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Introduction
In last meeting, we agreed Rel-15 duplication MAC CE is not used for Rel-16 Duplication configuration. We find it has impact on PDCP duplication configuration in MR-DC. This contribution will discuss duplication configuration in MR-DC and provide corresponding CRs in 37.340 and 38.331.
Rel-15 Duplication MAC CE is not used for Rel-16 Duplication configuration (with more than two RLC entities configured).
Discussion
0. Consideration on duplication configuration in MR-DC
First of all, we need to mention 3 preconditions for duplication configuration.
· Rel-15 duplication MAC CE cannot be used when at least one DRB of the UE configured with more than two RLC entities.
· Neither more than 2 legs duplication nor Duplication RLC Activation/Deactivation MAC CE is supported in LTE side [1].
· LTE MAC entity can activate/deactivate DC duplication by Rel-15 duplication MAC CE [1].

Based on above preconditions, we can deduce that DC duplication with more than two RLC entities cannot be configured in MR-DC, including EN-DC, NGEN-DC, and NE-DC.
Proposal 1: DC duplication with more than two RLC entities cannot be configured in MR-DC.
0. Status in current specifications
1. In stage 2
In the endorsed 37.340 CR [2], Rel-16 duplication configuration in NR-DC has been considered. In the CR, “DC duplication with more than two RLC entities” is named as “DC+CA duplication”.
	[bookmark: _Toc29248337][bookmark: _Toc37200921]6.3	PDCP Sublayer
In EN-DC, CA duplication (see [3]) can be applied in the MN and in the SN, but MCG bearer CA duplication can be configured only in combination with E-UTRAN PDCP and MCG bearer CA duplication can be configured only if DC duplication is not configured for any split bearer.
In NGEN-DC, CA duplication can only be configured for SCG bearer. In NE-DC, CA duplication can only be configured for MCG bearer. In NR-DC, CA duplication can be configured for both MCG and SCG bearers, and DC+CA duplication can be configured for split bearers.



[bookmark: OLE_LINK3][bookmark: OLE_LINK6]DC duplication with more than two RLC entities for DRB in MR-DC is not specified.
[bookmark: OLE_LINK9][bookmark: OLE_LINK12]However, referring to the description of SRB duplication in 37.340 [4] as below, it can be understood as DC duplication with more than two RLC entities can be configured for SRB in MR-DC. It contradicts the contents of RRC message for duplication configuration in 36.331. To avoid this understanding, it is necessary to state DC duplication with more than two RLC entities is not supported in MR-DC explicitly in stage 2 specification.

	4	Multi-Radio Dual Connectivity
[bookmark: _Toc37200906][bookmark: _Toc29248322]4.2.1	Control Plane
…
Split SRB is supported for all MR-DC options, allowing duplication of RRC PDUs generated by the MN, via the direct path and via the SN. Split SRB uses NR PDCP. This version of the specification does not support the duplication of RRC PDUs generated by the SN via the MN and SN paths.
…



Observation 1: DC duplication with more than two RLC entities in MR-DC is not specified in 37.340 but it is necessary to state DC duplication with more than two RLC entities is not supported in MR-DC explicitly.

2. In stage 3
For better comprehension, we take the latest endorsed 38.331 CR [3] for discussion.
The field descriptions of moreThanOneRLC and moreThanTwoRLC, and corresponding condition explanation are shown below.
		PDCP-Config field descriptions

	moreThanOneRLC
This field configures UL data transmission when more than one RLC entity is associated with the PDCP entity.

	[bookmark: _Hlk39665917]moreThanTwoRLC
[bookmark: OLE_LINK4][bookmark: OLE_LINK5]This field configures UL data transmission when more than two RLC entities are associated with the PDCP entity for DRBs. The presence of this field indicates that PDCP duplication is configured. PDCP duplication is not configured for CA packet duplication of LTE RLC bearer. For SRBs, when more than two RLC entities are associated with the PDCP entity, the initial PDCP duplication state of the associated RLC entity is always activated.



	Conditional presence
	Explanation

	MoreThanOneRLC
	This field is mandatory present upon RRC reconfiguration with setup of a PDCP entity for a radio bearer with more than one associated logical channel and upon RRC reconfiguration with the association of additional logical channels to the PDCP entity.
The field is also mandatory present in case the field moreThanTwoRLC is included in PDCP-Config.
Upon RRC reconfiguration when a PDCP entity is associated with multiple logical channels, this field is optionally present need M. Otherwise, this field is absent. Need R.

	MoreThanTwoRLC
	For SRBs, this field is absent. 
For DRBs, tThis field is mandatory present upon RRC reconfiguration with setup of a PDCP entity for a radio bearer with more than two associated logical channels and upon RRC reconfiguration with the association of more than one additional logical channel to the PDCP entity.
Upon RRC reconfiguration when none of the RLC entities is re-established, this field is optionally present, Need M. Otherwise, the field is absent, Need R.






The yellow highlighted part only precludes CA packet duplication of LTE RLC bearer.
Taking NE-DC as an example, based on current RRC specification, the duplication configuration in Figure 1 is allowed.


[bookmark: _Ref40781896]Figure 1 An example of duplication configuration in NE-DC based on current RRC specification
[bookmark: OLE_LINK11][bookmark: OLE_LINK10]
Observation 2: RRC specification allows configuring DC duplication with more than two RLC entities in MR-DC.
As we discussed before, DC duplication with more than two RLC entities in MR-DC cannot work according to the duplication mechanism in LTE side.

Proposal 2: 37.340 and 38.331 need to be updated to exclude the DC duplication configuration with more than two RLC entities in MR-DC.
Conclusion
[bookmark: OLE_LINK58][bookmark: OLE_LINK59][bookmark: OLE_LINK60][bookmark: OLE_LINK47][bookmark: OLE_LINK48]According to the analysis in section 2, we propose:
Proposal 1: DC duplication with more than two RLC entities cannot be configured in MR-DC.
Proposal 2: 37.340 and 38.331 need to be updated to exclude the DC duplication configuration with more than two RLC entities in MR-DC.
TPs on 37.340 and 38.331 based on endorsed CRs [2][3] are suggested in section 5 (change on change). 
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Annex: 
TP on 37.340
------------------------------------------------- Start of Change ------------------------------------------------------------------
6.3	PDCP Sublayer
In EN-DC, CA duplication (see [3]) can be applied in the MN and in the SN, but MCG bearer CA duplication can be configured only in combination with E-UTRAN PDCP and MCG bearer CA duplication can be configured only if DC duplication is not configured for any split bearer.
In NGEN-DC, CA duplication can only be configured for SCG bearer. In NE-DC, CA duplication can only be configured for MCG bearer. In NR-DC, CA duplication can be configured for both MCG and SCG bearers.
DC+CA duplication can be configured for split bearers in NR-DC and cannot be configured in MR-DC.
In MR-DC, RoHC and EHC (as described in TS 36.323 [15] and TS 38.323 [16]) can be configured for all the bearer types.
------------------------------------------------- End of Change ------------------------------------------------------------------
TP on 38.331
------------------------------------------------- Start of Change ------------------------------------------------------------------

	PDCP-Config field descriptions

	moreThanOneRLC
This field configures UL data transmission when more than one RLC entity is associated with the PDCP entity.

	moreThanTwoRLC
This field configures UL data transmission when more than two RLC entities are associated with the PDCP entity for DRBs. The presence of this field indicates that PDCP duplication is configured. PDCP duplication is not configured for CA packet duplication of LTE RLC bearer.This field is not present when duplication is associated with an LTE RLC bearer. For SRBs, when more than two RLC entities are associated with the PDCP entity, the initial PDCP duplication state of the associated RLC entity is always activated.



------------------------------------------------- End of Change ------------------------------------------------------------------
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