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Introduction

According to the summary from rapporteur, we still have two remaining issue son enhanced PDCP duplication
=>  Whether to apply R15 MAC CE  to turn on and off PDCP duplication with more than 2 RLC entities

=> The impact on legacy split bearer operation from more than 2 RLC entities are configured

This contribution is to share our views on above two issues 
Discussions
Whether to apply R15 MAC CE to R16 PDCP duplication with more than 2 RLC entities
For supporting R15 MAC CE to turn on/off the PDCP duplication with more than 2 RCL entities . the following issues need to be improved:

Issue 1: For the case that DRB who is configured with more than 2 RLC entities, if the corresponding bit in a received R-15 MAC CE is “1”, how to interpret it? The following options may be taken into account:

Option 1: Activate all the related RLC entities

Option 2: Resume the default status of the associated RLC entities
Option 3: Activate two of RLC entities (which is somewhat like R-15 PDCP duplication)
.. etc
Issue 2: For the case that DRB who is configured with more than 2 RLC entities, if the corresponding bit in received R-15 MAC CE is “0”, how to interpret it? The following options may be taken into account:

Option 1: Deactivate all the related RLC entities

Option 2: Resume the default status of the related RLC entities for this DRB 
..etc

From above analysis, we can see we have so many options for interpreting bitmap indication, which seems not necessary since R16 MAC CE can be used to activate/deactivate the PDCP duplication with more than 2 RLC entities. 
Observation 1: For supporting R15 MAC CE to R16 PDCP duplication with more than 2 RLC entities, we need to redefine the indication “1” and “0” for PDCP duplication with more than two RLC entities.

In addition, the R15 MAC CE only use 1 or 0 to indicate the status of RCL entities respective to a cluster of  DRBs, which means for each DRB only have two status of related RLC entities can be indicated by this MAC CE. However, for each DRB in release 16, the maximum number of 4 RLC entities status combo can reach 16. In this way,  R15 MAC CE is not flexible to be applied to turn on/off the PDCP duplication with more than 2 RCL entities.

Observation 2: R15 MAC CE is lack of flexibility because of its MAC CE format include all DRB configured with PDCP duplication but have only two status for each DRB. 

Regarding to above observations, supporting of R15 MAC CE to PDCP duplication with more than 2 RLC entities seems not so necessary regarding its inflexibility on controlling of RLC entities status.

Proposal 1: There is no need to support R-15 PDCP duplication MAC CE to turn on/off the PDCP duplication with more than 2 RLC entities.

Split bearer transmission
This issue is raised by PDCP rapporteur regarding to the RRC configuration for NRIIOT. 

In the current endorsed PDCP CR for NRIIOT

----------------------------  From 38.323 for NRIIOT ---------------------------------------------

When submitting a PDCP PDU to lower layer, the transmitting PDCP entity shall:

-
if the transmitting PDCP entity is associated with one RLC entity:

-
submit the PDCP PDU to the associated RLC entity;

-
else, if the transmitting PDCP entity is associated with at least two RLC entities:

-
if the PDCP duplication is activated:
-
if the PDCP PDU is a PDCP Data PDU:

-
duplicate the PDCP Data PDU and submit the PDCP Data PDU to the associated RLC entities activated for PDCP duplication;-
else:

-
submit the PDCP Control PDU to the primary RLC entity;

-
else:

-
if the split secondary RLC entity is configured; and

-
if the total amount of PDCP data volume and RLC data volume pending for initial transmission (as specified in TS 38.322 [5]) in the primary RLC entity and the split secondary RLC entity is equal to or larger than ul-DataSplitThreshold:

-
submit the PDCP PDU to either the primary RLC entity or the split secondary RLC entity;

-
else:

-
submit the PDCP PDU to the primary RLC entity.

-------------------  From 38.323 running CR -------------------------------------------------

From this running CR, it implies only if the split secondary RLC entity is configured then the split transmission can be supported. If we combine this part with the information element splitSecondaryPath in 38.331 as shown below:

--------------------------------------- From 38.331 running CR -----------------------------------

[[

    moreThanTwoRLC-r16          SEQUENCE {

        splitSecondaryPath          LogicalChannelIdentity                                        OPTIONAL,   -- Cond SplitBearer2

        duplicationState            SEQUENCE (SIZE (3)) OF BOOLEAN                                OPTIONAL    -- Need M

    }                                                                                             OPTIONAL,   -- Cond MoreThanTwoRLC

ethernetHeaderCompression-r16
CHOICE {

        notUsed                NULL,

        ehc                    SEQUENCE {




ehc-Common SEQUENCE {


            ehc-HeaderSize                   ENUMERATED { byte1, byte2 },





...




},



ehc-Downlink  SEQUENCE {


            drb-ContinueEHC-DL          ENUMERATED { true }                                 OPTIONAL,   -- Need N





...



}
















OPTIONAL,   -- Need N




ehc-Uplink  SEQUENCE {


            drb-ContinueEHC-UL          ENUMERATED { true }                                 OPTIONAL,   -- Need N





...




}

















OPTIONAL,   -- Need N




...

        },

        ...


}



















OPTIONAL     -- Cond DRB

    ]]

-----------------  From running CR of 38.331 for NRIIOT ------------------------------------

It can be interpreted that only the information element of splitSecondaryPath is configured, then the split transmission can be supported. Thus in the case of only two RLC entities are associated with one PDCP(i.e  the moreTwoRLCentities is not present), the split bearer transmission can not be performed based on the current decription in 38.323.

To resolve this issue and make a much more clear description in  RRC specification and PDCP specification jointly, we suggest to correct description of the definition of split secondary RLC entity in 38.323 as shown below:

TP:

3.1
Definitions

For the purposes of the present document, the terms and definitions given in TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [1].
AM DRB: a data radio bearer which utilizes RLC AM.
DAPS bearer: a bearer whose radio protocols are located in both the source gNB and the target gNB during DAPS handover to use both source gNB and target gNB resources.
Non-split bearer: a bearer whose radio protocols are located in either the MgNB or the SgNB to use MgNB or SgNB resource, respectively.
NR sidelink communication: AS functionality enabling at least V2X communication as defined in TS 23.287 [13], between two or more nearby UEs, using NR technology but not traversing any network node.
PDCP data volume: the amount of data available for transmission in a PDCP entity.
Split bearer: in dual connectivity, a bearer whose radio protocols are located in both the MgNB and the SgNB to use both MgNB and SgNB resources.
Split secondary RLC entity: For the case that only two RLC entities are configured in dual connectivity, the RLC entity other than the primary RLC entity which is responsible for split bearer operation is the split secondary RLC entity. For the case that more than two RLC entities are configured in dual connectivity, the RLC entity is configured by upper layer which is responsible for split bearer operation [3].
UM DRB: a data radio bearer which utilizes RLC UM.
Thus we propose:

Proposal 2: RAN2 is kindly asked to correct 38.323 for split bearer transmission as above TP.
Conclusion 

Observation 1: For supporting R15 MAC CE to R16 PDCP duplication with more than 2 RLC entities, we need to redefine the indication “1” and “0” for PDCP duplication with more than two RLC entities.

Observation 2: R15 MAC CE is lack of flexibility because of its MAC CE format include all DRB configured with PDCP duplication but have only two status for each DRB. 

Proposal 1: There is no need to support R-15 PDCP duplication MAC CE to turn on/off the PDCP duplication with more than 2 RLC entities.

Proposal 2: RAN2 is kindly asked to correct 38.323 for split bearer transmission as above TP.
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