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1	Introduction
In previous RAN2 meetings [1] [2] [3] [4] [5] [6] [7], RAN2 discussed XR-specific capacity improvements and reached some progress.
In this contribution, we will further discuss the following five issues related to MAC enhancements based on the agreements and objectives of the WI:
· DSR:
· PDCP/RLC Data volume and remaining time indication for DSR: how to indicate the data volume and remaining time;
· DSR cancellation: how to cancel DSR;
· SR trigger by DSR: whether and how to trigger SR for DSR;
· BS table indication for DSR: whether to include BS table indication in DSR;
· BSR:
· BSR format selection: how to select BSR format;
2 Discussion
2.1 DSR aspect
2.1.1 PDCP/RLC Data volume and remaining time indication for DSR
According to the current specification [8], if a RLC SDU or a segment of the RLC SDU has been transmitted to the lower layers, the RLC SDU cannot be discarded even though the discardTimer of the data has expired and PDCP entity has deleted the data.
	When indicated from upper layer (e.g. PDCP) to discard a particular RLC SDU, the transmitting side of an AM RLC entity or the transmitting UM RLC entity shall discard the indicated RLC SDU, if neither the RLC SDU nor a segment thereof has been submitted to the lower layers. The transmitting side of an AM RLC entity shall not introduce an RLC SN gap when discarding an RLC SDU.


Meanwhile, the RLC is required to indicate the “delay-critical” data to MAC for DSR, and the “delay-critical” is defined as the remaining discardTimer value is less than a threshold. Then for those RLC data whose corresponding PDCP SDUs have been deleted, there will be no remaining discardTimer value indicated from PDCP. Consequently in RLC, those data will not be regarded as the “delay-critical” data, however these data is actually the first to use the grant assigned for “delay-critical” data. Hence we have the following proposal:
Proposal 1: When RLC entity receives the indicated from PDCP entity to discard a particular RLC SDU due to the discardTimer expiry, and the RLC SDU or a segment thereof has been submitted to the lower layers, the remaining time of the RLC SDU is regarded as 0.
Proposal 2: Delay-critical RLC data volume also includes the data volume of RLC SDUs or segments thereof which have been submitted to the lower layers and which were indicated for discard by upper layer (e.g. PDCP) due to discardTimer expiry.
According to the current specification [8], PDCP/RLC entity will prioritize transmission of control PDU over data PDU.
	The transmitting side of an AM RLC entity shall prioritize transmission of RLC control PDUs over AMD PDUs. The transmitting side of an AM RLC entity shall prioritize transmission of AMD PDUs containing previously transmitted RLC SDUs or RLC SDU segments over transmission of AMD PDUs containing not previously transmitted RLC SDUs or RLC SDU segments


If PDCP/RLC entity only indicates the data volume of data PDU to the MAC entity, and the data volume of control PDU will not be included in DSR, then when network schedules the UL resource according to the DSR, UE will prioritize to transmit control PDU, which will occupy the transmission of the delay critical data PDU.
So, we propose that the data volume of control PDU also are included in delay-critical PDCP/RLC data volume.
Proposal 3: Delay-critical PDCP/RLC data volume also includes the data volume of control PDU.
2.1.2 DSR cancellation
In current specification [9], the triggered BSR can be cancelled in the following two cases. 
	……
All triggered BSRs may be cancelled when the UL grant(s) can accommodate all pending data available for transmission but is not sufficient to additionally accommodate the BSR MAC CE plus its subheader. All BSRs triggered prior to MAC PDU assembly shall be cancelled when a MAC PDU is transmitted and this PDU includes a Long, Extended Long, Short, or Extended Short BSR MAC CE which contains buffer status up to (and including) the last event that triggered a BSR prior to the MAC PDU assembly.


Similarly, DSR cancellation also should be specified. And, for DSR cancellation condition, we can reuse the logic of BSR cancellation conditions as much as possible and make some usability modifications. For example, 
· All triggered DSRs may be cancelled when the UL grant(s) can accommodate all pending data available for transmission that triggered the DSR but is not sufficient to additionally accommodate the DSR MAC CE plus its subheader. 
· All DSRs triggered prior to MAC PDU assembly shall be cancelled when a MAC PDU is transmitted and this PDU includes a DSR MAC CE which contains buffer status up to (and including) the last event that triggered a DSR prior to the MAC PDU assembly.
In addition, we also can consider PDU discard in DSR cancellation condition. For example, a triggered DSR should be cancelled when all data that triggers the DSR is discarded.
Proposal 4: RAN2 to specify DSR cancellation condition, and consider the following cases:
· cancel the triggered DSR when the UL grant(s) can accommodate all data that triggers DSR and but is not sufficient to additionally accommodate the DSR MAC CE plus its subheader;
· cancel the triggered DSR when a MAC PDU is transmitted and this PDU includes a DSR MAC CE which contains buffer status up to (and including) the last event that triggered a DSR prior to the MAC PDU assembly;
· cancel the triggered DSR when all data that triggers the DSR is discarded.
2.1.3 SR triggered by DSR
In current specification [9], if a Regular BSR has been triggered and no UL-SCH resources are available for the BSR, UE can trigger a SR to request UL resource to transmit the BSR. 
	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 a Regular BSR has been triggered and logicalChannelSR-DelayTimer is not running:
3>	if there is no UL-SCH resource available for a new transmission; or
3>	if the MAC entity is configured with configured uplink grant(s) and the Regular BSR was triggered for a logical channel for which logicalChannelSR-Mask is set to false; or
3>	if the UL-SCH resources available for a new transmission do not meet the LCP mapping restrictions (see clause 5.4.3.1) configured for the logical channel that triggered the BSR:
4>	trigger a Scheduling Request.


The similar scenario exists for DSR, so we propose that if a DSR has been triggered and no UL-SCH resources are available for the DSR, UE can trigger a SR to request UL resource to transmit the DSR.
Proposal 5: RAN2 to agree that DSR can trigger SR. 
For BSR, in order to avoid triggering SR frequently, whether the BSR triggers the SR needs to consider whether logicalChannelSR-DelayTimer is running. 
For DSR, DSR is for delay urgent data, if whether the DSR triggers the SR also considers whether logicalChannelSR-DelayTimer is running, the SR transmission will be delay, which is unacceptable for delay urgent data. So, we propose that whether the DSR triggers the SR does not need to consider whether logicalChannelSR-DelayTimer is running.
Proposal 6: Whether the DSR triggers the SR does not consider whether logicalChannelSR-DelayTimer is running.
In addition, we may need to discuss the SR resource for DSR. For BSR, one LCH is associated with one SR resource. For DSR, there are three options for the SR resource as follows:
· Option1: reuse the current SR resource for BSR, i.e., no new SR resource is defined for DSR, and one LCH is associated with one SR resource.
· Option2: define one dedicated SR resource for one UE for DSR.
· Option3: define one separate SR resource for each LCH for DSR, i.e., one LCH is associated with two SR resources.
Since the DSR MAC CE is variable size, even though there is the dedicated SR resource for DSR (i.e., option2 and option3), network can only know that UE will transmit a DSR, but cannot know the size of the DSR. And, both option2 and option3 need to introduce the new SR resource, so we propose that the current SR resource for each LCH can be reused for transmission of the SR triggered by the DSR.
Proposal 7: The current SR resource for each LCH can be reused for transmission of the SR triggered by the DSR, i.e., no new SR resource is introduced for DSR.
2.1.4 BS table indication for DSR
In previous RAN2 meeting, one new BS table is introduced. And, in RAN2#123bis meeting [7], the following agreement was made on BS table selection.
	Agreements on BSR
· 2.The UE uses the new defined BS table if the buffered data volume is within the range of the new table, otherwise the legacy table is used.


Apparently, both the new BS table and the old BS table also can be used for DSR, so the agreed BS table selection principles can be applied to DSR and DSR MAC CE also should include the indication of BS table selection per LCG. In the open issues discussion for MAC [10], some companies were concerned that this would introduce the dependency between DSR feature and support of new BSR tables. We do not agree with this view as the UE not supporting a new table will never be configured to use a new BSR table and we can either specify that such UE sets a table indication to a pre-defined value.
Observation 1: Both the new BS table and the old BS table can be used for DSR.
Proposal 8: The indication of BS table selection per LCG is included in DSR MAC CE. The UE not supporting new BSR table always indicates usage of the legacy table for each LCG.
2.2 BSR aspect
2.2.1 BSR format selection
In RAN2#123bis meeting [7], the following agreement was made on the new BSR MAC CE with the indication of BS table selection per LCG.
	Agreements on BSR
· 3.New MAC CE including indication of table selection per LCG will be introduced.  Exact format FFS (to be discussed in MAC CR review phase)


In current specification [8], there are four BSR formats for non-IAB scenario including Short BSR, Long BSR, Short Truncated BSR and Long Truncated BSR. 
	[bookmark: _Toc146701261][bookmark: _Toc52796565][bookmark: _Toc52752103][bookmark: _Toc46490408][bookmark: _Toc37296277][bookmark: _Toc29239879]6.1.3.1	Buffer Status Report MAC CEs
Buffer Status Report (BSR) MAC CEs consist of either:
-	Short BSR format (fixed size); or
-	Extended Short BSR format (fixed size); or
-	Long BSR format (variable size); or
-	Extended Long BSR format (variable size); or
-	Short Truncated BSR format (fixed size); or
-	Extended Short Truncated BSR format (fixed size); or
-	Long Truncated BSR format (variable size); or
-	Extended Long Truncated BSR format (variable size).


And, the new BSR MAC CE is one new BSR format, so there will be at least five BSR formats for R18 XR. In the following sections, we can refer to this new BSR format as Enhanced BSR.
Next, we will discuss how to select the BSR format. There are two cases that we need to discuss separately.
(1) Regular and Periodic BSR
For Regular and Periodic BSR, in current specification [9], UE will select from 2 BSR formats, including Short BSR and Long BSR. For R18 XR, UE will need to select from 3 BSR formats, including Short BSR, Long BSR and Enhanced BSR. 
For R18 XR, a simple way to select BSR format is that Enhanced BSR is selected if at least one LCG is configured with the new BS table, and UE selects the BSR format according to the current specification if no LCG is configured with the new BS table. 
Proposal 9: For Regular and Periodic BSR, Enhanced BSR is selected if at least one LCG is configured with the new BS table, and UE selects the BSR format according to the current specification if no LCG is configured with the new BS table.
(2) Padding BSR
For Padding BSR, in current specification, UE will select from the four existing BSR formats, including Short BSR, Long BSR, Short Truncated BSR and Long Truncated BSR. 
For R18 XR, similar to the logic of Regular and Periodic BSR, UE will need to select from the four existing BSR formats and new BSR format(s) if at least one LCG is configured with the new BS table, and UE will need to select from the four existing BSR formats if no LCG is configured with the new BS table.  
Proposal 10: For Padding BSR, UE selects from the four existing BSR formats and new BSR format(s) if at least one LCG is configured with the new BS table, and UE selects from the four existing BSR formats if no LCG is configured with the new BS table.
If at least one LCG is configured with the new BS table, there may be two basic principles for BSR format selection to be discussed here, as follows:
· Principle1: UE preferentially reports the buffer status of more LCGs.
· Principle2: UE preferentially reports the buffer status of the LCG with a finer granularity.
According to the discussion in [POST123bis][024][XR] 38.321 Running CR (Qualcomm) [10], compared with Long BSR MAC CE, Enhanced BSR MAC CE will include an additional 8-bit bitmap to indicate the BS table for each LCG, and, Enhanced BSR MAC CE will have a one-octet eLCID.
	Based on the discussions and comments received, the rapporteur would suggest the following proposals for easy agreements:
Proposal 1.  	The Enhanced BSR MAC CE includes a new 8-bit bitmap between the LCG bitmap and buffer size fields to indicate which BSR table an LCG uses. (12/14)
Proposal 3. 	The Enhanced BSR MAC CE has a one-octet eLCID. (13/14) 


If Long BSR MAC CE and Enhanced BSR MAC CE want to indicate buffer states of the same number of LCGs, Enhanced BSR MAC CE needs one more byte than Long BSR MAC CE. 
And, the four existing BSR formats all have a 5-bits LCID. Then, the MAC subheader of Enhanced BSR MAC CE needs one more byte than the MAC subheader of Long BSR MAC CE and Long Truncated BSR MAC CE.
So, if the MAC subheader is also considered and Long (Truncated) BSR and Enhanced BSR want to indicate buffer states of the same number of LCGs, Enhanced BSR needs two more bytes than Long (Truncated) BSR. 
Observation 2: If Long (Truncated) BSR and Enhanced BSR want to indicate buffer states of the same number of LCGs, Enhanced BSR needs more bytes than Long (Truncated) BSR.
If the padding bit can accommodate an Enhanced MAC CE plus its subheader, UE can select Enhanced BSR.
If the padding bit cannot accommodate an Enhanced MAC CE plus its subheader, and if UE want to report the buffer status of more LCGs, UE can select from the four existing BSR formats and no Enhanced Truncated BSR MAC CE is introduced.
If the padding bit cannot accommodate an Enhanced MAC CE plus its subheader and UE want to reports the buffer status of the LCG with a finer granularity, an Enhanced Truncated BSR MAC CE needs to be introduced.
Proposal 11: If at least one LCG is configured with the new BS table and the padding bit can accommodate an Enhanced MAC CE plus its subheader, UE selects Enhanced BSR.
Proposal 12: If at least one LCG is configured with a new BS table and the padding bit cannot contain an Enhanced MAC CE plus its subheader, RAN2 considers the following two alternatives:
· Alt 1: UE preferentially reports the buffer status of more LCGs, and no Enhanced Truncated BSR MAC CE is introduced
· Alt 2: UE preferentially reports the buffer status of the LCG with a finer granularity, and an Enhanced Truncated BSR MAC CE needs to be introduced.
And, if Enhanced BSR is selected, for LCGs that are not configured with the new BS table, the indication of BS table selection should only indicate the legacy BS table, i.e. there is no need to send a separate (legacy) BSR for such LCGs.
Proposal 13: If Enhanced BSR is selected, for LCGs that are not configured with the new BS table, the indication of BS table selection should only indicate the legacy BS table, i.e. there is no need to send a separate (legacy) BSR for such LCGs.
Finally, we want to discuss the need to introduce Enhanced Short BSR. 
If there is only one LCG which has data available for transmission and which is configured with the new BS table, and if Extended BSR MAC CE is used, 6 bytes are required including 3 bytes occupied by Extended BSR MAC CE and 3 bytes occupied by its subheader. If we introduce an Extended Short BSR with fixed size, as shown in Figure 1, and if Extended Short BSR is used, 4 bytes are required including 2 bytes occupied by Extended BSR MAC CE and 2 bytes occupied by its subheader, which will save 2 bytes less than Enhanced BSR.
[image: ]
Figure 1. Enhanced Short BSR MAC CE
So, we propose that RAN2 to introduce Enhanced Short BSR.
Proposal 14: RAN2 to introduce Enhanced Short BSR.
3	Conclusions
In this contribution, we discussed the five issues related to DSR and BSR for XR-specific capacity improvement. Based on our discussion, we conclude with the following observations and proposals:
DSR aspect:
Proposal 1: When RLC entity receives the indicated from PDCP entity to discard a particular RLC SDU due to the discardTimer expiry, and the RLC SDU or a segment thereof has been submitted to the lower layers, the remaining time of the RLC SDU is regarded as 0.
Proposal 2: Delay-critical RLC data volume also includes the data volume of RLC SDUs or segments thereof which have been submitted to the lower layers and which were indicated for discard by upper layer (e.g. PDCP) due to discardTimer expiry.
Proposal 3: Delay-critical PDCP/RLC data volume also includes the data volume of control PDU.
Proposal 4: RAN2 to specify DSR cancellation condition, and consider the following cases:
· cancel the triggered DSR when the UL grant(s) can accommodate all data that triggers DSR and but is not sufficient to additionally accommodate the DSR MAC CE plus its subheader;
· cancel the triggered DSR when a MAC PDU is transmitted and this PDU includes a DSR MAC CE which contains buffer status up to (and including) the last event that triggered a DSR prior to the MAC PDU assembly;
· cancel the triggered DSR when all data that triggers the DSR is discarded.
Proposal 5: RAN2 to agree that DSR can trigger SR. 
Proposal 6: Whether the DSR triggers the SR does not consider whether logicalChannelSR-DelayTimer is running.
Proposal 7: [bookmark: _GoBack]The current SR resource for each LCH can be reused for transmission of the SR triggered by the DSR, i.e., no new SR resource is introduced for DSR.
Observation 1: Both the new BS table and the old BS table can be used for DSR.
Proposal 8: The indication of BS table selection per LCG is included in DSR MAC CE. The UE not supporting new BSR table always indicates usage of the legacy table for each LCG.

BSR aspect:
Proposal 9: For Regular and Periodic BSR, Enhanced BSR is selected if at least one LCG is configured with the new BS table, and UE selects the BSR format according to the current specification if no LCG is configured with the new BS table.
Proposal 10: For Padding BSR, UE selects from the four existing BSR formats and new BSR format(s) if at least one LCG is configured with the new BS table, and UE selects from the four existing BSR formats if no LCG is configured with the new BS table.
Observation 2: If Long (Truncated) BSR and Enhanced BSR want to indicate buffer states of the same number of LCGs, Enhanced BSR needs more bytes than Long (Truncated) BSR.
Proposal 11: If at least one LCG is configured with the new BS table and the padding bit can accommodate an Enhanced MAC CE plus its subheader, UE selects Enhanced BSR.
Proposal 12: If at least one LCG is configured with a new BS table and the padding bit cannot contain an Enhanced MAC CE plus its subheader, RAN2 considers the following two alternatives:
i. Alt 1: UE preferentially reports the buffer status of more LCGs, and no Enhanced Truncated BSR MAC CE is introduced
ii. Alt 2: UE preferentially reports the buffer status of the LCG with a finer granularity, and an Enhanced Truncated BSR MAC CE needs to be introduced.
Proposal 13: If Enhanced BSR is selected, for LCGs that are not configured with the new BS table, the indication of BS table selection should only indicate the legacy BS table, i.e. there is no need to send a separate (legacy) BSR for such LCGs.
Proposal 14: RAN2 to introduce Enhanced Short BSR.
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