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1	Introduction
During the discussion on which PDCP to use for SRBs and DRBs, RAN2 has decided to support NR PDCP also for SRBs in all cases, i.e. MCG SRB (SRB1/2), MCG split SRB (SRB1/2S) and SCG SRB (SRB3). Some selected agreements related to that are shown below.
	R2-1709165	PDCP for MCG DRB and SRB	Samsung Electronics GmbH	discussion

Agreements for EN-DC 
1:	Working assumption of the last meeting is confirmed as an agreement: For MCG bearer, either LTE or NR PDCP can be used, configurable by the network.
1a	EN-DC capable UE without EN-DC operation configured can be configured with NR PDCP version for SRBs and DRBs.
2: 	NR-PDCP is used for ‘MCG split or duplicate SRB’. 
3:	Non split SRB1 and 2 can be transmitted over either LTE-PDCP or NR-PDCP, which is configurable by network (at least after initial connection establishment). 
FFS whether SRB1 and SRB2 need to be configured with the same PDCP type (to be concluded in stage 3).
4: 	LTE-PDCP is used for SRB1 at the initial connection establishment from idle state. (I.e. no additional optimization to support NR-PDCP for SRB1 for idle to connected state transition)
5:	The PDCP version change (release of old PDCP and establish of new PDCP) of SRBs can be supported via:
	i/  handover procedure (reconfiguration with mobility); and 
	ii/ reconfiguration without mobilityControlInfo (when network implementation is sure there is no UL data in buffer). No user plane actions beyond release and establish of PDCP are to be specified for this case.
6	EN-DC operation should support a single reconfiguration procedure for bearer type change between MCG to/from split bearer and MCG to/from SCG bearer, when MCG bearer is configured with NR PDCP (before and after the bearer type change).
7	EN-DC operation where MCG bearer is configured with LTE PDCP, then direct bearer type change of such MCG bearer to split bearer or SCG bearer is performed is FFS.

R2-1711961	Summary of email discussion #30 for RRCConnectionReconfiguration	Ericsson	discussion	Rel-15

Agreements
1:	Include SCG-Counter in LTE RRCConnectionReconfiguration. Rename this to SK-counter.
2	Indicate explicitly or implicitly at the RadioBearerConfig level if the bearers in this container are using KeNB or S-KgNB (one indication per RadioBearerConfig container and not one per bearer)
3	Adopt following signalling solution for algorithms: a) Algorithms for the bearers using KeNB and LTE PDCP: use securityConfigHO, b) Algorithms for the bearers using KeNB and NR PDCP: use new signalling in RadioBearerConfig (however, the algorithm should be same as in securityConfigHO) and c) Algorithms for the bearers using S-KgNB and NR PDCP: use new signalling in RadioBearerConfig. New signalling applies to all bearers in RadioBearerConfig.
3i	Case a and b can configure LTE algorithms, and case c can configure NR algorithms
(This is for Rel-15 and may be re-discussed in future releases)
4	Introduce an explicit bit to indicate that PDCP is to be re-established (security key a change and PDCP re-establishment can be linked together in the field description)
5	Introduce an explicit bit to indicate that RLC is to be re-established (to be used whenever MAC is reset).
FFS: How to trigger the PDCP recovery actions given the agreement 5 to be checked 
6	For SCG change scenario and S-KgNB change scenario, signalling and L2 actions according to the TP plus agreements 4 and 5 are used. There is no need identified to specify “SCG change” procedure for the UE in NR RRC specification. (Implications on stage 2 description can be checked offline)
7	Apply same signalling structure for SRBs and DRBs (including SRB3)


R2-1713151	Discussion on PDCP version change	Huawei, HiSilicon	discussion	Rel-15	NR_newRAT-Core

Agreements:
1	The change from NR PDCP to LTE PDCP for MCG SRBs is only supported via release/addition at handover.
2	The change from NR PDCP to LTE PDCP for MCG DRBs is only supported via release/addition at handover.

R2-1714208	OFFLINE#22 LTE re-establishment and resume while using NR PDCP 	Ericsson

Agreements
1	On re-establishment, 
•	UE reverts to using LTE PDCP for SRB1
•	If target eNB supports NR-PDCP, it can use RRCConnectionReconfiguration to revert the PDCP version of SRB1 or any other bearers to NR
•	If target eNB doesn’t support NR-PDCP, it can perform full configuration to revert the PDCP version of all bearers to LTE PDCP.

2	On resume, 
•	UE reverts to using LTE PDCP for SRB1

3	The RRCResume message extend to enable configuration of bearers with NR PDCP




In this document we discuss how to actually change the PDCP type between LTE PDCP and NR PDCP.
2	Configuration of SRBs in LTE RRC
The LTE SRB1 are always configured when setting up RRC connection via RRCConnectionSetup – message, as shown by the field srb-ToAddModList within RadioResourceConfigDedicated, which has the presence condition HO-Conn, whose semantics are as follows:
	Conditional presence
	Explanation

	HO-Conn
	The field is mandatory present in case of handover to E-UTRA or when the fullConfig is included in the RRCConnectionReconfiguration message or in case of RRC connection establishment (excluding RRConnectionResume); otherwise the field is optionally present, need ON. Upon connection establishment/ re-establishment only SRB1 is applicable (excluding RRConnectionResume).



Observation 1a: SRB1 is always configured at RRC connection setup, RRC connection resume or at full configuration reconfiguration. 
Observation 1b: SRB2 can be configured via RRCConnectionReconfiguration after initial connection setup.
[bookmark: OLE_LINK70][bookmark: OLE_LINK71]While the LTE SRB1 and SRB2 have defined default configurations (to be used when the SRB1/2 configurations are not setup for any reason, e.g. after RLF, as listed in subclause 9.2.1.1 and 9.2.1.2 of TS36.331), there is no mechanism to release an SRB after it has been configured. This is because there has never been a need to do that – at least SRB1 is always needed during RRC_CONNECTED (for regular RRC messages), and SRB2 is also often configured (e.g. for NAS messages that are not critical).
Observation 2: There is currently no way to release SRBs in TS36.331.
3	Changing PDCP type for LTE SRBs
Based on the RAN2 agreements, changing the from LTE PDCP to NR PDCP for DRBs is done via release/add of the DRBs, and going from NR PDCP to LTE PDCP requires a(n intra-cell) handover. However: As can be seen from the current ANS.1 structure for LTE SRBs below, there are some problems with this:
SRB-ToAddModList ::=				SEQUENCE (SIZE (1..2)) OF SRB-ToAddMod

SRB-ToAddMod ::=	SEQUENCE {
	srb-Identity						INTEGER (1..2),
	rlc-Config							CHOICE {
		explicitValue						RLC-Config,
		defaultValue						NULL
	}		OPTIONAL,																-- Cond Setup
	logicalChannelConfig				CHOICE {
		explicitValue						LogicalChannelConfig,
		defaultValue						NULL
	}		OPTIONAL,																-- Cond Setup
	...
}

As one can see, there is an absence of anything related to PDCP in the SRB-ToAddMod IE. To understand how PDCP is used for SRBs, one has to check RRC subclause 4.2.2 which states how ciphering and integrity protection work (SRBs use the same algorithm as has to be used for at least the default DRB), as well as PDCP subclauses 6.2.2 (Control plane PDCP data PDU) and 6.3.2 (PDCP SN length, indicates 5 bits hard-coded SN for SRBs).
Observation 3: There is no explicit PDCP configuration for SRBs. SRBs always use PDCP with SN length = 5 bits, and use the same ciphering and integrity protection algorithm as is configured for the default DRB.
Hence, there are three obvious problems with SRB configuration wrt. NR PDCP and the RAN2 agreements:
Problem 1: There is no explicit PDCP configuration for SRBs, so there is no existing place to indicate NR PDCP should be used.
Problem 2: The LCID for SRBs is fixed (LCID = 1 is used for SRB1 and LCID = 2 for SRB2). Therefore, it's not possible to release and add SRB with different LCID than originally used (like is possible for DRBs).
Problem 3: There is no way to release and add an SRB in the same message because there is no way to release an SRB in the first place.
Thus, the latest LTE RRC (including the latest EN-DC parts) does not actually allow to configure NR PDCP for an SRB. Procedural text has been updated for re-establishment and resume cases (as per the RAN2 agreements). Additionally, in case PDCP duplication would be used for SRBs, that would also require some PDCP configuration for SRB1/2, which is also not possible.
Observation 4: The current LTE RRC does not allow configuring any PDCP-related configuration (e.g. NR PDCP or PDCP duplication) for SRB1/2.
Obviously this has to be changed: There are at least three different ways to fix this:
· Alternative 1: Add PDCP-Config-v15xy as extension to SRB-ToAddMod
· Alternative 2: Create a parallel list SRB-ToAddModList-v15xy that contains the Rel-15 PDCP configuration as a non-critical extension.
· Alternative 3: Create a critical extension SRB-ToAddModList-r15 that contains Rel-15 PDCP configuration
Annex 1, Annex 2 and Annex 3 show the ASN.1 modifications needed for each option. While all of the alternatives seem feasible, we think either Alternative 1 or Alternative 2 should be used: Alternative 1 uses the existing extension mechanism, whereas Alternative 2 allows keeping the legacy signalling as it is and only having ways to release the new PDCP configurations. Alternative 3 would also be possible but would carry a heavy weight for handovers to cells not supporting NR PDCP, requiring fullConfig to be always used. 
We think either Alt.1 or Alt.2 works most easily, and it's mostly a matter of taste how to do it, even though Alt.1 seems like the absolutely simplest out of these in our view. 
Proposal 1: RAN2 to discuss and decide whether to adopt Alt.1 or Alt.2 for configuring NR PDCP to SRB1/2.
4	Conclusions
We have observed the following:
Observation 1a: SRB1 is always configured at RRC connection setup, RRC connection resume or at full configuration reconfiguration. 
Observation 1b: SRB2 can be configured via RRCConnectionReconfiguration after initial connection setup.
Observation 2: There is currently no way to release SRBs in TS36.331.
Observation 3: There is no explicit PDCP configuration for SRBs. SRBs always use PDCP with SN length = 5 bits, and use the same ciphering and integrity protection algorithm as is configured for the default DRB.
Observation 4: The current LTE RRC does not allow configuring any PDCP-related configuration (e.g. NR PDCP or PDCP duplication) for SRB1/2.
Based on these, we propose the following:
Proposal 1: RAN2 to discuss and decide whether to adopt Alt.1 or Alt.2 for configuring NR PDCP to SRB1/2.


Annex 1: Alternative 1: Using regular extension addition group inside SRB-ToAddMod

RadioResourceConfigDedicated information element
-- ASN1START
<UNNECESSARY PARTS OMITTED>
SRB-ToAddModList ::=				SEQUENCE (SIZE (1..2)) OF SRB-ToAddMod

SRB-ToAddMod ::=	SEQUENCE {
	srb-Identity						INTEGER (1..2),
	rlc-Config							CHOICE {
		explicitValue						RLC-Config,
		defaultValue						NULL
	}		OPTIONAL,																-- Cond Setup
	logicalChannelConfig				CHOICE {
		explicitValue						LogicalChannelConfig,
		defaultValue						NULL
	}		OPTIONAL,																-- Cond Setup
	...,
	[[	pdcp-Config-r15					CHOICE {
			lte-PDCP-r15					NULL,
			nr-PDCP-r15						NULL
		}	OPTIONAL,																-- Cond NR-PDCP
	]]
}

	RadioResourceConfigDedicated field descriptions

	pdcp-Config
Indicates whether the corresponding SRB should utilize LTE PDCP or NR PDCP. E-UTRAN only includes the value nr-PDCP when at least one DRB is configured with NR PDCP



	Conditional presence
	Explanation

	NR-PDCP
	The field is optional present when included within RRCConnectionReconfiguration; otherwise the field is not present.



Annex 2: Alternative 2: Using parallel list SRB-ToAddMod-v15xy
RadioResourceConfigDedicated information element
-- ASN1START

RadioResourceConfigDedicated ::=		SEQUENCE {
	srb-ToAddModList					SRB-ToAddModList			OPTIONAL, 		-- Cond HO-Conn
	drb-ToAddModList					DRB-ToAddModList			OPTIONAL, 		-- Cond HO-toEUTRA
	drb-ToReleaseList					DRB-ToReleaseList			OPTIONAL, 		-- Need ON
	mac-MainConfig						CHOICE {
			explicitValue					MAC-MainConfig,
			defaultValue					NULL
	}		OPTIONAL,																-- Cond HO-toEUTRA2
	sps-Config							SPS-Config 					OPTIONAL,		-- Need ON
	physicalConfigDedicated				PhysicalConfigDedicated		OPTIONAL,		-- Need ON
	...,
	[[	rlf-TimersAndConstants-r9		RLF-TimersAndConstants-r9			OPTIONAL	-- Need ON
	]],
	[[	measSubframePatternPCell-r10	MeasSubframePatternPCell-r10		OPTIONAL	-- Need ON
	]],
	[[	neighCellsCRS-Info-r11			NeighCellsCRS-Info-r11				OPTIONAL	-- Need ON
	]],
	[[	naics-Info-r12				NAICS-AssistanceInfo-r12			OPTIONAL	-- Need ON
	]],
	[[	neighCellsCRS-Info-r13			NeighCellsCRS-Info-r13				OPTIONAL,	-- Cond CRSIM
		rlf-TimersAndConstants-r13		RLF-TimersAndConstants-r13			OPTIONAL	-- Need ON
	]],
	[[	sps-Config-v1430				SPS-Config-v1430					OPTIONAL	-- Cond SPS
	]],
	[[	srb-ToAddModList-v15xy			SRB-ToAddModList-v15xy			OPTIONAL	-- Cond NR-PDCP
	]]
}
<UNNECESSARY PARTS OMITTED>
SRB-ToAddModList ::=				SEQUENCE (SIZE (1..2)) OF SRB-ToAddMod

SRB-ToAddMod ::=	SEQUENCE {
	srb-Identity						INTEGER (1..2),
	rlc-Config							CHOICE {
		explicitValue						RLC-Config,
		defaultValue						NULL
	}		OPTIONAL,																-- Cond Setup
	logicalChannelConfig				CHOICE {
		explicitValue						LogicalChannelConfig,
		defaultValue						NULL
	}		OPTIONAL,																-- Cond Setup
	...
}

SRB-ToAddModList-v15xy ::=				SEQUENCE (SIZE (1..2)) OF SRB-ToAddMod-v15xy

SRB-ToAddMod-v15xy ::=	SEQUENCE {
	srb-Identity-v15xy					INTEGER (1..2),
	pdcp-Config-r15						CHOICE {
		lte-PDCP-r15						NULL,
		nr-PDCP-r15							NULL
	}		OPTIONAL,																-- Cond NR-PDCP
	...
}


	RadioResourceConfigDedicated field descriptions

	pdcp-Config
Indicates whether the corresponding SRB should utilize LTE PDCP or NR PDCP. E-UTRAN only includes the value nr-PDCP when at least one DRB is configured with NR PDCP 



	Conditional presence
	Explanation

	NR-PDCP
	The field is optional present when included within RRCConnectionReconfiguration; otherwise the field is not present.



Annex 3: Alternative 3: Using critical extension SRB-ToAddMod-r15
RadioResourceConfigDedicated information element
-- ASN1START

RadioResourceConfigDedicated ::=		SEQUENCE {
	srb-ToAddModList					SRB-ToAddModList			OPTIONAL, 		-- Cond HO-Conn
	drb-ToAddModList					DRB-ToAddModList			OPTIONAL, 		-- Cond HO-toEUTRA
	drb-ToReleaseList					DRB-ToReleaseList			OPTIONAL, 		-- Need ON
	mac-MainConfig						CHOICE {
			explicitValue					MAC-MainConfig,
			defaultValue					NULL
	}		OPTIONAL,																-- Cond HO-toEUTRA2
	sps-Config							SPS-Config 					OPTIONAL,		-- Need ON
	physicalConfigDedicated				PhysicalConfigDedicated		OPTIONAL,		-- Need ON
	...,
	[[	rlf-TimersAndConstants-r9		RLF-TimersAndConstants-r9			OPTIONAL	-- Need ON
	]],
	[[	measSubframePatternPCell-r10	MeasSubframePatternPCell-r10		OPTIONAL	-- Need ON
	]],
	[[	neighCellsCRS-Info-r11			NeighCellsCRS-Info-r11				OPTIONAL	-- Need ON
	]],
	[[	naics-Info-r12				NAICS-AssistanceInfo-r12			OPTIONAL	-- Need ON
	]],
	[[	neighCellsCRS-Info-r13			NeighCellsCRS-Info-r13				OPTIONAL,	-- Cond CRSIM
		rlf-TimersAndConstants-r13		RLF-TimersAndConstants-r13			OPTIONAL	-- Need ON
	]],
	[[	sps-Config-v1430				SPS-Config-v1430					OPTIONAL	-- Cond SPS
	]],
	[[	srb-ToAddModList-r15			SRB-ToAddModList-r15			OPTIONAL	-- Cond NR-PDCP
	]]
}
<UNNECESSARY PARTS OMITTED>
SRB-ToAddModList ::=				SEQUENCE (SIZE (1..2)) OF SRB-ToAddMod

SRB-ToAddMod ::=	SEQUENCE {
	srb-Identity						INTEGER (1..2),
	rlc-Config							CHOICE {
		explicitValue						RLC-Config,
		defaultValue						NULL
	}		OPTIONAL,																-- Cond Setup
	logicalChannelConfig				CHOICE {
		explicitValue						LogicalChannelConfig,
		defaultValue						NULL
	}		OPTIONAL,																-- Cond Setup
	...
}

SRB-ToAddModList-r15 ::=				SEQUENCE (SIZE (1..2)) OF SRB-ToAddMod-r15

SRB-ToAddMod-v15xy ::=	SEQUENCE {
	srb-Identity-r15					INTEGER (1..2),
	pdcp-Config-r15						CHOICE {
		lte-PDCP-r15						NULL,
		nr-PDCP-r15							NULL
	}		OPTIONAL,																-- Cond NR-PDCP
	rlc-Config-r15						CHOICE {
		explicitValue-r15					RLC-Config,
		defaultValue-r15					NULL
	}		OPTIONAL,																-- Cond Setup
	logicalChannelConfig-r15			CHOICE {
		explicitValue-r15					LogicalChannelConfig,
		defaultValue-r15					NULL
	}		OPTIONAL,																-- Cond Setup
	...
}


	RadioResourceConfigDedicated field descriptions

	pdcp-Config
Indicates whether the corresponding SRB should utilize LTE PDCP or NR PDCP. E-UTRAN only includes the value nr-PDCP when at least one DRB is configured with NR PDCP



	Conditional presence
	Explanation

	NR-PDCP
	The field is optional present when included within RRCConnectionReconfiguration; otherwise the field is not present.






