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According to the email discussion on drafting the running TS 37.324 [1], the SDAP layer is used to mapping the packets from a flow to a specific DRB by adding or removing the SDAP header. In [2] [3], companies consider that the data buffered in SDAP should be reported to the network. In this contribution we discuss in more details on the SDAP data volume calculation/indication for the BSR reporting.
Discussion 
Why to consider SDAP data volume in BSR
The reason to consider SDAP data volume in BSR is three folds:
1. SDAP entity needs to add header to the UL SDAP SDUs, look up the mapping table, all of which consume processing time, thereby causing SDAP SDUs to wait in the buffer.
2. As agreed in last meeting, SDAP will handle the case that a QoS flow is remapped from a DRB to a new DRB. Consider the case that a QoS flow needs to be remapped from default DRB to a dedicated DRB: when new UL QoS flow arrives, there is no UL mapping rule configured, the QoS flow will be mapped to the default DRB. Once gNB identifies the QoS flow, a new mapping rule may be sent to the UE. UE then maps the flow to the indicated DRB. During this period, SDAP may choose not to map all the arriving data to the default DRB, where the QoS may not be guaranteed. Instead, only a small part of the data are preprocessed, leaving the remain data unprocessed in the buffer. This is valid for other remapping case.
3. There is case that new data arrives at a rate beyond SDAP processing capability. In this case, SDAP will also buffer a lot of un-preprocessed SDAP SDU.
Proposal 1: Data volume is SDAP is considered for BSR. SDAP entity indicates to lower layer of the amount of data volume buffered in SDAP entity.

Data volume calculation and Indication
Regarding the calculation details, as one SDAP entity could include more than one DRBs, we consider that the calculation of the data volume in SDAP entity should be per DRB. Alike the data volume calculation in PDCP layer, only the SDAP SDUs which has not been submitted to lower layer needs to be counted as the data volume buffered in the SDAP.
Proposal 2: SDAP entity calculates the data volume per DRB.
For data volume indication, as NR could have several different types of DRBs (i.e. split bearer; MCG bearer; SCG bearer; CA duplication bearer), we consider that the data volume in the buffer status report should reflect the data volume of different types of DRBs, alike PDCP entity [4].  Here we could have the following two ways for the indication to lower layer:
· Option 1 (Indication to PDCP): The SDAP entity indicates the data volume of each DRB to the corresponding PDCP entity. The PDCP entity calculates the PDCP data volume by adding the SDAP data volume indicated by the SDAP entity.
· Option 2 (Indication to MAC): The SDAP entity indicate the data volume of each logical channel to the corresponding MAC entity.
The benefit of Option 1 is that the specification is clean and clear, and there is no change to LTE/NR MAC specification, which is more desirable given that RAN2 tries to avoid impact to LTE MAC as much as possible. But of course, each of them can work well. Two text proposals for Option 1 and 2 respectively are provided in Annex A and B. We ask RAN2 to consider which one to adopt:
Proposal 3: RAN2 is kindly requested to discuss which Option is used for the indication of the SDAP data volume:
· Option 1 (Indication to PDCP as in Annex A): The SDAP entity indicates the data volume of each DRB to the corresponding PDCP entity. The PDCP entity calculates the PDCP data volume by adding the SDAP data volume indicated by the SDAP entity.
· Option 2 (Indication to MAC as in Annex B): The SDAP entity indicate the data volume of each logical channel to the corresponding MAC entity.
Conclusions
According to the analysis given above, we have the following proposals, and the text proposals for the two options can be found in Annex A and B.
Proposal 1: SDAP entity indicates to lower layer of the amount of data volume buffered in SDAP entity.
Proposal 2: SDAP entity calculates the data volume per DRB.
Proposal 3: RAN2 is kindly requested to discuss which Option is used for the indication of the SDAP data volume:
· Option 1 (Indication to PDCP as in Annex A): The SDAP entity indicates the data volume of each DRB to the corresponding PDCP entity. The PDCP entity calculates the PDCP data volume by adding the SDAP data volume indicated by the SDAP entity.
· Option 2 (Indication to MAC as in Annex B): The SDAP entity indicate the data volume of each logical channel to the corresponding MAC entity.
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 Annex A
-----------------------Start of change-------------------------------
37.324:
x.x	Data volume calculation
For the purpose of MAC buffer status reporting, the transmitting SDAP entity shall consider the following as SDAP data volume for each DRB:
For SDUs for which are mapped to the DRB and no PDU has been submitted to lower layers:
-	the SDU itself, if the SDU has not yet been processed by SDAP, or
-	the PDU if the SDU has been processed by SDAP.
The SDAP entity indicates data volume for each DRB to the corresponding PDCP entity. 

------Next change--------------
38.323:
5.6	Data volume calculation
For the purpose of MAC buffer status reporting, the transmitting PDCP entity shall consider PDCP Control PDUs, as well as the following as PDCP data volume:
-	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 if the SDU has been processed by PDCP.

 -	The data volume indicated by the SDAP entity. 

Annex B
-----------------------Start of change-------------------------------
37.324:
x.x	Data volume calculation
For the purpose of MAC buffer status reporting, the transmitting SDAP entity shall consider the following as SDAP data volume for each DRB:
For SDUs for which are mapped to the DRB and no PDU has been submitted to lower layers:
-	the SDU itself, if the SDU has not yet been processed by SDAP, or
-	the PDU if the SDU has been processed by SDAP.
The SDAP entity indicates data volume for the logical channel(s) of a DRB to the corresponding MAC entity which the logical channel(s) belong to.
------Next change--------------
38.321:
2	References
The following documents contain provisions which, through reference in this text, constitute provisions of the present document.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK3][bookmark: OLE_LINK4]-	References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.
-	For a specific reference, subsequent revisions do not apply.
-	For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.
[1]	3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[2]	3GPP TS 38.300: "NR; Overall description; Stage 2".
[3]	3GPP TS 38.322: "NR; Radio Link Control (RLC) protocol specification".
[4]	3GPP TS 38.323: "NR; Packet Data Convergence Protocol (PDCP) protocol specification".
[5]	3GPP TS 38.331: "NR; Radio Resource Control (RRC); Protocol specification".
[6]	3GPP TS 38.213: "NR; Physical Layer Procedures for control".
[7]	3GPP TS 38.214: "NR; Physical Layer Procedures for data".
[8]	3GPP TS 37.324: "E-UTRA and NR; Service Data Adaptation Protocol (SDAP) specification".
------Next change--------------
[bookmark: _Toc489016253]5.4.5	Buffer Status Reporting
The Buffer Status reporting procedure is used to provide the serving gNB with information about UL data volume in the MAC entity.
RRC configures the following parameters to control the BSR reporting:
-	periodicBSR-Timer;
-	retxBSR-Timer;
-	logicalChannelSR-ProhibitTimer;
-	logicalChannelGroup.
Each logical channel may be allocated to an LCG using the logicalChannelGroup. The MAC entity is configured with up to eight LCGs.
The MAC entity determines the amount of data available in a logical channel according to the data volume calculation procedure [3] [4] [8].
------Next change--------------
36.321:
2	References
The following documents contain provisions which, through reference in this text, constitute provisions of the present document.
-	References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.
-	For a specific reference, subsequent revisions do not apply.
-	For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.
[1]	3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[2]	3GPP TS 36.213: "Evolved Universal Terrestrial Radio Access (E-UTRA); Physical Layer Procedures".
[3]	3GPP TS 36.322: “Evolved Universal Terrestrial Radio Access (E-UTRA); Radio Link Control (RLC) protocol specification”.
[4]	3GPP TS 36.323: “Evolved Universal Terrestrial Radio Access (E-UTRA); Packet Data Convergence Protocol (PDCP) Specification”.
[5]	3GPP TS 36.212: “Evolved Universal Terrestrial Radio Access (E-UTRA); Multiplexing and channel coding”.
[6]	3GPP TS 36.214: “Evolved Universal Terrestrial Radio Access (E-UTRA); Physical layer; Measurements”.
[7]	3GPP TS 36.211: “Evolved Universal Terrestrial Radio Access (E-UTRA); Physical Channels and Modulation”.
[8]	3GPP TS 36.331: “Evolved Universal Terrestrial Radio Access (E-UTRA); Radio Resource Control (RRC); Protocol specification”.
[9]	3GPP TS 36.133: "Evolved Universal Terrestrial Radio Access (E-UTRA); Requirements for support of radio resource management".
[10]	3GPP TS 36.101: "Evolved Universal Terrestrial Radio Access (E-UTRA); User Equipment (UE) radio transmission and reception".
[11]	3GPP TS 36.216: "Evolved Universal Terrestrial Radio Access (E-UTRA); Physical layer for relaying operation".
[12]	3GPP TS 36.306: "Evolved Universal Terrestrial Radio Access (E-UTRA); User Equipment (UE) radio access capabilities".
[13]	3GPP TS 23.303: "Proximity-based services (ProSe); Stage 2".
[14]	3GPP TS 23.285: "Architecture enhancements for V2X services".
[15]	3GPP TS 24.386: "User Equipment (UE) to V2X control function; protocol aspects; Stage 3"
[16] 3GPP TS 37.324: "E-UTRA and NR; Service Data Adaptation Protocol (SDAP) specification".
------Next change--------------
[bookmark: _Toc486025059]5.4.5	Buffer Status Reporting
The Buffer Status reporting procedure is used to provide the serving eNB with information about the amount of data available for transmission in the UL buffers associated with the MAC entity. RRC controls BSR reporting by configuring the three timers periodicBSR-Timer, retxBSR-Timer and logicalChannelSR-ProhibitTimer and by, for each logical channel, optionally signalling logicalChannelGroup which allocates the logical channel to an LCG [8].
For the Buffer Status reporting procedure, the MAC entity shall consider all radio bearers which are not suspended and may consider radio bearers which are suspended.
For NB-IoT the Long BSR is not supported and all logical channels belong to one LCG.
A Buffer Status Report (BSR) shall be triggered if any of the following events occur:
-	UL data, for a logical channel which belongs to a LCG, becomes available for transmission in the RLC entity or in the PDCP entity or in the SDAP entity (the definition of what data shall be considered as available for transmission is specified in [3] and [4] and [16] respectively) and either the data belongs to a logical channel with higher priority than the priorities of the logical channels which belong to any LCG and for which data is already available for transmission, or there is no data available for transmission for any of the logical channels which belong to a LCG, in which case the BSR is referred below to as "Regular BSR";
-	UL resources are allocated and number of padding bits is equal to or larger than the size of the Buffer Status Report MAC control element plus its subheader, in which case the BSR is referred below to as "Padding BSR";
-	retxBSR-Timer expires and the MAC entity has data available for transmission for any of the logical channels which belong to a LCG, in which case the BSR is referred below to as "Regular BSR";
-	periodicBSR-Timer expires, in which case the BSR is referred below to as "Periodic BSR".
------Next change--------------
[bookmark: _Toc486025113]6.1.3.1	Buffer Status Report MAC Control Elements
Buffer Status Report (BSR) MAC control elements consist of either:
-	Short BSR and Truncated BSR format: one LCG ID field and one corresponding Buffer Size field (figure 6.1.3.1-1); or
-	Long BSR format: four Buffer Size fields, corresponding to LCG IDs #0 through #3 (figure 6.1.3.1-2).
The BSR formats are identified by MAC PDU subheaders with LCIDs as specified in table 6.2.1-2.
The fields LCG ID and Buffer Size 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. For NB-IoT, the LCG ID is set to #0.
-	Buffer Size: The Buffer Size field identifies the total amount of data available across all logical channels of a logical channel group after all MAC PDUs for the TTI have 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 and in the SDAP layer; the definition of what data shall be considered as available for transmission is specified in [3] and [4] and [16] 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. If extendedBSR-Sizes is not configured, the values taken by the Buffer Size field are shown in Table 6.1.3.1-1. If extendedBSR-Sizes is configured, the values taken by the Buffer Size field are shown in Table 6.1.3.1-2.
----------end of change-------------
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