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	Reason for change:
	In RAN2 #106 meeting, the following agreements about multiple legs duplication were made:

· Intention is that Copies are sent on different legs 
· Dynamic Network control of DRB duplication is by MAC CE

· By the MAC CE, Network to control which of the configured RLC entities that is/are active

· Support the case that no of copies = no of active RLC entities
Currently, only two legs can be configured for a DRB for PDCP duplication, and one leg should be indicated as the primary leg. The primary leg is always used for transmission, not matter whether duplication is activated or not. The duplication operation about a DRB configured with multiple legs is not supported right now. 

In this CR, the duplication operation about a DRB configured with up to 4 legs is introduced to TS 38.323.

	
	

	Summary of change:
	1) In subclause 4.2, possible numbers of RLC entities assocatied with each PDCP entity is amended, considering multiple legs duplication configuration.
2) In subclause 5.2.1, the transmit operation of a PDCP entity configured with multiple legs duplciation is added.

3) In subclause 5.6, the data volume indication to MAC entity(s) of a PDCP entity configured with multiple legs duplication is added.
4) In subclasue 5.11, duplicate PDU discard for a PDCP entity configured with multiple legs duplication is added.
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4.2
Architecture

4.2.1
PDCP structure

Figure 4.2.1.1 represents one possible structure for the PDCP sublayer; it should not restrict implementation. The figure is based on the radio interface protocol architecture defined in TS 38.300 [2].
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Figure 4.2.1-1: PDCP layer, structure view

The PDCP sublayer is configured by upper layers TS 38.331 [3]. The PDCP sublayer is used for RBs mapped on DCCH and DTCH type of logical channels. The PDCP sublayer is not used for any other type of logical channels.

Each RB (except for SRB0) is associated with one PDCP entity. Each PDCP entity is associated with one, two, three, four, six, or eight RLC entities depending on the RB characteristic (e.g uni-directional/bi-directional or split/non-split) or RLC mode:
-
For split bearers or for RBs configured with PDCP duplication, each PDCP entity is associated with m UM RLC entities (for same direction), 2*m UM RLC entities (two for each direction), or m AM RLC entities (for same direction); m can take values of 2, 3, or 4, depending on RRC configuration;
-
Otherwise, each PDCP entity is associated with one UM RLC entity, two UM RLC entities (one for each direction), or one AM RLC entity.
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5.2
Data transfer

5.2.1
Transmit operation
At reception of a PDCP SDU from upper layers, the transmitting PDCP entity shall:

-
start the discardTimer associated with this PDCP SDU (if configured).

For a PDCP SDU received from upper layers, the transmitting PDCP entity shall:
-
associate the COUNT value corresponding to TX_NEXT to this PDCP SDU;

NOTE 1:
Associating more than half of the PDCP SN space of contiguous PDCP SDUs with PDCP SNs, when e.g., the PDCP SDUs are discarded or transmitted without acknowledgement, may cause HFN desynchronization problem. How to prevent HFN desynchronization problem is left up to UE implementation.

-
perform header compression of the PDCP SDU as specified in the clause 5.7.4;

-
perform integrity protection, and ciphering using the TX_NEXT as specified in the clause 5.9 and 5.8, respectively;

-
set the PDCP SN of the PDCP Data PDU to TX_NEXT modulo 2[pdcp-SN-SizeUL];
-
increment TX_NEXT by one;

-
submit the resulting PDCP Data PDU to lower layer as specified below.
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 two RLC entities, and one RLC entity is configured as the primary RLC entity:

-
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 both associated RLC entities;

-
else:

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

-
else:

-
if the two associated RLC entities belong to the different Cell Groups; 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 two associated RLC entities is equal to or larger than ul-DataSplitThreshold:

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

-
else:

-
submit the PDCP PDU to the primary RLC entity.
-
else:

-
if two or more RLC entities are activated for PDCP duplication transmission:
-
if the PDCP PDU is a PDCP Data PDU:

-
duplicate the PDCP Data PDU and submit the PDCP Data PDU to all activated RLC entities;

-
else:

-
submit the PDCP Control PDU to one of the activated RLC entity;

-
else:

-
submit the PDCP PDU to the only activated RLC entity.
FFS: When two or more RLC entities are activated for PDCP duplication transmission, it needs further study to which activated RLC entity the PDCP control PDU should be submitted.
NOTE 2:
If the transmitting PDCP entity is associated with two or more RLC entities, the UE should minimize the amount of PDCP PDUs submitted to lower layers before receiving request from lower layers and minimize the PDCP SN gap between PDCP PDUs submitted to the associated RLC entities to minimize PDCP reordering delay in the receiving PDCP entity.
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5.6
Data volume calculation

For the purpose of MAC buffer status reporting, the transmitting PDCP entity shall consider the following as PDCP data volume:

-
the PDCP SDUs for which no PDCP Data PDUs have been constructed;

-
the PDCP Data PDUs that have not been submitted to lower layers;

-
the PDCP Control PDUs;

-
for AM DRBs, the PDCP SDUs to be retransmitted according to clause 5.1.2;

-
for AM DRBs, the PDCP Data PDUs to be retransmitted according to clause 5.5.

If the transmitting PDCP entity is associated with two or more RLC entities, when indicating the PDCP data volume to a MAC entity for BSR triggering and Buffer Size calculation (as specified in TS 38.321 [4] and TS 36.321 [12]), the transmitting PDCP entity shall:

-
if the PDCP duplication configured with a primary RLC entity is activated:

-
indicate the PDCP data volume to the MAC entity associated with the primary RLC entity;

-
indicate the PDCP data volume excluding the PDCP Control PDU to the MAC entity associated with the secondary RLC entity;

-
else if the PDCP duplication configured with a primary RLC entity is deactivated:

-
if the two associated RLC entities belong to the different Cell Groups; 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 two associated RLC entities is equal to or larger than ul-DataSplitThreshold:

-
indicate the PDCP data volume to both the MAC entity associated with the primary RLC entity and the MAC entity associated with the secondary RLC entity;

-
else:

-
indicate the PDCP data volume to the MAC entity associated with the primary RLC entity;

-
indicate the PDCP data volume as 0 to the MAC entity associated with the secondary RLC entity.
-
else:

-
if two or more RLC entities are activated for PDCP duplication transmission:

-
indicate the PDCP data volume to the associated MAC entity for one activated RLC entity, to which the 

control PDU will be submitted;

-
indicate the PDCP data volume excluding the PDCP control PDU to the associated MAC entity for each 

other activated RLC entity;


-
if at least one RLC entity is deactivated:




-
indicate the PDCP data volume as 0 to the MAC entity for each deactivated RLC entity;
-
else:


-
indicate the PDCP data volume to the MAC entity associated with the only activated RLC entity.
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5.11
PDCP duplication

5.11.1
Activation/Deactivation of PDCP duplication

For the PDCP entity configured with pdcp-Duplication, the transmitting PDCP entity shall:

-
for SRBs:

-
activate the PDCP duplication;

-
for DRBs:

-
if the activation of PDCP duplication is indicated:

-
activate the PDCP duplication;

-
if the deactivation of PDCP duplication is indicated:

-
deactivate the PDCP duplication.

5.11.2
Duplicate PDU discard

For the PDCP entity configured with pdcp-Duplication, the transmitting PDCP entity shall:

-
if the successful delivery of a PDCP Data PDU is confirmed by one of the associated AM RLC entities:

-
indicate to the other AM RLC entity(s) to discard the duplicated PDCP Data PDU;

-
if the deactivation of PDCP duplication configured with a primary RLC entity is indicated:

-
indicate to the secondary RLC entity to discard all duplicated PDCP Data PDUs;

-
else if one or more RLC entities are indicated to be deactivated:


-
indicate to the corresponding RLC entity(s) to discard all duplicated PDCP Data PDUs.
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