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1. Introduction
In the last RAN2 meeting, the RLC sequence number based selective combining scheme has been discussed, and concluded as feasible in RAN2 point of view. 

For RLC SN based selective combining operation, a new entity named the selective combining layer was proposed [1].
This contribution presents more descriptions on the operation of the SC layer. 

2. The operation of the SC layer: An informative description
The SC layer performs the duplication check function and the reordering function.
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Figure 1 the selective combining layer in a UE.

Duplication Check function: The duplication check sublayer receives RLC PDUs from the cells where the UE has a PTM link for the concerned MBMS service, identifies duplicated RLC PDUs, discards one of them and forwards only non duplicated RLC PDUs to the reordering sublayer. The duplication check sublayer also identifies PDUs missing from both cells, and informs the sequence numbers of those PDUs to the reordering sublayer.

Reordering function: The reordering sublayer receives RLC PDUs from the duplication check sublayer. The reordering sublayer delivers RLC PDUs in right order to the upper layer and stores RLC PDUs in wrong order until they are reordered.

One way of provisioning those functions is described in the figure 2.
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Figure 2 Operations of DC sublayer and RO sublayer

Let’s assume a UE has PTM links with a cell 1 and a cell 2. The cell 1 is 5 PDUs ahead of the cell 2. 

In DC sublayer, next expected sequence number and sequence numbers of missing PDUs for each cell are kept in the state variable VR(c_1), VR(c_2), VM(c_1) and VM(c_2). These state variables are used for detecting missing PDUs and correctly received PDUs from the cell 1 and the cell 2. 


PDUs from the cell 1 are delivered to the reordering sublayer, and PDUs from the cell 2 are discarded except those PDUs not received in the cell 1. 

When DC sublayer detects a RLC PDU is not received from both cells, then DC sublayer marks the RLC PDU as permanently missing and informs it to RO sublayer.  

RO sublayer locates received RLC PDUs according to their SNs. RO sublayer delivers RLC PDUs placed before the first missing PDU, if there are missing PDUs. A missing PDU is considered to be correctly received, when the corresponding RLC PDU is reported as permanently missing.
3. Selective Combining Layer Operation; Normative Description
3.1 State Variables

Below are state variables DC sublayer and RO sublayer maintain.

A DC sublayer maintains below state variables for a cell x.
VR (c_x): This state variable contains the “Sequence Number” following that of the last RLC PUD received from the cell x. When a RLC PDU with “Sequence Number” of k is received from the cell x, the state variable is set to k+1.

VR(c_x) is updated by each received RLC PDUs from the cell x. if the updating step is not equal to one, then the RLC PDUs in-between are considered as missing PDUs and the SNs of those PDUs including VR(c_x) are listed in VM (c_x). 

VM (c_x): This state variable contains the “Sequence Number” of missing RLC PDUs of the cell x. 

A DC sublayer maintains one set of below state variables regardless of how many cells it receives RLC PDU from.

VD: This state variables contains the “Sequence Number” of RLC PDUs delivered to RO. The “Sequence Number” of RLC PDUs smaller than the smallest VR(c_x)s of all cells could be deleted from the state variable. 

highest_delivered_SN: is the highest “Sequence Number” of the RLC PDU delivered to RO sublayer. 

permanently_missing_SN: is the “Sequence Number” of RLC PDU which is missing from all cells. 

A RO sublayer maintains below state variable.

first_missing_SN: is the “Sequence Number” of the first missing PDU in RO sublayer. 

3.2 Operation of the duplication check sublayer

· RLC PDUs from cell x arrives.

· Compare the SN of the received RLC PDU and VR (c_x).

· If the SN of the received RLC PDU is greater than VR (c_x)

· List in the VM (c_x) the SNs greater than of equal to VR (c_x) and less than the SN of the received RLC PDU

· Update VR (c_x) to the SN of the received RLC PDU plus one

· If the SN of the received RLC PDU is greater than the current highest_delivered_SN
· Update highest_delivered_SN to the SN of the received RLC PDU.

· Deliver the RLC PDU to the reordering sublayer.

· Include the SN of the RLC PDU in VD.

· If the SN of the received RLC PDU is less than or equal to the current highest_delivered_SN,

· If the SN is included in the VD

· Discard the RLC PDU.

· If the SN is not included in the VD

· Deliver the RLC PDU to the reordering entity

· Include the SN of the RLC PDU in VD.

· If SNs are included in all the VM(c_x)s UE has, 

· Consider those SNs as permanently_missing_SN
· Inform permanently_missing_SN to reordering sublayer

· SNs reported as permanently_missing_SN are deleted from all the VM(c_x)s

3.3 Operation of Reordering Entity 

· A RLC PDU from DC arrives

· The RLC PDU is placed at the position indicated by the SN.

· If the SN is identical with first_missing_SN
· All RLC PDUs with consecutive SNs up to the next not received RLC PDUs are delivered to the RLC.

· first_missing_SN is updated to the SN of the first not received RLC PDU after delivery.

· Permanently_missing_SN is reported from the DC

· considered the RLC PDU with the reported SN as received. 

· If the reported SN is identical to first_missing_SN
· All RLC PDUs with consecutive SNs up to the next not received RLC PDUs are delivered to the RLC.

first_missing_SN is updated to the SN of the first not received RLC PDU after delivery.
4. Proposal

It is proposed to reflect the chapter 3 in the annex of TS 25.346, to be captured in the relative core spec when stage-3 work begins.
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