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1. Introduction

In the current TS 36.322, “the total RLC PDU(s) size” has been used in number of places. Considering that UE is possible to be allocated with number of RLC PDUs in a TTI, the meaning of above phrases in the CA context is different from that of the non-CA deployment. A clarification of applicability could be included in each relevant section. As the same clarification is required in several places, we prefer to clarify the CA applicability in the general section of RLC spec (Section 4.1?).
2. Discussion
2.1 RLC SDU/PDU segmentation/re-segmentation

The RLC SDU/PDU segmentation/re-segmentation will be performed to fit to the total RLC PDU(s) size specified in section 4.2.1.2.2, 4.2.1.3 and 5.2.1 respectively. The relevant section is copied below for easy reference.
----------------------------------------------------------------------------------------------------------------------------------------
When a transmitting UM RLC entity forms UMD PDUs from RLC SDUs, it shall:

-
segment and/or concatenate the RLC SDUs so that the UMD PDUs fit within the total size of RLC PDU(s) indicated by lower layer at the particular transmission opportunity notified by lower layer;

-
include relevant RLC headers in the UMD PDU.


<<< Context ignored>>>
When the transmitting side of an AM RLC entity forms AMD PDUs from RLC SDUs, it shall:

- segment and/or concatenate the RLC SDUs so that the AMD PDUs fit within the total size of RLC PDU(s) indicated by lower layer at the particular transmission opportunity notified by lower layer.

The transmitting side of an AM RLC entity supports retransmission of RLC data PDUs (ARQ):

· if the RLC data PDU to be retransmitted does not fit within the total size of RLC PDU(s) indicated by lower layer at the particular transmission opportunity notified by lower layer, the AM RLC entity can re-segment the RLC data PDU into AMD PDU segments;
<<< Context ignored>>>
When retransmitting an AMD PDU, the transmitting side of an AM RLC entity shall:

- if the AMD PDU can entirely fit within the total size of RLC PDU(s) indicated by lower layer at the particular transmission opportunity:

- deliver the AMD PDU as it is except for the P field (the P field should be set according to sub clause 5.2.2) to lower layer;

- Otherwise:

- segment the AMD PDU, form a new AMD PDU segment which will fit within the total size of RLC PDU(s) indicated by lower layer at the particular transmission opportunity and deliver the new AMD PDU segment to lower layer.

When retransmitting a portion of an AMD PDU, the transmitting side of an AM RLC entity shall:

- segment the portion of the AMD PDU as necessary, form a new AMD PDU segment which will fit within the total size of RLC PDU(s) indicated by lower layer at the particular transmission opportunity and deliver the new AMD PDU segment to lower layer.

------------------------------------------------------------------------------------------------------------------------------------

In LTE-A CA scenario, there maybe up to five RLC PDUs generated per TTI, the current spec. on RLC SDU segmentation and re-segmentation based on the totally RLC PDUs size is not valid any more. Hence one clarification should be included in 36.322 to identify CA specific feature. 
Conclusion 1 : with respect to segmentation/re-segmentation, clarification is required that the “total size of RLC PDU(s)” refers to the size of RLC PDUs transmitted on a CC when CA is configured.

.
2.2 RLC status report
According to current 36.322, status report is generated according to current assigned RLC PDUs size so that as much as possible status information can be included. The relevant section is copied below for easy reference.
-------------------------------------------------------------------------------------------------------------------------------------
When constructing a STATUS PDU, the AM RLC entity shall:

-
for the AMD PDUs with SN such that VR(R) <= SN < VR(MS) that has not been completely received yet, in increasing SN order of PDUs and increasing byte segment order within PDUs, starting with SN = VR(R) up to the point where the resulting STATUS PDU still fits to the total size of RLC PDU(s) indicated by lower layer:

-
for an AMD PDU for which no byte segments have been received yet::

-
include in the STATUS PDU a NACK_SN which is set to the SN of the AMD PDU;

-
for a continuous sequence of byte segments of a partly received AMD PDU that have not been received yet:
-
include in the STATUS PDU a set of NACK_SN, SOstart and SOend
-
set the ACK_SN to the SN of the next not received RLC Data PDU which is not indicated as missing in the resulting STATUS PDU.
--------------------------------------------------------------------------------------------------------------------------------
As specified in LTE, only one status report will be sent in one TTI according to the assigned RLC PDU size. In LTE-A CA scenario, up to five RLC PDUs maybe generated per RLC entity per TTI. In case of large RLC status report, there is a possibility in the CA scenario to send the RLC status in multiple RLC PDUs in the same TTI. Therefore, there are two options with respect to the RLC status transmission in CA. 

· Option 1: only one RLC status report is generated per TTI 

· Option 2: multiple RLC status report to include all status information in one TTI

Option 2 is beneficial for large status report scenario. The purpose is to include all status information in one TTI. However, there is open issue on how to set the ACK_SN and VR(R) for each status report hence this option requires significant modification to the specification. More over, the size of the RLC status is not seen significantly different from that of Rel-8/9. And the large status report is considered as a rare event.

 For option 1, there is no significant impact to current spec. however, it should be clarified that the RLC status report size should be limited to the size of assigned RLC PDU of one CC  when the CA is configured. There are number of ways to select the CC for RLC status report transmission. Following schemes can be considered:

· Scheme 1:Select the one with biggest assigned RLC PDU size for RLC status report transmission

· Scheme 2: randomly select one which can fit the current RLC status report size. 

· Scheme 3: randomly select one for RLC status report transmission.
The first two schemes can maximum the RLC status report size while the third one can not guarantee this point, which is beneficial for large status report. But for small status report, there is no big difference among the three schemes.  More over, the CC selection criteria can be left to the implementation.

Based on the above discussion, the support for multiple RLC STATUS reports in the same TTI is not seen required in CA scenario. However, a clarification is required in the specification such that the “total size of RLC PDU(s)” refers to the size of RLC PDUs transmitted on a CC when CA is configured.

Conclusion 2 : with respect to RLC STATUS, clarification is required that the “total size of RLC PDU(s)” refers to the size of RLC PDUs transmitted on a CC when CA is configured.

3. Proposal

According to Conclusion 1 and 2 above, the same clarification is required in two different contexts: RLC segmentation/re-segmentation and RLC STATUS reporting. Rather than adding the same clarification in two sections of the RLC spec, it is proposed to add the clarification in general section of RLC (section 4.1?). 
Proposal 1 : it is proposed to include clarification that the “total size of RLC PDU(s)” refers to the size of RLC PDUs transmitted on a CC when CA is configured in section 4.1 of TS 36.322.
4. Conclusion
This contribution discuss the applicability of term “the total RLC PDU(s) size” when CA is configured. The following two conclusions and the proposal are made.

Conclusion 1 : with respect to segmentation/re-segmentation, clarification is required that the “total size of RLC PDU(s)” refers to the size of RLC PDUs transmitted on a CC when CA is configured.

Conclusion 2 : with respect to RLC STATUS, clarification is required that the “total size of RLC PDU(s)” refers to the size of RLC PDUs transmitted on a CC when CA is configured.

Proposal 1 : it is proposed to include clarification that the “total size of RLC PDU(s)” refers to the size of RLC PDUs transmitted on a CC when CA is configured in section 4.1 of TS 36.322.

A test proposal to TS 36.322 on the clarification of the term “total size of RLC PDU(s)” in the CA concept is provided in Annex A.
5. Annex A
6. 4
General

6.1. 4.1
Introduction

The objective is to describe the RLC architecture and the RLC entities from a functional point of view.
When CA is configured, the “ total size of RLC PDU(s)” refers to the size of RLC PDU(s) transmitted on a CC.
6.2. 4.2
RLC architecture
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