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1 Introduction

Agreement on PDCP version change from RAN2#99bis meeting:

Agreements
1
For DRBs, change from LTE PDCP to NR PDCP is done (via handover) using a release and add of the DRB (in a single message) or full configuration. 

Agreement on PDCP version change from RAN2#100 meeting:

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.

This document addresses issues on PDCP version change handling in 38.331.

2 Discussion
PDCP version change is supported via release and addition of the DRB for both direction (LTE PDCP to NR PDCP, and NR PDCP to LTE PDCP).

In the latest 38.331, this operation is captured in section 5.3.5.6.4 (DRB release) and section 5.3.5.6.5 (DRB addition/modification) as follows:

5.3.5.6.4 DRB release

…..

1> if new bearer is not added with same eps-BearerIdentity:
2>
if the procedure was triggered due to handover:

3>
indicate the release of the DRB(s) and the eps-BearerIdentity of the released DRB(s) to upper layers after successful handover;

2>
else:

3>
indicate the release of the DRB(s) and the eps-BearerIdentity of the released DRB(s) to upper layers immediately.

5.3.5.6.5 DRB addition/modification

…..

2>
if the RRCReconfiguration message includes the fullConfig IE:

3>
associate the established DRB with corresponding included eps-BearerIdentity;

2>
else if no DRB was configured with the same eps-BearerIdentity prior to receiving this reconfiguration:

Editor’s Note: FFS_CHECK: 

3>
indicate the establishment of the DRB(s) and the eps-BearerIdentity of the established DRB(s) to upper layers;

However, NR RRC entity cannot know if a new bearer is added with the same eps-BearerIdentity or not in DRB release procedure for PDCP version change, unless NR RRC entity monitors LTE RRC IEs. Similarly, NR RRC entity cannot know if a DRB was configured with the same eps-BearerIdentity or not in DRB addition procedure for PDCP version change, unless NR RRC entity checks configurations for LTE DRBs.

Issue in DRB Release by NR PDCP to LTE PDCP change
DRB release procedure for PDCP version change in 38.331 is only required when changing from NR PDCP to LTE PDCP, because for the other direction, there is no need to release NR PDCP (as NR PDCP is not exist before PDCP version change).

Figure 1-1 illustrates an example IEs received by a UE when NR PDCP/LTE RLC/LTE LCH are configured for a DRB. Figure 1-2 illustrates an example of IEs received by a UE when NR PDCP to LTE PDCP change is required for the DRB.

When NR PDCP/LTE RLC/LTE LCH are configured to the DRB, the same eps-BearerIdentity value, e.g. ‘10’, for the DRB is received by both LTE RRC entity and NR RRC entity. However, when NR PDCP to LTE PDCP change is required for the DRB, only LTE RRC entity receives the same eps-BearerIdentity value ‘10’ in DRB-ToAddMod. In other word, NR RRC entity does not receive DRB-ToAddMod after the DRB is released for the PDCP version change because NR PDCP does not have to be configured for the DRB. Therefore, NR RRC entity cannot know if a new bearer is added with the same eps-BearerIdentity in DRB release procedure.
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DRB-ToAddMod ::= SEQUENCE { Same
eps-BearerIdentity INTEGER ... “—value,
drb-Identity DRB-Identity, eg., 10’
rlc-Config RLC-Config
logicalChannelIdentity INTEGER
LogicalChannelConfig

.

IEs received by NR RRC entity in a UE

DRB-ToAddMod ::= SEQUENCE {
cnAssociation CHOICE {
eps-BearerIdentity INTEGER ...
}
drb-Identity DRB-Identity,

pdcp-Config PDCP-Config




Figure 1-1: Example IEs received by a UE when NR PDCP/LTE RLC/LTE LCH are configured
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Figure 1-2: example of IEs received by a UE when NR PDCP to LTE PDCP change is required

Observation 1: During NR to LTE PDCP version change, NR RRC entity cannot know if a new bearer is added with the same eps-BearerIdentity in DRB release procedure.
Issue in DRB addition by LTE PDCP to NR PDCP change

On the other hand, DRB addition procedure for PDCP version change in 38.331 is only required when changing from LTE PDCP to NR PDCP, because for the other direction, there is no need to add NR PDCP (as NR PDCP is not exist after PDCP version change). 

Figure 2-1 illustrates an example IEs received by a UE when LTE PDCP/LTE RLC/LTE LCH are configured for a DRB. Figure 2-2 illustrates an example of IEs received by a UE when LTE PDCP to NR PDCP change is required for the DRB.

When LTE PDCP/LTE RLC/LTE LCH are configured to the DRB, only LTE RRC entity in the UE receives DRB-ToAddMod with a eps-BearerIdentity value, e.g. ‘10’, for the DRB. When LTE PDCP to NR PDCP change is required for the DRB, both LTE RRC entity and NR RRC entity receives DRB-ToAddMod with the eps-BearerIdentity ‘10’ after the DRB is released. However the NR RRC entity does not know if a DRB was configured with the same eps-BearerIdentity prior to receiving this DRB-ToAddMod because the DRB was only configured by LTE. Therefore, NR RRC entity cannot know if a DRB was configured with the same eps-BearerIdentity in DRB addition procedure unless.
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Figure 2-1: Example IEs received by a UE when LTE PDCP/LTE RLC/LTE LCH are configured
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Figure 2-2: example of IEs received by a UE when LTE PDCP to NR PDCP change is required

Observation 2: During LTE to NR PDCP version change, NR RRC entity cannot know if a DRB was configured with the same eps-BearerIdentity in DRB addition procedure.
In order to make NR RRC entity be aware of eps-BearerIdentity during PDCP version change by release and add of the DRB. RAN2 should discuss good solution..

Proposal: RAN2 should discuss the solution to make NR RRC entity be aware of eps-BearerIdentity during PDCP version change by release and add of the DRB.

3 Conclusions

We have the following observations and proposals:
Observation 1: During NR to LTE PDCP version change, NR RRC entity cannot know if a new bearer is added with the same eps-BearerIdentity in DRB release procedure.
Observation 2: During LTE to NR PDCP version change, NR RRC entity cannot know if a DRB was configured with the same eps-BearerIdentity in DRB addition procedure.
Proposal: RAN2 should discuss the solution to make NR RRC entity be aware of eps-BearerIdentity during PDCP version change by release and add of the DRB.
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DRB-ToRelease List ::= SEQUENCE (SIZE

(1..maxDRB)) OF DRB-Identity IEs received by NR RRC entity in a UE

DRB-ToAddMod ::= SEQUENCE { DRB_TZSAddM.OC}C.: = SEQUENCEcéOIcE
eps-BearerIdentity INTEGER .. < 10 cnAssociation {
drb-Identity DRB-Identity, \ spe-Besreridentity INTEGER
rlc-Config RLC-Config ... } ) .
logicalChannelIdentity  INTEGER ... drb-Tdentity DRB-Identity,

LogicalChannelConfig pdcp-Config PDCP-Config

.
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DRB-ToAddMod ::= SEQUENCE {

eps-BearerIdentity
drb-Identity
pdcp-Config

rlc-Config
logicalChannelIdentity
LogicalChannelConfig

.

INTEGER ...
DRB-Identity,
PDCP-Config ..
RLC-Config
INTEGER
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DRB-ToRelease List ::= SEQUENCE (STZE DRB-ToRelease List ::= SEQUENCE (SIZE
(1..maxDRB)) OF DRB-Tdentity (1..maxDRB)) OF DRB-Tdentity
DRB-ToAddMod ::= SEQUENCE {

eps-BearerIdentity INTEGER .. «—— ‘10’

drb-Identity DRB-Identity,

pdcp-Config PDCP-Config

rlc-Config RLC-Config

logicalChannelIdentity INTEGER
LogicalChannelConfig

.



