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1. Introduction
In R2-081217 ‎[1], it was agreed at the RAN2#61 meeting that a description of what data is available for transmission should be included in the RLC and PDCP specifications, in case further clarifications are needed, while adjusting the current MAC text accordingly to refer to these descriptions.
This contribution proposes text to reflect this agreement in TS 36.321, TS 36.322 and TS 36.323.
2. Agreements on BSR Calculation 
It was agreed in R2-081217 ‎[1] that the MAC text would keep the principle that the BSR calculation includes all data that is available for transmission in the RLC and PDCP layers, and that RLC and PDCP would each define their corresponding meaning of “data available for transmission”.

More specifically, it was agreed that data available for transmission means:

· Data in the PDCP layer to be transmitted, i.e. PDCP SDUs or PDUs not yet handed to RLC, including any PDCP Control PDU.

(Note: from the perspective of the PDCP layer, a PDCP PDU cannot be considered available for transmission once it has been handed over to the RLC layer for transmission)

· Data in the RLC layer (SDUs or PDUs) yet to be transmitted for the first time, including RLC control PDUs yet to be transmitted for the first time;

· RLC PDUs already transmitted, negatively acknowledged by the peer RLC entity, and yet to have started a retransmission;

For the mobility case, it was also agreed in R2-081217 ‎[1] that any PDCP Data PDU that has not been cumulatively acknowledged by RLC is considered available for transmission in PDCP.

3. Text Proposals on BSR Calculation 

3.1. Text Proposal for TS 36.321 (MAC)
It is proposed to add a reference to TS 36.322 and TS 36.323 in the MAC specifications, and to modify the definition of the “Buffer Size” field of the MAC control element as follow:

· Buffer Size: The Buffer Size field identifies the total amount of data available across all logical channels of a logical channel group after the MAC PDU has been built. The amount of data is indicated in number of bytes. It shall include all data that is available for transmission in the RLC layer and in the PDCP layer; the definition of what data shall be considered as available for transmission is specified in [3] and [4] respectively. The size of the RLC and MAC headers are not considered in the buffer size computation. The length of this field is 6 bits. The values taken by the Buffer Size field are shown in [Table 6.1.2.1-1].
A complete text proposal is included in the appendix.
3.2. Text Proposal for TS 36.322 (RLC)
It is proposed to add a new section after section 4.4 as follow:
4.5
Data available for transmission
For the purpose of MAC buffer status reporting, the UE shall consider the following as data available for transmission in the RLC layer:

· RLC SDUs, or segments thereof, which have not yet been included in an RLC PDU;

· RLC control PDUs;

· RLC PDUs, or RLC PDU segments, that have been negatively acknowledged and which are pending for retransmission (RLC AM);

This text is based on the assumption that RLC PDUs are formed at the time of transmission only, i.e. once MAC allocates a resource block for transmission. It also assumes that the BSR is computed after the PDUs are formed, as it excludes data included in the resource block in which it is transmitted.
The first bullet intends to address SDUs buffered in RLC, to exclude the parts of an SDU that might have been transmitted. The second bullet is self-explanatory. The last bullet intends to address RLC retransmissions which the requested retransmission has not yet been performed. Note that a retransmitted PDU is not pending for retransmission unless another negative acknowledgement is received for the same PDU.
A CR to TS 36.322 is found in contribution R8-021451.
3.3. Text Proposal for TS 36.323 (PDCP)
The description of data available for transmission in the PDCP needs to take into account whether or not the SDU has already been processed by PDCP, whether or not a corresponding PDU has been handed to RLC AM, and whether or not a handover has occurred since then PDU has been handed over to RLC AM.
It is proposed to add a new section after section 4.4 as follow:

4.5
Data available for transmission
For the purpose of MAC buffer status reporting, the UE shall consider the following as data available for transmission in the PDCP layer:

For SDUs for which no PDU has been submitted to lower layers:

· the SDU itself, if the SDU has not yet been processed by PDCP, or

· the PDU (control or data) if the SDU has been processed by PDCP.

In addition, for radio bearers that are mapped on RLC AM, if the PDCP entity has previously received an indication from upper layer that a handover has occurred, the UE shall also consider the following as data available for transmission in the PDCP layer:
For SDUs for which a corresponding PDU has been submitted to lower layers before PDCP has received an indication that a handover has occurred and for which the successful delivery has not been confirmed by lower layers:

· the SDU, if it has not yet been processed by PDCP, or

· the PDU (data only) once it has been processed by PDCP.

The first part of the text intends to address data corresponding to SDUs buffered in the PDCP and not yet delivered to RLC (i.e. to avoid reporting twice the same data with RLC AM); the same text apply whether a handover has previously occurred or not (i.e. mobility and non-mobility) because the SDU has never been submitted to RLC, and there is no chance that it will also be reported by the RLC layer. The text takes into account that SDUs and PDUs have a different size depending on whether the SDU has been processed or not (PDCP header and header compression, if configured).
The second part intends to address copies of SDUs kept by PDCP for which a PDU was delivered to RLC AM, and a handover has occurred since the PDU was handed over to RLC. In this case, the data corresponding to this SDU will be retransmitted and needs to be reported by PDCP (RLC is reset at handover).
Note: For PDCP SDUs for which a PDU has been submitted to lower layers for transmission and there has been no indication that a handover has occurred since, nothing needs to be reported for the BSR calculation for that SDU; this is because it will be reported by the RLC layer.

Note: There is no need to mention the difference between RLC UM and RLC AM; PDCP will not keep a copy of SDUs when a corresponding PDU is handed over to RLC UM; i.e. PDCP only keeps a copy of SDUs handed over to a RLC AM entity.

Note: There is no need to mention the impact of the PDCP Status Report on the definition of the data available for transmission, since the SR indicates what SDU to consider, and not what data to consider for a specific SDU.
A CR to TS 36.323 is found in contribution R8-021452.

4. Conclusion
It is proposed that RAN2 discusses and hopefully agree on the text proposals above, and thus agree to include the modifications in the corresponding CRs to TS 36.322 ‎[7] and TS 36.323 ‎[8]. A complete text proposal for TS 36.321 can be found in the appendix.
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6.1.3
MAC Control Elements

6.1.3.1
Buffer Status Report MAC Control Elements

Buffer Status Report (BSR) MAC control elements consist of either:

-
Short BSR format: one LCG ID field and one corresponding BS field (figure 6.1.3.1-1); or

-
Long BSR format: four Buffer Size fields, corresponding to LCG IDs #1 through #4 (figure 6.1.3.1-2).

The BSR formats are identified by MAC PDU subheaders with LCIDs as specified in table 6.2.1.-1.

The fields LCG ID and BS are defined as follow:

-
LCG ID: The Logical Channel Group ID field identifies the group of logical channel(s) which buffer status is being reported. The length of the field is 2 bits.

-
Buffer Size: The Buffer Size field identifies the total amount of data available across all logical channels of a logical channel group after the MAC PDU has been built. The amount of data is indicated in number of bytes. It shall include all data that is available for transmission in the RLC layer and in the PDCP layer; the definition of what data shall be considered as available for transmission is specified in [3] and [4] respectively. The size of the RLC and MAC headers are not considered in the buffer size computation. The length of this field is 6 bits. The values taken by the Buffer Size field are shown in [Table 6.1.2.1-1].
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