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1 Introduction

From RAN2 NR Adhoc#2 meeting, it is agreed that
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:
NR PDCP configuration is contained in separate NR container different from the NR container for other NR configurations

2:
If the anchor is in the MN, NR PDCP config is generated by MN itself. If the anchor is in SN, the SN should generate NR PDCP config and send it to MCG as separate container.

3:
In EN-DC, LTE RRC message contains:

-
SCG bearer: NR PDCP container + NR configuration container on NR RLC, MAC and physical layers;

-
Split bearer: NR PDCP container + LTE configurations on RLC, MAC and physical layers + NR configuration container on NR RLC, MAC and physical layers, etc;

-
NR PDCP config carried in the container is an IE.

-
SCG RLC/MAC/Phy/etc config carried on the container is an NR RRC PDU.

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.
In this contribution, we discuss the left stage-2 issues listed in the FFS.
2 Discussion
2.1 PDCP version configuration
For DRB, NR PDCP is agreed for harmonized bearer type considering different MR-DC cases. The exceptional case is for voice traffic, where the LTE transport block size design benefit from the LTE 7-bit SN size
. Due to this reason, for the LTE side of MR-DC (i.e., MN of (NG)EN-DC, and SN of NE-DC), 

· It is a better match between LTE PDCP and LTE PHY/MAC/RLC stack, when DRB is used to serve voice traffic.

· For other traffic types, in order for smooth bearer type change, NR PDCP is more appropriate.

Observation 1 It is beneficial to enable configurable PDCP (LTE PDCP or NR PDCP) for non-split DRB at LTE side of MR-DC.
Proposal 1 Support configurable PDCP (LTE PDCP or NR PDCP) for non-split DRB at LTE side of MR-DC.
For SRB, in (NG)EN-DC case, MCG SRB1 would be established before UE capability transfer procedure, where the LTE PDCP would be only feasible setting configured by RRCConnectionSetup. 
Observation 2 RRCConnectionSetup cannot configure NR PDCP for SRB1 without UE capability information.
Proposal 2 Not support PDCP (LTE PDCP or NR PDCP) configuration of SRB1 via RRCConnectionSetup.
2.2 PDCP version re-configuration

For DRB, as observed above, since the LTE PDCP is motivated for voice traffic and LTE lower layer only, network can establish separated non-split bearers at LTE side of MR-DC, for different traffic types

· Network can use non-split bearer at LTE side of various MR-DC cases to serve voice traffic, using LTE PDCP, which is not expected to change to another bearer type;

· Network can configure NR PDCP for other bearer(s) to serve non-voice traffic, which can benefit from smooth bearer type change;

In other words, separate bearer(s) can be used for LTE and NR PDCP, to serve voice and non-voice traffic independently. The only case where LTE PDCP needs to be re-configured to NR PDCP is MN / SN change case.
Observation 3 It is not motivated to support DRB PDCP version change (between LTE PDCP and NR PDCP) without SN / MN change procedure.

For SRB, LTE PDCP and NR PDCP are needed for different reasons:

· On the one hand, the LTE PDCP (section 5.1.2.2 of TS 36.323) is not capable to handle the split SRB, i.e., NR PDCP is needed for split SRB, which is applicable to both SRB1 and SRB2. 

· On the other hand, for (NG)EN-DC case, as stated above, MCG SRB1 would be established before UE capability transfer procedure, where the LTE PDCP would be anyway default setting configured by RRCConnectionSetup.
Therefore, in (NG)EN-DC case, for the initial change from MCG SRB to split SRB, there would be LTE version change correpondingly. And this procedure may not involve MN or SN change. 

Observation 4 PDCP version change (between LTE PDCP and NR PDCP) without MN or SN change is needed for SRB in (NG)EN-DC case.
Combining the observation for DRB and SRB, although PDCP version change is not motivated for DRB, it is needed for SRB, and thus the designed solution can be applicable to both in order for a more flexible configuration by network.

Proposal 3 PDCP version change (between LTE PDCP and NR PDCP) is supported for bearer type change between non-split SRB (or DRB) and split SRB (or DRB) of MR-DC case.

For DRB, LTE PDCP is appealing when SN length is configured as 7-bit to support voice traffic, yet NR PDCP only supports 12-bit and 18-bit options. As agreed in RAN2 NR Adhoc#2

=>
As a baseline, lossless SN re-configuration is not supported for RLC AM

Therefore, when PDCP version change is implemented as MN / SN change procedure, a full configuration is needed, i.e., all on-going bearers have to be torn down with possible packet loss, for both MCG and SCG.

Observation 5 PDCP version change implemented via handover procedure requires full configuration, which would cause packet loss.

Therefore, it would be beneficial to implement the PDCP version change in a lossless way, and also it is good to avoid handover interruption time.

Proposal 4 PDCP version change (between LTE PDCP and NR PDCP) without handover is supported for bearer type change between non-split SRB (or DRB) and split SRB (or DRB) of MR-DC case.

It is straightforward to use RRCConnectionReconfiguration to implement the PDCP version change of SRB/DRB, after UE capability information is acquired. However, one limitation is that currently RRCConnectionReconfiguration can only control SRB2 and DRB, so it would be beneficial to extend it to the control of SRB1, in order to implement the PDCP version change and thus to support split SRB1.

Proposal 5 Support SRB1 PDCP version reconfiguration via RRCConnectionReconfiguration.
For the detailed PDCP version reconfiguration operation, it can be handled in stage-3, as described in [1].
3 Conclusion
Based on the discussion in section 2 we have following observations:
Observation 1
It is beneficial to enable configurable PDCP (LTE PDCP or NR PDCP) for non-split DRB at LTE side of MR-DC.
Observation 2
RRCConnectionSetup cannot configure NR PDCP for SRB1 without UE capability information.
Observation 3
It is not motivated to support DRB PDCP version change (between LTE PDCP and NR PDCP) without SN / MN change procedure.
Observation 4
PDCP version change (between LTE PDCP and NR PDCP) without MN or SN change is needed for SRB in (NG)EN-DC case.
Observation 5
PDCP version change implemented via handover procedure requires full configuration, which would cause packet loss.


Based on the observations, we propose:
Proposal 1
Support configurable PDCP (LTE PDCP or NR PDCP) for non-split DRB at LTE side of MR-DC.
Proposal 2
Not support PDCP (LTE PDCP or NR PDCP) configuration of SRB1 via RRCConnectionSetup.
Proposal 3
PDCP version change (between LTE PDCP and NR PDCP) is supported for bearer type change between non-split SRB (or DRB) and split SRB (or DRB) of MR-DC case.
Proposal 4
PDCP version change (between LTE PDCP and NR PDCP) without handover is supported for bearer type change between non-split SRB (or DRB) and split SRB (or DRB) of MR-DC case.
Proposal 5
Support SRB1 PDCP version reconfiguration via RRCConnectionReconfiguration.


4 Reference
[1] R2-1707709, PDCP version reconfiguration, OPPO.
� 256 bits (AMR 12.2) +24 bits (ROHC) + 8bits(PDCP)+ 8 bits( RLC) +8 bits (MAC header)+24bits (CRC) = 328 bits.
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