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1. Introduction
In previous RAN2 meetings, many agreements for bearer type harmonisation were reached:
Agreements:

1
The same PDCP protocol specification is used for DRBs for MCG split bearer, SCG split bearer and SCG bearer.

2
This PDCP protocol is specified in 38.323 (NR PDCP).

FFS: When EN-DC is configured, whether the MCG bearer only uses one PDCP type or the MCG bearer can use either LTE PDCP or NR PDCP up to the NW decision. Bearer type changes to be supported also need to be considered.
3
For bearers configured with NR PDCP the network configures the UE with which key (from a set of possible keys) to use. FFS the maximum number of possible keys in the set . Ask SA3 for the number of keys to be supported and to define the key derivation? Detailed wording of LS, including sufficient background info, can be worked offline.

4
The location of the PDCP entity is decided by the MN.

Agreements:
1
Include PDCP config also in NR RRC PDU from the SN
2: 
Assume DRBid is used for the linking between PDCP config and lower layer comfiguration.
Working assumption: For MCG bearer, either LTE or NR PDCP can be used,  configurable by the network.
FFS points:
1) which PDCP to use for MCG SRB at connection setup.
2) What mechanism is used (if needed) to indicate to network UE support of NR PDCP during connection setup?.
3) whether to use LTE PDCP or NR PDCP for split SRBs
4) Whether to support a mechanism to reconfigure from LTE PDCP to NR PDCP without HO.  If so, what would the mechanism look like?.
5) discuss further in stage 3 whether to refer to NR RRC for NR PDCP configuration by eNB
Agreements related to bearer related parameters (at least for EN-DC)
1
In case of EN-DC, at DRB configuration MN provides to SN the identity of DRB to be added. FFS whether any further information is transferred e.g. DRB type
2
In case of EN-DC, MN provides to SN QoS attribute information (same information as for LTE DC) of bearers to be added
FFS: RAN2 will discuss further and conclude if MN should provide SRB attribute information (i.e. for MCG split SRB case)
However, the above some issues marked in yellow still to be further discussed. This contribution focuses on the remaining issues of bearer type harmonisation for LTE and NR interworking and accordingly provides analyses and proposals.
2. Discussion
Issue 1: Which PDCP to use for MCG SRB at connection setup?
For the legacy LTE access procedure, the establishment of SRB1 is completed before the acquisition of UE capability, only LTE PDCP can be used for this SRB. But when the EN-DC is configured, MCG SRB may be reconfigured to split SRB, and if split SRB uses NR PDCP, then change of PDCP type needs to be considered. Thus RAN2 needs to conclude which PDCP to use for MCG SRB at RRC connection setup. According to email discussion [2], many companies expressed views, and the following two options were presented:

· Option 1：LTE PDCP is used in the initial establishment of SRB1, and then it would be reconfigured to NR PDCP by network if needed.
· Option 2：NR PDCP is used in the initial establishment of SRB1, to do this UE needs to inform network of capability of supporting NR PDCP prior to RRC connection setup.

For Option 1, currently the main concern is how to perform PDCP type change?  There may be the following three alternatives to be considered:

· Alt 1: A mechanism to reconfigure from LTE PDCP to NR PDCP without HO
· Alt 2: A similar mechanism as PDCP re-establishment in case of HO
· Alt 3: A similar mechanism as full configuration in case of HO
From LTE PDCP to NR PDCP, one factor to consider is the change of security key, which requires the receiver to distinguish different packet PDUs before and after change, the requirement is same as the LTE intra-Cell HO. Alt 1 means that a new mechanism is required as the existing LTE intra-Cell HO mechanism cannot be used as it is. In addition, the change of PDCP type requires the conversion of PDCP SN length, where the conversion from a short SN to a long SN may not affect PDCP SN continuity, but conversion from long SN to short SN will lead to PDCP SN discontinuity. Thus Alt2 is also facing some challenge (as PDCP re-establishment requires SN continuity). Also LTE and NR PDCP are two different version thus PDCP re-establishment may not be feasible  for the change of PDCP entity type. For Alt3, as it is already supported in existing LTE specification, and it is beneficial to update of PDCP function due to reset of entire PDCP entity. Therefore it seems more simple and feasible. Also from the perspective of data transmission, Alt3 would lead to a little redundant data transmission (due to PDCP SN discontinuity), but it will not reduce per UE throughput, so the effect of data transmission performance is acceptable.
Observation 1: A simple and feasible mechanism for change of PDCP type is to use full configuration in case of HO.
For Option 2, currently the main concern is how to inform network of UE support of NR PDCP during connection setup?  To make the network side to learn the ability of UE to support NR PDCP before the RRC setup message, it is necessary for UE to signal the information during random access procedure. The available uplink messages during random access procedure are Msg 1 and Msg 3. The following two alternatives could be considered:

· Alt 1: Define a dedicated preamble to signal the information of UE support of NR PDCP
· Alt 2: 1 bit information is carried in Msg 3 to inform network of UE support of NR PDCP
Alt 1 requires hard partition of preamble resources, which bring potential impact on the system's access capacity. However for Alt 2, only 1 bit information using spare field is enough for notifying network of UE support of NR PDCP, there is no impact on the size of Msg3. Therefore the alternative seems simpler.
Observation 2: A simpler way to inform network of UE support of NR PDCP prior to RRC connection setup is introducing 1 bit information to Msg3.

According to the above analysis, for Option 1, the existing LTE procedure has supported the full configuration HO mechanism, while Option 2 needs to enhance the LTE random access procedure. In addition, from the impact of data transmission perspective, Option 2 can avoid handover procedure in some cases. But in another cases the PDCP type change procedure is still inevitable, for example, in places where NR Node deployments are relatively sparse, a lot of handover/DC operations to legacy LTE node will take place, which requires the change of NR PDCP to LTE PDCP.

Therefore, we slightly prefer to solve the issue using more simple solution.
Proposal 1: LTE PDCP is used for MCG SRB at connection setup, and then it would be reconfigured to NR PDCP by network if needed.
Proposal 2: A similar mechanism as full configuration in case of HO is used for change between LTE PDCP and NR PDCP.

Issue 2: Whether to use LTE PDCP or NR PDCP for split SRBs?
According to the email discussion [2], most companies support NR PDCP, as NR PDCP can be adapted to LTE RLC without introducing any restrictions. Additionally, as RAN2 agreed that split bearer for DRB will use harmonized bearer and always be connected to NR PDCP, it is also natural that split SRB uses similar ASN architecture and modelling as split DRB.
Proposal 3: Only NR PDCP is used for split SRBs.
Issue 3: If MN should provide SRB attribute information (i.e. for MCG split SRB case)?
In legacy handover procedure, to facilitate the allocation of radio resources by SCG, the source node will pass the QOS related information to the target node. But the information is only available for DRB, no relevant information for SRB is sent, since the QOS requirements from CN itself is aimed at DRB, not SRB. Besides, the configuration for SRB generally uses default value according to specification, and even if not using default values, suitable parameters should be configured based on their own RRM strategy. As the RRM of two nodes during handover procedure are independent of each other, there is no need to pass any information for SRB to another node. Similarly, in EN-DC case, the RRM of MN and SN are independent of each other. Therefore there is no need to send any SRB attribute to SCG for MCG split SRB.
Proposal 4: No SRB attributes needs to be signalled to SN except for split SRB id. 

3. Conclusion

This contribution discusses some remaining issues of MCG SRB for LTE and NR interworking, and the following proposals were made:
Observation 1: A simple and feasible mechanism for change of PDCP type is to use full configuration in case of HO.
Observation 2: A simpler way to inform network of UE support of NR PDCP prior to RRC connection setup is introducing 1 bit information to Msg3.
Proposal 1: LTE PDCP is used for MCG SRB at connection setup, and then it would be reconfigured to NR PDCP by network if needed.
Proposal 2: A similar mechanism as full configuration in case of HO is used for change between LTE PDCP and NR PDCP.
Proposal 3:  Only NR PDCP is used for split SRBs.

Proposal 4: No SRB attributes needs to be signalled to SN except for split SRB id.
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///////////////////////////////////////////////////////Start of Change/////////////////////////////////////////////////////////////////////////////
4.2.1
Control Plane

In MR-DC, the UE has a single RRC state, based on the MN RRC and a single C-plane connection towards the Core Network. Figure 4.2.1-1 illustrates the Control plane architecture for MR-DC. Each radio node has its own RRC entity (E-UTRA version if the node is an eNB or NR version if the node is a gNB) which can generate RRC PDUs to be sent to the UE. 

RRC PDUs generated by the SN can be transported via the MN to the UE. The MN always sends the initial SN RRC configuration via MCG SRB, but subsequent reconfigurations may be transported via MN or SN. When transporting RRC PDU from the SN, the MN does not modify the UE configuration provided by the SN.

If the SN is a gNB (i.e. for EN-DC and NGEN-DC), the UE can be configured to establish a SRB with the SN (SRB3) to enable RRC PDUs for the SN to be sent directly between the UE and the SN. RRC PDUs for the SN can only be transported directly to the UE for SN RRC reconfiguration not requiring any coordination with the MN. Measurement reporting for mobility within the SN can be done directly from the UE to the SN if SRB3 is configured. 

MCG 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. NR PDCP is always used for MCG split SRB. This version of the specification does not support SCG split SRB.
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Figure 4.2.1-1:
Control plane architecture for EN-DC (left) and MR-DC with 5GC (right).
//////////////////////////////////////////////////////////// Next Change /////////////////////////////////////////////////////////////////////////////
6.3
PDCP Sublayer

In MR-DC, E-UTRA PDCP supports duplication and duplicate detection of control plane PDCP PDUs (similarly to NR PDCP), to allow RRC PDUs duplication via MCG split SRB.

In EN-DC, CA packet duplication (see [3]) is not applied to LTE CA in the MN.

In EN-DC and NGEN-DC, CA packet duplication can only be configured for SCG bearer. In NE-DC, CA packet duplication can only be configured for MCG bearer.
The change between LTE PDCP and NR PDCP can be configured by network, if needed. A full configuration handover  mechanism is used for such change.
Editor’s note: It is FFS whether UL packet duplication applies for split bearers.

////////////////////////////////////////////////////////////End of Change /////////////////////////////////////////////////////////////////////////////
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