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Introduction
In last meetings, some contributions on LCH-to-cell restriction in Rel-16 were submitted but not discussed. Considering the time plan of IIOT WID, we think RAN2 doesn’t want any enhancement on LCH-to-Cell restriction.
However, we find the application of allowedServingCells is unclear according to MAC and RRC specifications [1] [2]. This contribution tries to clarify this issue without any attempt at bringing any functional enhancement compared with Rel-15 legacy.
Discussion
In 38.321 [1], the application of allowedServingCells is captured as below yellow highlighted sentence without any revision from Rel-15 MAC specification.
	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>	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; and
…



However, since there are at most 4 RLC entities configured in Rel-16 PDCP duplication, the old sentence needs to be comprehended considering the new use cases. Specifically, taking Figure 1 as an example of DC+CA duplication, the question is: does the “CA duplication” exception captured in MAC as “Does not apply to logical channels…” apply to RLC1-3 entities which implement CA duplication within the MCG? Our interpretation is that no, the above exception does not apply to RLC1-3 entities, because the DRB does not fulfil the condition of a “DRB configured with PDCP duplication within the same MAC entity”. As a result, it is expected that if any of RLC2-3 entities is deactivated by the Rel-16 MAC CE or if Rel-15 MAC CE deactivates the duplication for this DRB (which then falls back to DC split bearer), the CC restrictions from allowedServingCells, if configured, still apply to these RLC entities. In other words, the term “CA duplication” in the above green text is to be taken in the strict sense, i.e. CA-only duplication.
Observation 1: In Rel-16 MAC, the term “CA duplication” used to define when allowedServingCells do not apply, is meant in the strict sense, i.e. CA-only duplication.


Figure 1 An example of DC+CA duplication

Now when looking at the below RRC specification [2] (this part is left untouched by current IIOT CR [R2-2002359]), the same term, “CA duplication”, is used to define when allowedServingCells must be mandatorily configured, and is meant in a wider sense, also including DC+CA. Indeed, as highlighted by the yellow text below, CA duplication here means “the PDCP entity is associated with multiple RLC entities belonging to the same cell group”, which does not preclude the PDCP entity is also associated with RLC entities from the other cell group. Hence, RRC uses “CA duplication” to identify RLC entities from the same CG involved in DC+CA duplication. And this is correct since, obviously, allowedServingCells must be mandatorily configured for RLC1-3 entities of Figure 1.
[bookmark: _Toc20425997][bookmark: _Toc29321393]–	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
[…]
	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].


[…]
	Conditional Presence
	Explanation

	PDCP-CADuplication
	The field is mandatory present if the DRB/SRB associated with this logical channel is configured with PDCP CA duplication in UL (i.e. the PDCP entity is associated with multiple RLC entities belonging to the same cell group). Otherwise the field is optionally present, need R.



Observation 2: In Rel-16 RRC, the term “CA duplication” used to define when allowedServingCells must be mandatorily configured, is meant in a wide sense, also including DC+CA.
We think this might be a source of ambiguity for interpreting the term CA duplication, when used in the above MAC extract. As a result a possible clarification to the MAC specification could be as follows:

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 only onethe same MAC entity (i.e. CA-only duplication) for which PDCP duplication is deactivated; and
Proposal: Clarify in MAC specification that, when configured, allowedServingCells always applies, except when the logical channel is associated with a DRB configured with PDCP duplication within only one MAC entity (i.e. CA-only duplication) for which PDCP duplication is deactivated.
Conclusion
[bookmark: OLE_LINK47][bookmark: OLE_LINK48]In this contribution, we discuss the ambiguity of LCH-to-cell restriction in current MAC specification and provide below proposal.
Proposal: Clarify in MAC specification that, when configured, allowedServingCells always applies, except when the logical channel is associated with a DRB configured with PDCP duplication within only one MAC entity (i.e. CA-only duplication) for which PDCP duplication is deactivated.
The TP on MAC specification is suggested in section 5.
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TP on 38.321 [1]

[bookmark: _Toc29239841]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 sameonly one MAC entity (i.e. CA-only duplication) for which PDCP duplication is deactivated; and
2>	allowedCG-List, if configured, includes the configured grant index associated to the UL grant; and
2>	allowedPHY-PriorityIndex, if configured, includes the priority index (as specified in clause 9 of TS 38.213 [6]) associated to the dynamic UL grant.
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