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1. Introduction
[bookmark: _Ref178064866]Cell restriction for duplication was discussed in last RAN2#107bis meeting for IIoT without consensus:
R2-1912461	LCH-to-cell Restriction for CA Duplication Deactivation	Apple, Nokia, Nokia Shanghai Bell	discussion	Rel-16	NR_IIOT-Core
DISCUSSION
- 	LG think this should be avoided
- 	Futurewei think there is a problem if the Scell is reserved for certain service. Futurewei agree there is an issue for duplication disable/enable, but think that network can use explicit configuration. 
- 	Oppo think the rel-15 behaviour is ok. 
- 	Samsung think we can also keep the LCH restrictions always. 
- 	Google agrees we can keep Rel-15 behaviour and also think RRC reconfig. can be used. 
- 	Lenovo think that we should change in any case. 
noted
According to the paper, it is proposed to make the UE use the union of the cells configured for other LCH when CA duplication is deactivated due to the reason that some of the serving cells may be restricted from using by a certain DRB.
In our view, it would make the cell allowed to be used complex if multiple legs are supported, for example, if the UE is switched between activated legs, how to use the serving cells configured for the bearer should be specified which cause extra complexity. 
Besides, companies expressed concern on the legacy behaviour (lifting cell restriction when deactivating of CA duplication) when CA duplication is deactivated, we can have a simple way to handle the concern without introduce complexity, as an alternative for discussion in TEI-16. 
We also have a companion paper submitted to IIoT session for discussion [1].
2. Discussion
Actually, the related issue was discussed in back to RAN2 AH#1807 meeting, and during which we have agreed cell restriction can be applied to DRB without duplication configuration according to he following paper discussion:
R2-1809963	cell restriction during LCP	Lenovo, Motorola Mobility, Qualcomm	discussion	Rel-15	NR_newRAT-Core
-	Huawei have the same understanding and support the proposal. MediaTek also have the same view.
-	Nokia think this can be used a general functionality and there are good use cases for it. Ericsson have the same view as Nokia and it will also be useful in unlicensed. DOCOMO also agree and the stage 3 has specified this an independent functionality. ZTE also agree. Vivo think it should be general functionality. LG also agree. Samsung also agree.
-	Qualcomm see no use case apart from duplication.

Agreements
1	LCH-to-cell restriction is not restricted to be only applicable to LCH(s) associated with a radio bearer configured for duplication.
2	Add a capability for the LCH-to-cell restriction. Needs to be supported if duplication is supported.

Meanwhile, in the UP session, according to the CR R2-1810181 , we confirmed that cell restriction will not be applied when CA duplication is deactivated:
R2-1810181	Correction for LCP restriction for duplication and non-duplication	Ericsson	CR	Rel-15	38.321	15.2.0	0252	-	F	NR_newRAT-Core
· Nokia think the old text is better. Oppo agrees. 
· Lenovo has some preference for the Ericsson text, but the old text also works. 
· LG point out that indication from higher layer is covered in PDCP. 
· Nokia think that the RRC indication would be ok, as it also affect the cell restrictions.
· LG think that the RRC indication is ok, but not the other text. 
Agreed in principle
Back then, during the online discussion, lots of companies see benefits for introducing the cell restriction to be used as a general functionality even if the duplication is deactivated, e.g., MDBV or unlicensed operation. However, given the CR, it seems for the DRB configured with CA duplication, the benefits are gone when the duplication is deactivated since the cell restriction is not applied anymore unless the DRB is reconfigured.
In order to make the benefits of cell restriction equal to all DRBs (no matter whether CA duplication is configured or not), and also to make less network reconfiguration when cell restriction is still needed when CA duplication is deactivated, it’s better to indicate the UE whether to apply the cell restriction or not when the duplication is deactivated.
There are several proposals to handle the concern of not appling cell restriction when CA duplication is deactivated recently, they are being discussed in either TEI-16 or IIoT sesstion:
· In R2-1912461, it’s been propsed to use a union of serving cells configured for other deactivated LCH when CA duplication is deactivated. However, it will cause extra complexity for the case when UE is indicated to switch the activated legs.
· In R2-1912324, it’s been proposed to configure two sets of allowed serving cell for each LCH, so that when CA duplication is deactivated, the UE can still apply the configured allowed serving cell. However, this will introduce extra RRC signalling overhead. Besides, by configuring multiple allowed serving cell for a LCH is not desired when the bearer is not configured with duplication.
Based on the above, we think a simple way might be needed for handling the concern of R15 behaviour of lifting cell restriction when CA duplication is deactivated.
In our view, network can configure whether the UE can lift the cell restriction configured for the LCH. For example, if the bearer is restricted from using certain serving cells, the network can configure the UE not lifting the cell restrsction when the CA duplication is deactivated. Ohterwise, the UE follows the legacy R15 behaviour.
We have provided the corresponding draft TP for TS 38.321 and TS 38.331 in the Annex.
[bookmark: _Toc23693066]Cell restrictions can be applied when CA duplication is deactivated in a configurable way.
[bookmark: _Toc23693067]Adopt the TP in the Annex1 and Annex2.

3. Conclusion
[bookmark: _In-sequence_SDU_delivery]Based on the discussion in section 2 we propose the following:
Proposal 1	Cell restrictions can be applied when CA duplication is deactivated in a configurable way.
Proposal 2	Adopt the TP in the Annex1 and Annex2.
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5. Annex1 – TP for TS 38.321
[bookmark: _Toc510431932][bookmark: OLE_LINK184][bookmark: OLE_LINK185][bookmark: _Toc517229809]Start of change
[bookmark: _Toc5722104][bookmark: _Toc517229804]5.4.3.1.1	General
The Logical Channel Prioritization (LCP) procedure is applied whenever a new transmission is performed.
RRC controls the scheduling of uplink data by signalling for each logical channel per MAC entity:
-	priority where an increasing priority value indicates a lower priority level;
-	prioritisedBitRate which sets the Prioritized Bit Rate (PBR);
-	bucketSizeDuration which sets the Bucket Size Duration (BSD).
RRC additionally controls the LCP procedure by configuring mapping restrictions for each logical channel:
-	allowedSCS-List which sets the allowed Subcarrier Spacing(s) for transmission;
-	maxPUSCH-Duration which sets the maximum PUSCH duration allowed for transmission;
-	configuredGrantType1Allowed which sets whether a configured grant Type 1 can be used for transmission;
-	allowedServingCells which sets the allowed cell(s) for transmission.
-	allowedServingCells-Mask which indicates whether allowedServingCells is applied to the logical channel.
The following UE variable is used for the Logical channel prioritization procedure:
-	Bj which is maintained for each logical channel j.
The MAC entity shall initialize Bj of the logical channel to zero when the logical channel is established.
For each logical channel j, the MAC entity shall:
1>	increment Bj by the product PBR × T before every instance of the LCP procedure, where T is the time elapsed since Bj was last incremented;
1>	if the value of Bj is greater than the bucket size (i.e. PBR × BSD):
2>	set Bj to the bucket size.
NOTE:	The exact moment(s) when the UE updates Bj between LCP procedures is up to UE implementation, as long as Bj is up to date at the time when a grant is processed by LCP.

[bookmark: _Toc5722105]5.4.3.1.2	Selection of logical channels
The MAC entity shall, when a new transmission is performed:
1>	select the logical channels for each UL grant that satisfy all the following conditions:
2>	the set of allowed Subcarrier Spacing index values in allowedSCS-List, if configured, includes the Subcarrier Spacing index associated to the UL grant; and
2>	maxPUSCH-Duration, if configured, is larger than or equal to the PUSCH transmission duration associated to the UL grant; and
2>	configuredGrantType1Allowed, if configured, is set to true in case the UL grant is a Configured Grant Type 1; and
2>	allowedServingCells, if configured, includes the Cell information associated to the UL grant. Does not apply to logical channels associated with a DRB configured with PDCP duplication within the same MAC entity (i.e. CA duplication) for which PDCP duplication is deactivated if allowedServingCells-Mask is set to TRUE.
NOTE:	The Subcarrier Spacing index, PUSCH transmission duration and Cell information are included in Uplink transmission information received from lower layers for the corresponding scheduled uplink transmission.

End of change
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[bookmark: _Toc510018557]6	Protocol data units, formats and parameters (ASN.1)
[bookmark: _Toc510018573]6.3	RRC information elements
[bookmark: _Toc510018577]6.3.2	Radio resource control information elements
[bookmark: _Toc517308063]-	LogicalChannelConfig
The IE LogicalChannelConfig is used to configure the logical channel parameters.
LogicalChannelConfig information element
-- ASN1START
-- TAG-LOGICAL-CHANNEL-CONFIG-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,	-- Need R
		allowedServingCells-Mask			BOOLEAN,																OPTIONAL,	-- Cond Duplication

		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,
		...
	}																													OPTIONAL,	-- Cond UL

	...
}

-- TAG-LOGICAL-CHANNEL-CONFIG-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. 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].

	allowedServingCells-Mask
Indicates whether allowedServingCells are applied to this logical channel associated with a DRB configured with PDCP duplication for which PDCP duplication is deactivated. Corresponds to 'allowedServingCells-Mask' in TS 38.321 [3].

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

	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
Indicates whether SR masking is configured for this logical channel.

	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 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. 0kBps corresponds to 0, 8kBps corresponds to 8 kiloBytes/s,16 kBps 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

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

	Duplication
	The field is mandatory present for a logical channel if this logical channel is associated with a DRB configured with CA duplication.
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