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Introduction
[bookmark: _Hlk528065575]For operations in unlicensed spectrum, LBT may be applied. In LTE LAA, when performing LBT the transmitter applies one of several Channel Access Priority Classes. LBT is (at least in some cases) to be applied in NR-U as well and hence the selection of Channel Access Priority Class would apply also for NR-U. 
At RAN2#106, RAN2 has discussed various aspects of channel access, and made the following agreements: 
· [bookmark: _Hlk6932399]For UL CG, select the highest CAPC index (lowest priority) of LCHs multiplexed in a TB, as in LTE LAA (for WiFi coexist)
· For UL CG, FFS if it shall be possible to restrict data of which CAPC can be multiplexed into a TB with high priority data

· SRB0, 1, 3 have highest priority (lowest CAPC index), SRB2 configurable

RAN2 has made further agreements in the RAN2#107bis

=>	Aim to introduce a mechanism for SRBs for CG.  Try to find an easy way to capture this in the specs if possible. 

Based on above agreements, there are two issues observed.
Issue 1: whether any additional mapping restriction rule concerning CAPC need to be defined for data multiplexing.
Issue 2: how to configure CAPC for SRB2?
In this paper we discuss the issues and express our views accordingly.
[bookmark: _Ref24043505]Discussions
Discussion on multiplex rules
[bookmark: _Hlk528094442]How to support multiple active CG configurations is also being discussed in the IIoT WI in Rel-16. RAN2 has made the following agreements in RAN2#107. 
	[bookmark: _Hlk20137202]Extend LCP restrictions by allowing restrictive mapping between an LCH and certain CG configurations.



[bookmark: _Toc16156902][bookmark: _Toc16156933][bookmark: _Toc16156966]It is identified to be beneficial to define a mapping relation between LCHs and CG configurations. 
In IIoT WI, RAN2 has made further agreements in RAN2#107bis,
· A single LCH can be map to multiple CG configurations.
· Multiple LCHs can be map to a single CG configuration.
As described in [1], the restrictive mapping between LCH and certain CG configurations can be conveyed via RRC. The reason for choosing RRC, is to give a larger degree of freedom for linking more priority levels of LCHs to CG configurations compared to indicating limited number of levels of grant priority (e.g., two levels in case of one bit) in DCI to avoid DCI overhead. An implementation example of such mapping would be to introduce a parameter in the LogicalChannelConfig IE, such as ‘allowedCG-List’, and add the corresponding LCP restriction in MAC. It follows that MAC LCP will use such parameter to restrict the LCH on the CG configurations that are indicated in the RRC field.
1. [bookmark: _Toc16803211][bookmark: _Toc20486588][bookmark: _Toc20745331][bookmark: _Toc20823941][bookmark: _Toc20989214][bookmark: _Toc21011409][bookmark: _Toc21035035][bookmark: _Toc24043479]In the IIoT WI, it has been agreed to introduce a mapping restriction between an LCH and certain CG configurations. 
In this way, the gNB can map only SRBs to a CG configuration. The gNB is also able to configure the CG grant size considering possible RRC message sizes to avoid padding.
1. [bookmark: _Toc24043480]It is feasible for the gNB to define a mapping relation between SRBs and certain CG configurations to avoid low priority LCHs to be multiplexed together with SRBs on a configured grant. 
Therefore, we think it is sufficient to rely on the mapping relation between LCHs and CG configurations to achieve the purpose, i.e., to avoid low priority data to be multiplexed with the SRBs. Such mapping relation has been already agreed in the IIoT WI for Rel-16 and will be equally applicable here. it is unnecessary to define any additional restriction concerning CAPC other than the existing rules for data multiplexing. 
[bookmark: _Toc4682561][bookmark: _Toc7130696][bookmark: _Toc7130808][bookmark: _Toc7593596][bookmark: _Toc7594277][bookmark: _Toc7684681][bookmark: _Toc7684731][bookmark: _Toc7736654][bookmark: _Toc15378539][bookmark: _Toc16695308][bookmark: _Toc16716240][bookmark: _Toc16771336][bookmark: _Toc16771349][bookmark: _Toc16783229][bookmark: _Toc16785829][bookmark: _Toc16803341][bookmark: _Toc20941710][bookmark: _Toc21001257][bookmark: _Toc21007251][bookmark: _Toc21030818][bookmark: _Toc21031337][bookmark: _Toc24043481]There is no additional mapping restriction needed for SRBs and DRBs on CG depending on the CAPCs. 
It is also observed that in LTE LAA AUL, the MAC CEs except padding BSR use the highest Channel Access Priority Class. The logic behind this rule was that, MAC CEs except padding BSR have higher LCH priorities than data from any Logical Channel, except data from UL-CCCH, according to the relative priority order between LCHs and MAC CEs in the MAC spec. The above rule was agreed for LTE LAA in 3GPP Rel-13. 
In the later releases up to Rel-15, an additional MAC CE for Recommended bit rate query for VoIP has been added in the MAC spec, which makes it to be necessary to update the rule. Since the MAC CE for Recommended bit rate query has lower priority than data from any LCH according to the MAC spec, it is reasonable to extend the rule that MAC CEs excluding the MAC CE for Recommended bit rate query and the padding BSR use the highest priority Channel Access Priority Class. Therefore, we make the below proposal accordingly.
[bookmark: _Toc7130703][bookmark: _Toc7130815][bookmark: _Toc7593602][bookmark: _Toc7594283][bookmark: _Toc7684687][bookmark: _Toc7684737][bookmark: _Toc7736660][bookmark: _Toc15378540][bookmark: _Toc16695309][bookmark: _Toc16716241][bookmark: _Toc16771337][bookmark: _Toc16771350][bookmark: _Toc16783230][bookmark: _Toc16785830][bookmark: _Toc16803342][bookmark: _Toc20941711][bookmark: _Toc21001258][bookmark: _Toc21007252][bookmark: _Toc21030819][bookmark: _Toc21031338][bookmark: _Toc24043482][bookmark: _Toc528066025][bookmark: _Toc7684690][bookmark: _Toc7684691][bookmark: _Toc7684692][bookmark: _Toc7684693][bookmark: _Toc7684694][bookmark: _Toc7684695][bookmark: _Toc7684696][bookmark: _Toc7684697][bookmark: _Toc7684698][bookmark: _Toc7684699][bookmark: _Toc7684700][bookmark: _Toc7684701][bookmark: _Toc4682569][bookmark: _Toc4682570][bookmark: _Toc7684702]For type 1 LBT of a configured grant, the MAC CEs except padding BSR and the MAC CE for Recommended bit rate query use highest priority Channel Access Priority Class, (i.e., the lowest value in the table).
In addition, for these two low priority MAC CEs, we think it is necessary to avoid them to affect the selection of CAPC for a TB, in case the TB contains data from any LCH or other MAC CEs together with one or both of these MAC CEs. In this case, the UE MAC selects the lowest priority CAPC of LCHs or MAC CEs in the TB. This makes sense especially in case padding BSR is present in the TB. It is unnecessary for the UE to select the lowest priority CAPC for the TB since there are free bits left in the TB. Therefore, we make the below proposal.
[bookmark: _Toc16771338][bookmark: _Toc16771351][bookmark: _Toc16783231][bookmark: _Toc16785831][bookmark: _Toc16803343][bookmark: _Toc20941712][bookmark: _Toc21001259][bookmark: _Toc21007253][bookmark: _Toc21030820][bookmark: _Toc21031339][bookmark: _Toc24043483][bookmark: _Toc16771339][bookmark: _Toc16771352][bookmark: _Toc16771340][bookmark: _Toc16771353]For type 1 LBT of a configured grant, in case a TB contains not only padding BSR and/or the MAC CE for Recommended bit rate query, the UE selects the lowest priority CAPC (i.e., the highest value in the table) while ignoring the padding BSR and/or the MAC CE for Recommended bit rate query.
TP on the RRC spec concerning CAPC configuration for logical channels

At RAN2#106, RAN2 made the following agreement:
SRB0, 1, 3 have highest priority (lowest CAPC index), SRB2 configurable.
Changes to the RRC spec are required to implement above agreement. In addition, it is possible to configure the CAPC for a LCH in LTE LAA. This functionality should be remained for NR-U. We propose to apply the same configuration means as in LTE LAA for conguring CAPC for logical channels including SR2. 
[bookmark: _Toc19791227][bookmark: _Toc20486586][bookmark: _Toc20941713][bookmark: _Toc21001260][bookmark: _Toc21007254][bookmark: _Toc21030821][bookmark: _Toc21031340][bookmark: _Toc24043484]Same as in LTE LAA, include CAPC in the RRC IE LogicalChannelConfig for configuring CAPC for logical channels including SRB2.
[bookmark: _Toc24043485]Add a default configuration of CAPC for SRB 1, 2 and 3.
We also propose text proposals as below.
[bookmark: _Toc19707337][bookmark: _Toc19791228][bookmark: _Toc20486587][bookmark: _Toc20941714][bookmark: _Toc21001261][bookmark: _Toc21007255][bookmark: _Toc21030822][bookmark: _Toc21031341][bookmark: _Toc24043486]Adopt the proposed TPs into the RRC spec.


6.3.2. Radio resource control information elements

[bookmark: _Toc5285309]–	LogicalChannelConfig
The IE LogicalChannelConfig is used to configure the logical channel parameters.
LogicalChannelConfig information element
-- ASN1START
-- TAG-LOGICALCHANNELCONFIG-START

LogicalChannelConfig ::=            SEQUENCE {
    ul-SpecificParameters               SEQUENCE {
        priority                            INTEGER (1..16),
        prioritisedBitRate                  ENUMERATED {kBps0, kBps8, kBps16, kBps32, kBps64, kBps128, kBps256, kBps512,
                                            kBps1024, kBps2048, kBps4096, kBps8192, kBps16384, kBps32768, kBps65536, infinity},
        bucketSizeDuration                  ENUMERATED {ms5, ms10, ms20, ms50, ms100, ms150, ms300, ms500, ms1000,
                                                            spare7, spare6, spare5, spare4, spare3,spare2, spare1},

        allowedServingCells                 SEQUENCE (SIZE (1..maxNrofServingCells-1)) OF ServCellIndex
                                                                                                    OPTIONAL,   -- PDCP-CADuplication
        allowedSCS-List                     SEQUENCE (SIZE (1..maxSCSs)) OF SubcarrierSpacing       OPTIONAL,   -- Need R
        maxPUSCH-Duration                   ENUMERATED {ms0p02, ms0p04, ms0p0625, ms0p125, ms0p25, ms0p5, spare2, spare1}
                                                                                                    OPTIONAL,   -- Need R
        configuredGrantType1Allowed         ENUMERATED {true}                                       OPTIONAL,   -- Need R

        logicalChannelGroup                 INTEGER (0..maxLCG-ID)                                  OPTIONAL,   -- Need R
        schedulingRequestID                 SchedulingRequestId                                     OPTIONAL,   -- Need R
        logicalChannelSR-Mask               BOOLEAN,
        logicalChannelSR-DelayTimerApplied  BOOLEAN,
        ...,
        bitRateQueryProhibitTimer       ENUMERATED { s0, s0dot4, s0dot8, s1dot6, s3, s6, s12,s30}   OPTIONAL,   -- Need R
		channelAccessPriority-r16		INTEGER (1..4)												OPTIONAL    -- Need R
    }                                                                                               OPTIONAL,   -- Cond UL
    ...
}

-- TAG-LOGICALCHANNELCONFIG-STOP
-- ASN1STOP


	LogicalChannelConfig field descriptions

	allowedSCS-List
If present, UL MAC SDUs from this logical channel can only be mapped to the indicated numerology. Otherwise, UL MAC SDUs from this logical channel can be mapped to any configured numerology. Only the values 15/30/60 kHz (for FR1) and 60/120 kHz (for FR2) are applicable. Corresponds to 'allowedSCS-List' as specified in TS 38.321 [3].

	allowedServingCells
If present, UL MAC SDUs from this logical channel can only be mapped to the serving cells indicated in this list. Otherwise, UL MAC SDUs from this logical channel can be mapped to any configured serving cell of this cell group. Corresponds to 'allowedServingCells' in TS 38.321 [3].

	bitRateQueryProhibitTimer
The timer is used for bit rate recommendation query in TS 38.321 [3], in seconds. Value s0 means 0 s, s0dot4 means 0.4 s and so on.

	bucketSizeDuration
Value in ms. ms5 corresponds to 5 ms, value ms10 corresponds to 10 ms, and so on.

	channelAccessPriority
Indicates the channel access priority class, see TS 37.213 [xx], for this logical channel.

	configuredGrantType1Allowed
If present, UL MAC SDUs from this logical channel can be transmitted on a configured grant type 1. Corresponds to 'configuredGrantType1Allowed' in TS 38.321 [3].

	logicalChannelGroup
ID of the logical channel group, as specified in TS 38.321 [3], which the logical channel belongs to.

	logicalChannelSR-Mask
Controls SR triggering when a configured uplink grant of type1 or type2 is configured. true indicates that SR masking is configured for this logical channel as specified in TS 38.321 [3].

	logicalChannelSR-DelayTimerApplied
Indicates whether to apply the delay timer for SR transmission for this logical channel. Set to false if logicalChannelSR-DelayTimer is not included in BSR-Config.

	maxPUSCH-Duration
If present, UL MAC SDUs from this logical channel can only be transmitted using uplink grants that result in a PUSCH duration shorter than or equal to the duration indicated by this field. Otherwise, UL MAC SDUs from this logical channel can be transmitted using an uplink grant resulting in any PUSCH duration. Corresponds to "maxPUSCH-Duration" in TS 38.321 [3].

	priority
Logical channel priority, as specified in TS 38.321 [3].

	prioritisedBitRate
Value in kiloBytes/s. Value kBps0 corresponds to 0 kiloBytes/s, value kBps8 corresponds to 8 kiloBytes/s, value kBps16 corresponds to 16 kiloBytes/s, and so on. For SRBs, the value can only be set to infinity.

	schedulingRequestId
If present, it indicates the scheduling request configuration applicable for this logical channel, as specified in TS 38.321 [3].



	Conditional Presence
	Explanation

	PDCP-CADuplication
	The field is mandatory present if the UE is configured with PDCP CA duplication in UL (see PDCP-Config -> moreThanOneRLC -> primaryPath -> logicalChannel). Otherwise the field is optionally present, need R.

	UL
	The field is mandatory present for a logical channel with uplink if it serves DRB. It is optionally present, Need R, for a logical channel with uplink if it serves an SRB. otherwise it is not present.



<non-modified parts are omitted>
[bookmark: _Toc12718532]9.2.1	Default SRB configurations
Parameters
	Name
	Value
	Semantics description
	Ver

	
	SRB1
	SRB2
	SRB3
	
	

	PDCP-Config
>t-Reordering
	
infinity
	
	

	RLC-Config CHOICE
	Am
	
	

	ul-RLC-Config
>sn-FieldLength
>t-PollRetransmit
>pollPDU
>pollByte
>maxRetxThreshold
	
size12
ms45
infinity
infinity
t8
	
	

	dl-RLC-Config
>sn-FieldLength
>t-Reassembly
>t-StatusProhibit
	
size12
ms35
ms0
	
	

	logicalChannelIdentity
	1
	2
	3
	
	

	LogicalChannelConfig
	
	
	

	>priority
	1
	3
	1
	
	

	>prioritisedBitRate
	infinity
	
	

	>logicalChannelGroup
	0
	
	

	>channelAccessPriority
	1
	1
	1
	
	



<non-modified parts are omitted>




[bookmark: _Toc465844068][bookmark: _Toc465844075][bookmark: _Toc465844076][bookmark: _Toc465844077][bookmark: _Toc465844078][bookmark: _Toc465844079]Conclusion
[bookmark: _Hlk528066018]In section 2 we made the following observations:

Observation 1	In the IIoT WI, it has been agreed to introduce a mapping restriction between an LCH and certain CG configurations.
Observation 2	It is feasible for the gNB to define a mapping relation between SRBs and certain CG configurations to avoid low priority LCHs to be multiplexed together with SRBs on a configured grant.

Based on the discussion in section 2 we propose the following:
Proposal 1	There is no additional mapping restriction needed for SRBs and DRBs on CG depending on the CAPCs.
Proposal 2	For type 1 LBT of a configured grant, the MAC CEs except padding BSR and the MAC CE for Recommended bit rate query use highest priority Channel Access Priority Class, (i.e., the lowest value in the table).
Proposal 3	For type 1 LBT of a configured grant, in case a TB contains not only padding BSR and/or the MAC CE for Recommended bit rate query, the UE selects the lowest priority CAPC (i.e., the highest value in the table) while ignoring the padding BSR and/or the MAC CE for Recommended bit rate query.
Proposal 4	Same as in LTE LAA, include CAPC in the RRC IE LogicalChannelConfig for configuring CAPC for logical channels including SRB2.
Proposal 5	Add a default configuration of CAPC for SRB 1, 2 and 3.
Proposal 6	Adopt the proposed TPs into the RRC spec.
[bookmark: _In-sequence_SDU_delivery] 	References
[bookmark: _Ref174151459][bookmark: _Ref189809556]R2-1912556, Reliability aspects in LCP restriction enhancement, Ericsson, RAN2#107bis.

