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	Reason for change:
	Introduction of HRLLC in LTE into stage2 specification.


	
	

	Summary of change:
	This CR captures some of following agreements for HRLLC (only including packet duplication):
Agreements in RAN2#99bis:

1
PDCP data duplication for LTE shall assume NR PDCP data duplication as baseline.

2
RAN2 works on PDCP data duplication for both CA and DC.

3a
At least UM bearers are supported for PDCP duplication via CA.

4
PDCP enables reordering and duplication detection when PDCP duplication is configured.

6
MAC CE is used for activation and deactivation of PDCP duplication for each RB configured with duplication.

8
PDCP duplication is configured by RRC. The configuration also indicates whether the duplication is immediately started, which is the same as NR.

9
LCH to carriers/cells restriction is configured for CA duplication.
Agreements in RAN2#100:

1
The activation/deactivation MAC CE contains a bitmap corresponding to DRBs configured with duplication. The mapping between DRB and the MAC bitmap is based on order of DRB ID(s) of the duplicate configured DRB(s).

2
the logical channel handling can take the NR’s conclusion as baseline:

-
Duplicated PDCP PDUs are submitted to two different RLC entities for two different LCH, and the LCH cannot be mapped on the same carrier.

-
LCP takes into account all the restrictions configured for the logical channels (which include the PDCP data duplication restrictions).
3
Support RLC AM for SRB for packet duplication via DC and CA. FFS the DRB case.

4
Support RLC UM for packet duplication via DC.

5
Apply LTE PDCP to support packet duplication. FFS the necessary changes.

6
 Support PDCP reordering for duplication case
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First change

6.3
PDCP Sublayer

This subclause provides an overview on services, functions and PDU structure provided by the PDCP sublayer.

6.3.1
Services and Functions

Except for NB-IoT, the main services and functions of the PDCP sublayer for the user plane include:

-
Header compression and decompression: ROHC only;

-
Transfer of user data;

-
In-sequence delivery of upper layer PDUs at PDCP re-establishment procedure for RLC AM or at duplication;
-
Duplication of PDCP PDUs;
-
For split bearers in DC (only support for RLC AM) and LWA bearers (only support for RLC AM and RLC UM): PDCP PDU routing for transmission and PDCP PDU reordering for reception;

-
Duplicate detection of lower layer SDUs at PDCP re-establishment procedure for RLC AM;

-
Retransmission of PDCP SDUs at handover and, for split bearers in DC and LWA, of PDCP PDUs at PDCP data-recovery procedure, for RLC AM;

-
Ciphering and deciphering;

-
Timer-based SDU discard in uplink. 

For NB-IoT UE when AS security is activated, the main services and functions of the PDCP sublayer for the user plane include:

-
Header compression and decompression: ROHC only;

-
Transfer of user data;

-
In-sequence delivery of upper layer PDUs at PDCP re-establishment procedure for RLC AM;

-
Duplicate detection of lower layer SDUs at PDCP re-establishment procedure for RLC AM;

-
Ciphering and deciphering;

-
Timer-based SDU discard in uplink.

NOTE 1:
When compared to UTRAN, the lossless DL RLC PDU size change is not required.

The main services and functions of the PDCP for the control plane include:

-
Ciphering and Integrity Protection;

-
Transfer of control plane data;

-
Reordering and duplication detection;

-
Duplication of PDCP PDUs.

NOTE 2:
For a NB-IoT UE that only supports Control Plane CIoT EPS optimization, as defined in TS 24.301 [20], PDCP is bypassed. For a NB-IoT UE that supports Control Plane CIoT EPS optimization and S1-U data transfer or User Plane CIoT EPS optimization, as defined in TS 24.301 [20], PDCP is not used until AS security is activated.

Next change

<Omitted>
23.x
URLLC

23.x.1
Overview

The support of Ultra-Reliable and Low Latency Communications (URLLC) services is facilitated by the introduction of the mechanisms described in the following subclauses.

23.x.2
LCP Restrictions

LCH to carriers/cells restriction is configured for CA duplication. LCP takes into account all the restrictions configured for the logical channels (which include the packet duplication restrictions).
23.x.3
Packet Duplication

When duplication is configured for a radio bearer by RRC, an additional RLC entity and an additional logical channel are added to the radio bearer to handle the duplicated PDCP PDUs. Duplication at PDCP therefore consists in sending the same PDCP PDUs twice: once on the original RLC entity and a second time on the additional RLC entity. With two independent transmission paths, packet duplication therefore increases reliability and reduces latency and is especially beneficial for URLLC services.

When duplication occurs, the original PDCP PDU and the corresponding duplicate shall not be transmitted on the same carrier. The two different logical channels can either belong to the same MAC entity (CA) or to different ones (DC). In the former case, logical channel mapping restrictions are used in MAC to ensure that the logical channel carrying the original PDCP PDUs and logical channel carrying the corresponding duplicates are not sent on the same carrier.
Once configured, duplication can be activated and de-activated per DRB by means of a MAC control element:

-
In CA, when duplication is de-activated, the logical channel mapping restrictions are lifted;

-
In DC, the UE applies the MAC CE commands regardless of their origin (MCG or SCG).

<Omitted>
End of change

