

[bookmark: OLE_LINK1][bookmark: OLE_LINK2]3GPP TSG-RAN WG2#102		R2-1807000
Busan, Korea, 21th – 25th May 2018		

Source:	CATT
[bookmark: Title]Title:	BSR leftover issues
[bookmark: Source]Agenda Item:	10.3.1.6
[bookmark: DocumentFor]Document for:	Discussion and Decision

Introduction
This contribution aims at fixing two leftover issues in the MAC specification related to BSR. Namely:
1. SR trigger while UL-SCH resources are timely available but on a cell not part of allowedServingCells
2. Fixing the Note in Section 6.1.3.1 clarifying for which BSR MAC CEs the number of the Buffer Size fields can be zero.
Discussion
1.1. SR trigger while UL-SCH resources are timely available but on a cell not part of allowedServingCells
Section 5.4.5 (BSR), the condition for triggering an SR upon BSR trigger while UL-SCH resources are available was agreed to be that “UL-SCH resources available for a new transmission do not meet the LCP mapping restriction”. The text from latest running CR [1] is as follows:

	The MAC entity shall:
1>	if the Buffer Status reporting procedure determines that at least one BSR has been triggered and not cancelled:
2>	if UL-SCH resources are available for a new immediate transmission:
3>	instruct the Multiplexing and Assembly procedure to generate the BSR MAC CE(s);
3>	start or restart periodicBSR-Timer except when all the generated BSRs are long or short Truncated BSRs;
3>	start or restart retxBSR-Timer.
2>	if there is no UL-SCH resource available for a new transmission; or
2>	if the UL-SCH resources available for a new transmission do not meet the LCP mapping restrictions (see subclause 5.4.3.1) configured for the LCHlogical channel(s) that triggered the BSR(s):
3>	if a Regular BSR has been triggered and logicalChannelSR-DelayTimer is not running:
4>	if an uplink grant is not a configured grantthe MAC entity is not configured with configured uplink grant(s); or
4>	if the Regular BSR was not triggered for a logical channel for which logical channel SR masking (logicalChannelSR-Mask) is setup by upper layers:
5>	trigger a Scheduling Request.



The whole point of the yellow highlighted text is to make sure some up-coming UL-SCH resources do not prevent from triggering a scheduling request if the latency of such resources is too loose compared with the latency requirement of the LCH that triggered the BSR. After lengthy discussions, it was agreed to use LCP mapping restrictions of the triggering LCH to assess whether the UL-SCH resources can meet the latency criterion of the LCH. However, LCP mapping restrictions also include some other components, for example the allowedServingCell that have nothing to do with the latency. Since the whole point of this condition is to address the latency aspects of a URLLC service, the allowedServingCells should not apply here. On the contrary, it should not be required to trigger an SR if the BSR can be timely conveyed on the carrier of the twin duplicated LCH. Therefore the allowedServingCells mapping restriction should be excluded from the above condition.
Proposal 1: Exclude the allowedServingCells mapping restriction from the LCP mapping restriction used for the condition for triggering an SR while UL-SCH is available for BSR transmission.

1.2. Long BSR can have zero BS field
In Section 5.4.5 of the MAC specification [1], the procedure for reporting padding BSR is captured as follows:

	For Padding BSR:
1>	if the number of padding bits is equal to or larger than the size of the Short BSR plus its subheader but smaller than the size of the Long BSR plus its subheader:
2>	if more than one LCG has data available for transmission when the BSR is to be built:
3>	if the number of padding bits is equal to the size of the Short BSR plus its subheader:
4>	report Short Truncated BSR of the LCG with the highest priority logical channel with data available for transmission.
3>	else:
4>	report Long Truncated BSR of the LCG(s) with the logical channels having data available for transmission following a decreasing order of priority, and in case of equal priority, in increasing order of LCGID.
2>	else:
3>	report Short BSR.
1>	else if the number of padding bits is equal to or larger than the size of the Long BSR plus its subheader:
2>	report Long BSR for all LCGs which have data available for transmission.



When evaluating the condition in first line 1> above when there is no data in any LCG, both the Short and Long BSR MAC CEs have the same size i.e. one octet. This is because, when used, the Long BSR is always reported for “all LCGs which have data available for transmission”. Therefore, when evaluating the Long BSR size when there is no data in any LCG, only the bitmap (all set to zero) is counted, and the number of the Buffer Size fields is zero. However, their subheaders are different. Since the Long BSR is of variable size, it takes the L field on top. So for example, with an 8-bit L size, when there is no data in any LCG, the sizes of the Short and Long BSR MAC CEs are 2 and 3 bytes respectively. So we only go in the yellow text if the number of padding bytes is 2. For larger sizes of padding bytes, we go in the green text and the Long BSR with zero Buffer Size fields is reported.

Observation 1: When there is no data in any LCG, for padding BSR, either the Short BSR or the Long BSR with zero Buffer Size fields is reported, depending on the number of padding bits.

However, in Section 6.1.3.1 Buffer Status Report MAC CEs, a Note has been added to clarify that “The number of the Buffer Size fields in the Long Truncated BSR format can be zero“:

	[bookmark: _Toc510431915]6.1.3	MAC Control Elements (CEs)
[bookmark: _Toc510431916]6.1.3.1	Buffer Status Report MAC CEs
[…]
-	Buffer Size: The Buffer Size field identifies the total amount of data available according to the data volume calculation procedure in TSs 38.322 and 38.323 [3] [4] across all logical channels of a logical channel group after the MAC PDU has been built (i.e. after the logical channel prioritization procedure, which may result the value of the Buffer Size field to zero). The amount of data is indicated in number of bytes. The size of the RLC and MAC headers are not considered in the buffer size computation. The length of this field for the Short BSR format and the Short Truncated BSR format is 5 bits. The length of this field for the Long BSR format and the Long Truncated BSR format is 8 bits. The values for the 5-bit and 8-bit Buffer Size fields are shown in Tables 6.1.3.1-1 and 6.1.3.1-2, respectively. For the Long BSR format and the Long Truncated BSR format, the Buffer Size fields are included in ascending order based on the LCGi. For the Long Truncated BSR format the number of Buffer Size fields included is maximised, while not exceeding the number of padding bits.
NOTE:	The number of the Buffer Size fields in the Long Truncated BSR format can be zero.




As it is, the note leaves the impression that the zero-BS field is only for Long Truncated BSR. However, observation 1 contradicts this. Therefore we propose to complement the above note as follows:

	
NOTE:	The number of the Buffer Size fields in the Long BSR and Long Truncated BSR format can be zero.



Proposal 2: Clarify in the Note about BSR with zero BS fields in Section 6.1.3.1 that it applies to Long BSR as well.
Conclusion
[bookmark: _GoBack]This contribution further analyzes two leftover issues BSR function of MAC specification. The resulting observation and proposals are as follows. We provide an associated CR in [2].
Proposal 1: Exclude the allowedServingCells mapping restriction from the LCP mapping restriction used for the condition for triggering an SR while UL-SCH is available for BSR transmission.
Observation 1: When there is no data in any LCG, for padding BSR, either the Short BSR or the Long BSR with zero Buffer Size fields is reported, depending on the number of padding bits.
Proposal 2: Clarify in the Note about BSR with zero BS fields in Section 6.1.3.1 that it applies to Long BSR as well.
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