UE, one issue is proposed. That is if a UE is configured by the upper layers to transmit a QoS flow, but there is no corresponding SLRB configuration in the SIB, the UE behavior is unclear. Some companies suggest that the UE can initiate RRC connection setup procedure in this case.
It is obvious that this issue does not only exist for RRC_IDLE/INACTIVE UE, but also exists for OOC UE. For example, for OOC UE, it is also possible that one QoS flow arrives but there is no corresponding SLRB configuration according to the preconfiguration. For OOC UE, in order to ensure this service can be transmitted, it had better introduce one default SLRB to covey such QoS flow. Hence for RRC_IDLE/INACTIVE UE, it had better use the same method as OOC UE as baseline. And further enhancement can be considered for RRC_IDLE/INACTIVE UE. That is if the default SLRB configuration cannot meet the QoS requirement, the UE’s upper layer can trigger the UE to initiate RRC connection setup procedure. 
[bookmark: _Ref37402822]Proposal 3:  The default SLRB should be introduced for RRC_IDLE/INACTIVE/OOC UE, and if one QoS flow arrives and there is no corresponding SLRB configuration, the default SLRB can be used.
[bookmark: _Ref37402824]Proposal 4: For RRC_IDLE/INACTIVE UE, if the current QoS flow/SLRB mapping cannot meet the QoS requirement, the UE’s upper layer can trigger the UE to initiate the RRC connection setup procedure.
Issue #N.010: Need of SIB size reduction
According to [3], the current V2X SIB is designed as below:
	[bookmark: _Toc37067860][bookmark: _Toc36843571][bookmark: _Toc36836594][bookmark: _Toc36757053]–	SIB12
SIB12 contains NR sidelink communication configuration.
SIB12 information element
-- ASN1START
-- TAG-SIB12-START
									
SIB12-r16 ::=                     SEQUENCE {
    sl-ConfigCommonNR-r16            SL-ConfigCommonNR-r16,
    lateNonCriticalExtension         OCTET STRING                          OPTIONAL,
    ...
}

SL-ConfigCommonNR-r16 ::=        SEQUENCE {
    sl-FreqInfoList-r16              SEQUENCE (SIZE (1..maxNrofFreqSL-r16)) OF SL-FreqConfigCommon-r16          OPTIONAL,    -- Need R
    sl-UE-SelectedConfig-r16             SL-UE-SelectedConfig-r16                                               OPTIONAL,    -- Need R
    sl-NR-AnchorCarrierFreqList-r16      SL-NR-AnchorCarrierFreqList-r16                                        OPTIONAL,    -- Need R
    sl-EUTRA-AnchorCarrierFreqList-r16   SL-EUTRA-AnchorCarrierFreqList-r16                                     OPTIONAL,    -- Need R
    sl-RadioBearerConfigList-r16         SEQUENCE (SIZE (1..maxNrofSLRB-r16)) OF SL-RadioBearerConfig-r16       OPTIONAL,    -- Need R
    sl-RLC-BearerConfigList-r16          SEQUENCE (SIZE (1..maxSL-LCID-r16)) OF SL-RLC-BearerConfig-r16         OPTIONAL,    -- Need R
    sl-MeasConfigCommon-r16              SL-MeasConfigCommon-r16                                                OPTIONAL,    -- Need R
    sl-CSI-Acquisition-r16               ENUMERATED {enabled}                                                   OPTIONAL,    -- Need R
    sl-OffsetDFN-r16                     INTEGER (0..1000)                                                      OPTIONAL,    -- Need R
    t400                                 ENUMERATED {ms100, ms200, ms300, ms400, ms600, ms1000, ms1500, ms2000} OPTIONAL,    -- Need R
    ...
}
SL-NR-AnchorCarrierFreqList-r16 ::=  SEQUENCE (SIZE (1..maxFreqSL-NR-r16)) OF ARFCN-ValueNR

SL-EUTRA-AnchorCarrierFreqList-r16 ::= SEQUENCE (SIZE (1..maxFreqSL-EUTRA-r16)) OF ARFCN-ValueEUTRA

-- TAG-SIB12-STOP
-- ASN1STOP



Based on the above SIB12 design, it is obvious that sl-RadioBearerConfigList-r16 and sl-RLC-BearerConfigList-r16 occupy a large percentage of the SIB12 overhead. In the following, the detailed size will be analyzed, which is shown in the following Table-1:
                      Table-1 Size of SL-RadioBearerConfig-r16 and SL-RLC-BearerConfig-r16
	           
	Size(bit)
	Total size of IE(bit)

	SL-RadioBearerConfig-r16
	slrb-Uu-ConfigIndex-r16
	9 
	StandardizedPQI: 940
Non-StandardizedPQI: 1350

	
	sl-SDAP-Config-r16 
[bookmark: OLE_LINK22][bookmark: OLE_LINK23](note: assiming the value of  maxNrofSL-QFIs-r16 =10)
	StandardizedPQI
	888
	

	
	
	Non-StandardizedPQI
	1298
	

	
	sl-PDCP-Config-r16
	34
	

	
	sl-TransRange-r16
	5
	

	
	Other(optional/…)
	4
	

	SL-RLC-BearerConfig-r16
	[bookmark: OLE_LINK33][bookmark: OLE_LINK34]sl-RLC-BearerConfigIndex-r16
	8
	AM: 88
UM: 62

	
	sl-ServedRadioBearer-r16
	10
	

	
	sl-RLC-Config-r16
(note: assiming the SN length of RLC AM=18 bit and SN length of RLC UM=12 bit)
	RLC AM
	41(AM) 
15(UM) 
	

	
	
	RLC UM
	
	

	
	[bookmark: OLE_LINK35][bookmark: OLE_LINK36]sl-MAC-LogicalChannelConfig-r16
	25
	

	
	Other(optional/…)
	4
	


[bookmark: OLE_LINK39][bookmark: OLE_LINK40]The value of maxSL-LCID-r16 and maxNrofSLRB-r16 are both 512, and the number of StandardizedPQI currently is 10 [4], hence the maximum size of sl-RadioBearerConfigList-r16 and sl-RLC-BearerConfigList-r16 will be:
· RadioBearerConfigList-r16:  10*940=9400 for standardized PQI.
· RadioBearerConfigList-r16:  512*88=45056 bit (RLC AM)  or 512*62=31744 bit ( RLC UM)
According to [5] and [6], the SIB size restriction of NR and LTE are as below:
	NR
NOTE:	The physical layer imposes a limit to the maximum size a SIB can take. The maximum SIB1 or SI message size is 2976 bits.
LTE
NOTE 1:	The physical layer imposes a limit to the maximum size a SIB can take. When DCI format 1C is used the maximum allowed by the physical layer is 1736 bits (217 bytes) while for format 1A the limit is 2216 bits (277 bytes), see TS 36.212 [22] and TS 36.213 [23]. For BL UEs and UEs in CE, the maximum SIB and SI message size is 936 bits, see TS 36.213 [23]. For NB-IoT, the maximum SIB and SI message size is 680 bits, see TS 36.213 [23].


It is obviously that current SIB12 is larger than the maximum SI message size of both LTE and NR. Hence, V2X SIB size reduction is necessary.
[bookmark: _Ref35869712]Proposal 5: SIB12 size reduction is necessary.
In order to reduce the SIB12 size, there are three possible options:
· Option 1: Reduce the overhead of sl-RadioBearerConfigList-r16 and sl-RLC-BearerConfigList-r16.
· Option 2:  Segment the SIB12.
· Option 3:  The RRC_IDLE/INACTIVE UE uses preconfigured SLRB configuration, so that the SLRB configuration is not provided by SIB12.
For option 1, some information elements size reduction methods have been proposed in [7]. By taking all the optimization into account, the total size of SIB12 is 1212 BYTE. It is obvious that it is still larger than the NR and LTE maximum SI message size limitation. Hence, option 1 is not acceptable.
For option 2, considering the big size of sl-RadioBearerConfigList-r16 and sl-RLC-BearerConfigList-r16, simple segmentation does not work. It should work together with Option 1 in order to meet the NR and LTE SIB size limitation.  The specification efforts are great which including:
· How to reduce the information elements size?
· For NR cell, how to perform the segmentation for NR SIB12?
· For LTE cell, if SIBX is contained in LTE SIB, how to perform the segmentation?
Compared with option 2, option 3 has less specification effort. The pre-configuration for OOC UE can be reused.  Additionally, we think the gain of providing the mapping between QoS flow and SLRB through SIB is unclear compared with pre-configuration. Unless the benefit of providing QoS flow/SLRB mapping through SIB is justified, option 3 is preferred.
[bookmark: _Ref35869716]Proposal 6:  In order to reduce the SIB12 size, SLRB configuration can be pre-configured, and does not need to be provided by SIB12.
Issue #N.026:V2X resource usage for exceptional cases
Regarding to the exceptional cases, it was agreed that:
	As in LTE V2X, when configured in mode 1, UE use exceptional pool in the following cases:
	i) When UE detect Uu physical layer problems or radio link failure.
	ii) Before UE finish the initiated connection (re)establishment.
	iii) During handover

	Agreements on SL configured grant type1: 
1: 	Configured SL grant type 1 cannot be used at least while T311 is running.
2:	Configured SL grant type 1 will be used while T310 is running.


Based on the above agreements, if T310 is running, for those logical channels that cannot use the type 1 CG, it is obvious that only exceptional pool can be used. However, for those logical channels which can use the type 1 CG, it is unclear whether the exceptional pool or type 1 CG will be used. 
In our understanding, if logical channels can use the type 1 CG, it had better use the type 1 CG instead of the exceptional pool since type 1 CG can provide better performance compared with the exceptional case at most cases.
[bookmark: _Ref37402830]Proposal 7:  During T310 is running, for those logical channel(s) which can use type 1 CG, it had better use type 1 CG instead of exceptional pool.
Issue #N.028: Sidelink RRC reconfiguration failure
According to [5], it has been captured that
	NOTE 1:	When the same logical channel is configured with different RLC mode by another UE, the UE handles the case as sidelink RRC reconfiguration failure.


Besides the above sidelink RRC reconfiguration failure case, there are other sidelink configuration failure cases need to be captured, shown as in the following Figure-1. 



                                      Figure-1 Sidelink RRC reconfiguration failure cases

In Figure-1(a), the two SLRBs initiated by UE1 and UE2 are configured with the same SLRB-PC5-ConfigIndex but different LCID. It is common understanding that one SLRB should be associated with one PDCP entity, but in this case, it is hard to identify these two SLRBs in PDCP layer. In addition, according to the current RRC spec, when performing SLRB release, only SLRB-PC5-ConfigIndex will be indicated in the slrb-ConfigToReleaseList, hence there will be misunderstanding which performing SLRB release. In order to solve the above issues, this case should be regarded as sidelink RRC reconfiguration failure.
In Figure-1(b), the two SLRBs initiated by UE1 and UE2 are configured with different SLRB-PC5-ConfigIndex but same LCID. It is common understanding that the logical channel is marked with LCID in RLC layer. If this configuration is allowed, two different PDCP entities will be associated with only one RLC entity, which is not allowed.
[bookmark: _Ref37402832]Proposal 8:  When two SLRBs configured with the same SLRB-PC5-ConfigIndex but different LCID or different SLRB-PC5-ConfigIndex but same LCID, they can be treated as sidelink RRC reconfiguration failure.
Issue #N.031: Zone configuration
On the last RAN2 meeting, the following agreement was reached regarding to the zone configuration:
	FFS if sl-ZoneIdLongiMod-r16 and sl-ZoneIdLatiMod-r16 are fixed sized with INTEGER (64) and there is no need of configuration from ASN.1


According to the RAN1 LS [1], RAN1 has reached the following agreements:
	Agreements:
· Zone length and zone width are always the same and configurable among {5m, 10m, 20m, 30m, 40m, 50m} per communication range requirement per resource pool. 
· Zone ID bit field size is 12.


According to RAN1 LS, Zone ID is 12 bit. It is determined based on the assumption that the zone length and the zone width both use fix size 6bit that is INTEGER (64). Hence we can confirm that the sl-ZoneIdLongiMod-r16 and sl-ZoneIdLatiMod-r16 are fixed sized with INTEGER (64) and there is no need of configuration from ASN.1
[bookmark: _Ref35615069]Proposal 9:  Confirm that the sl-ZoneIdLongiMod-r16 and sl-ZoneIdLatiMod-r16 are fixed sized with INTEGER (64) and there is no need of configuration from ASN.1.
From the perspective of necessity, zone is introduced in RAN1 only used for estimating the distance between Tx and Rx UE. It means that the zone length/width configuration is only related to the communication range requirement, andit is unnecessary configure different zone configuration for the same communication range requirement in different resource pool. In addition, if the zone is configured per communication range requirement per resource pool, it is difficult to guarantee that for the same communication range requirement, the zone configuration is consistent in the Tx resource pool and Rx resource pool. For example, UE1 sends SL groupcast signaling to UE2. UE1 is in RRC_CONNECTED, while UE2 is in OOC. When gNB configures the Tx resource pool to UE1, it’s very hard to guarantee the consistent zone configuration for the same communication range requirement with the Rx resource pool since the Rx resource pool is preconfigured.
[bookmark: _Ref35615073][bookmark: _Ref37402835]Proposal 10:  The zone configuration should be configured per communication range requirement, not per communication range requirement per resource pool.
[bookmark: _Ref36820546]Proposal 11:  Send LS to RAN1 to check whether zone configuration configured per communication range requirement is feasible.
[bookmark: OLE_LINK13][bookmark: OLE_LINK14]SDU type reporting in SUI
One the last RAN2 meeting, one contribution proposed to report the IP or non-IP indication in the SUI for SLRB configuration request, in order to facilitate the gNB to judge whether an SLRB should be configured with header compression. 
According to [2], SA2 has captured that:
	A PC5 unicast link supports V2X communication using a single network layer protocol e.g. IP or non-IP.


Based on the above specification, it can be concluded that all SLRBs belonging to one PC5 unicast link use the same SDU type. For RRC_CONNECTED UE, it may be benefit for the UE to report the SDU type of this SLRB to facilitate the header compression configuration. But even if this is not reported, it can still work. For example, the network can always configure header compression for each SLRB. In the UE PDCP layer, it can judge whether header compression should be used or not for this SLRB based on the SDU type of this SLRB. In addition, for RRC_IDLE/INACTIVE/OOC UE, it is impossible to report the SDU type to the network, while the UE needs to use SIB or pre-configuration to perform header compression configuration. Hence, a common solution for all UEs in different states is preferred and there is no strong motivation to support reporting SDU type in SUI.
[bookmark: _Ref35615094]Proposal 12: For RRC_CONNECTED UE, the SDU type does not need to be indicated in the SUI.
Conclusion
According to the analysis in section 2, it is proposed:
Proposal 1: Nothing is included in the RRCReconfigurationFailureSidelink message.
Proposal 2:  No additional UE behaviours upon receiving the RRCReconfigurationFailureSidelink message are needed.
Proposal 3:  The default SLRB should be introduced for RRC_IDLE/INACTIVE/OOC UE, and if one QoS flow arrives and there is no corresponding SLRB configuration, the default SLRB can be used.
Proposal 4: For RRC_IDLE/INACTIVE UE, if the current QoS flow/SLRB mapping cannot meet the QoS requirement, the UE’s upper layer can trigger the UE to initiate the RRC connection setup procedure.
Proposal 5: SIB12 size reduction is necessary.
Proposal 6:  In order to reduce the SIB12 size, SLRB configuration can be pre-configured, and does not need to be provided by SIB12.
Proposal 7:  During T310 is running, for those logical channel(s) which can use type 1 CG, it had better use type 1 CG instead of exceptional pool.
Proposal 8:  When two SLRBs configured with the same SLRB-PC5-ConfigIndex but different LCID or different SLRB-PC5-ConfigIndex but same LCID, they can be treated as sidelink RRC reconfiguration failure.
Proposal 9:  Confirm that the sl-ZoneIdLongiMod-r16 and sl-ZoneIdLatiMod-r16 are fixed sized with INTEGER (64) and there is no need of configuration from ASN.1.
Proposal 10:  The zone configuration should be configured per communication range requirement, not per communication range requirement per resource pool.
Proposal 11:  Send LS to RAN1 to check whether zone configuration configured per communication range requirement is feasible.
Proposal 12: For RRC_CONNECTED UE, the SDU type does not need to be indicated in the SUI.
Regarding to the Proposal 1/2/9/12, there is no specification impact. Regarding to the Proposal 10/11, it had better wait for RAN1 LS before making specification modification. Regarding to the Proposal 3/4/5/6, the related issues had been included in the RRC email discussion as know or clearly identified open issues, corresponding specification modification can be made after the agreements are reach.
Regarding to the Proposal 7, corresponding CR is provided in [8], and regarding to the Proposal 8, corresponding CR is provided in [9].
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