3GPP TSG-RAN WG2 Meeting #123bis
R2-2309896
Xiamen, China, October 9th – 13th, 2023                resubmission of R2-2307399
Source: 
Fujitsu
Title: 
Discussions on uplink End of Data Burst indication for XR
Agenda Item:
7.5.2
Document for:
Discussion and decision
1 Introduction
In the RAN2#122 meeting, how to do End of Data Burst (EoDB) determination has been discussed. The following agreement has been made in the XR awareness discussion [1]:

· 3: Reuse existing mechanisms (e.g. (Padding) BSR with BS value equal to zero) as implicit End of Data Burst (EoDB) indicator for the RAN.

In this contribution, we would like to discuss details of solutions for reusing Padding BSR with Buffer Size (BS) value equal to zero for implicit End of Data Burst indicator for the RAN. 
2 Discussion 
The indication of uplink EoDB is beneficial for power saving purpose: network may terminate the ON duration of the DRX cycle or adjust the DRX configuration when indicated of EoDB from UE. It may also achieve capacity improvement when the EoDB is on a CG: gNB may re-allocate the CG resources e.g., for other traffic/UEs. 
RAN2 has agreed to reuse existing mechanisms as implicit EoDB indicator for RAN. In our view, Padding BSR is a good candidate for serving this purpose. When a legacy Padding BSR is built, if an LCG has no available data for transmission, its buffer size information will not be included in the Padding BSR, which means that Padding BSR will only include buffer size value not equal to zero. If we reuse the Padding BSR with value equal to zero as implicit EoDB indicator for uplink XR services, there will be no confusion for the meaning of this indicator. In addition, this mechanism has the least overhead and standard impact than other explicit indicators.
Proposal 1: Reuse Padding BSR with Buffer Size value equal to zero as an implicit End of Data Burst (EoDB) indicator for the RAN.

The only standard impact for this mechanism is to enhance BSR procedure to implicitly indicate EoDB of XR services. To achieve this, assume that MAC layer has information about EoDB by UE implementation (e.g., upper layer passes down PDU Set related information about each MAC SDU). When a Padding BSR is built (after the LCP procedure), it includes a zero BS value for the LCG which has no data available for transmission and this MAC PDU (to which the padding BSR belongs) includes a MAC SDU being EoDB from a logical channel of this LCG.
Upon receiving the Padding BSR, network considers this Padding BSR with zero BS value as an indication of EoDB for a logical channel from this LCG.
Proposal 2: The Padding BSR includes Buffer Size value equal to zero for an LCG if the MAC PDU contains an EoDB from a logical channel belonging to this LCG.

There may be considerations on whether the EoDB indicator needs to be sent out:

Option a) whenever one EoDB occurs, or 

Option b) when EoDB occurs and all the LCGs have no data available for transmission. 
If only power saving is concerned, Option b) may be enough. If capacity improvement (e.g., reusing the CG resource) is also desired, Option a) is a better choice. Besides, Option a) gives the gNB more information on each Data Burst of the XR services. Therefore, option a) is used for triggering the Padding BSR for the EoDB indicator. With this option, the EoDB indicator is per LCG and it only considers the EoDB condition for its own LCG, i.e., without considering whether there is any data available for transmission from other LCGs.
Proposal 3: The EoDB indicator is independent per LCG, i.e., the indication does not consider whether there is data available for other LCGs.

When Short Truncated BSR or Long Truncated BSR is used for the Padding BSR, there will be an issue on how to choose the LCG(s) to report the BSR considering the newly added LCG(s) for EoDB indication. There are two options for the prioritization between the LCG(s) with data available for transmission and the LCG(s) with EoDB in case Short Truncated BSR or Long Truncated BSR is used:
Option 1) prioritize LCG(s) with data available for transmission, or

Option 2) treat LCG(s) with data available for transmission and LCG(s) with EoDB equally and use legacy prioritization, i.e., by considering the highest priority logical channel in each of these LCGs.

Both options will work by some minor changes to the current MAC specification. In our view, the LCG(s) with data available for transmission should have higher priority in BSR reporting, so that the gNB may allocate uplink resources timely. Therefore Option 1) is preferred.

Proposal 4: When Short Truncated BSR or Long Truncated BSR is used for the Padding BSR as an implicit EoDB indicator, prioritize the LCG(s) that have data available for transmission over the LCG(s) with EoDB in the BSR.

If a MAC PDU including EoDB is assembled, and there are no padding bits for padding BSR or the padding BSR cannot accommodate all the BS fields with zero values, the EoDB indicator may not be transmitted to the network. In this case, the network will be unaware of some of the EoDB for XR services. It needs to be discussed whether to trigger a Regular BSR with the LCG id(s) whose zero value BSR has not been reported.
Proposal 5: RAN2 to discuss the need for reusing Regular BSR in case Padding BSR cannot accommodate the EoDB indication.

3 Conclusion

In this contribution we discuss the BSR enhancement for indicating uplink End of Data Burst for XR and media services. We make the following proposals:
Proposal 1: Reuse Padding BSR with Buffer Size value equal to zero as an implicit End of Data Burst (EoDB) indicator for the RAN.

Proposal 2: The Padding BSR includes Buffer Size value equal to zero for an LCG if the MAC PDU contains an EoDB from a logical channel belonging to this LCG.

Proposal 3: The EoDB indicator is independent per LCG, i.e., the indication does not consider whether there is data available for other LCGs.
Proposal 4: When Short Truncated BSR or Long Truncated BSR is used for the Padding BSR as an implicit EoDB indicator, prioritize the LCG(s) that have data available for transmission over the LCG(s) with EoDB in the BSR.

Proposal 5: RAN2 to discuss the need for reusing Regular BSR in case Padding BSR cannot accommodate the EoDB indication.
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