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1   Introduction
At the RAN2#107-Bis meeting (Chongqing, PRC, October 2019), RAN2 converged on the following as potential way forward (from Chair’s notes):

Chair summary, possible compromise way forward:
- 
We will differentiate in BSR available data (as today) and expected data.
- 
Associating a LCH with pre-emptive BSR is left to implementation, unless issues are identified requiring normative solutions.
- 
FFS if SR and BSR generated by a MAC entity need or can only be reported to the parent node where the peer of that MAC entity resides.
-
On Triggering of pre-emptive BSR, can capture some text similar to the current agreements, in stage-3/2.
-
Exact timing etc is up to implementation.  
Chair propose to either 

a) Agree the way forward above, or

b) Not do the Preemptive BSR

While an overwhelming majority agreed to support the above possible way forward (with many companies thereby abandoning their proposals for a more detailed normative framework and agreeing to compromise on this basic design), pre-emptive BSR was delayed to the present meeting. Tdoc in [1] presents a strong argument in favour of agreeing the way forward above.

In the present tdoc, we look at some outstanding details of pre-emptive BSR design (should the way forward above be agreed). The goal is two-fold: to create a blueprint for a quick agreement and update (if any is needed) to running CR for the MAC spec, and to further demonstrate that the pre-emptive BSR will pose minimal load on RAN2 and require little normative work (assuming the way forward above is agreed).
2   Outstanding details of pre-emptive BSR design
The overall sentiment at the Chongqing meeting – and our view – is that the pre-emptive BSR (i.e. the report on expected data) should use the same format as the ‘normal’ BSR (i.e. the existing report on the actual data in the UE’s buffers), in terms of logical channel grouping, MAC CE format and size, BSR type (Long/Short), and so on. Perhaps the first thing we should do is try and confirm this:

Proposal 1: Pre-emptive BSR shall use the same format as existing BSR.

The next question is how the pre-emptive BSR is differentiated from the existing BSR by the receiving node:

Proposal 2: Pre-emptive BSR shall be differentiated from existing BSR by the LCID value in the MAC sub-header. 
Next, we need to decide whether the LCID values come from the existing LCID space, or the extended LCID space. As we argue in [2], we do not see the need to use the eLCID space for any MAC CEs (although – for the sake of a future-proof design, we do think some eLCID values should be left unused/reserved [2]). Either way, a decision needs to be made by RAN2, and we propose the following:
Proposal 3: Currently reserved values of the existing LCID space shall be used for the purpose of differentiating between pre-emptive and existing BSR.

What comes next is how many values we need to set aside for pre-emptive BSR. At this point it is worth reminding ourselves that the ‘normal’ BSR only uses LCID values from the UL-SCH LCID space
, and that 4 different values are currently used, one for each of: Short Truncated BSR, Long Truncated BSR, Short BSR, and Long BSR.
Do we also need 4 LCID values for the pre-emptive BSR? At the RAN2#107 meeting (Prague, August 2019) RAN2 agreed the following:

· Will have “preemptive” BSR. 

· R2 assumes that any new triggering rules are only introduced for pre-emptive BSR, i.e. SR triggering is then governed by NR Rel-15 baseline (pre-emptive BSR = regular BSR from SR triggering point of view).

· R2 assumes that Both types of triggers for pre-emptive BSR that were discussed (1. based on UL grants provided to child nodes and/or UEs, and 2. based on BSRs from child nodes or UEs) can be supported for IAB Rel-16 operation. FFS what details need to be specified. 

While not perhaps explicitly saying that, the intention in our understanding was to say that the sole type of the pre-emptive BSR is the Regular BSR; in other words, that we will not send pre-emptive BSR as padding BSR. This means that we only need two LCID values – for Short pre-emptive BSR, and Long pre-emptive BSR. Another reason to rule out the padding pre-emptive BSR (in addition to saving on LCID space, by not having to define MAC CEs for Short Truncated BSR and Long Truncated BSR) is to keep the MAC PDU assembly rules the same as they are right now.
This being said, a priority of the new padding pre-emptive BSR MAC CE could easily be agreed, within the framework of existing relative priorities of MAC CE(s) and logical channels – there is nothing qualitatively new here. This would also give the network more flexibility. But a decision needs to be made:

Proposal 4: RAN2 to agree whether pre-emptive BSR MAC CE can be sent as padding or not, and to then: set aside the required number of LCID values from the UL-SCH LCID space (2 or 4), and to update (or not) the MAC PDU assembly rule as needed.

Periodic BSR uses the same formats as Regular BSR, and is a potentially useful feature to have from the point of view of the network flexibility. On the other hand, a good implementation of a node will send pre-emptive BSR as soon as usable information from child nodes is available, and there may not be a strong case for the Periodic pre-emptive BSR. Therefore, we propose the following:

Proposal 5: RAN2 to rule out the Periodic pre-emptive BSR.

3   Conclusions
We looked at the main outstanding issues for a robust design of pre-emptive BSR (predicated on positive outcome on the Chongqing Chair-proposed way forward) and proposed the following:

Proposal 6: Pre-emptive BSR shall use the same format as existing BSR.

Proposal 7: Pre-emptive BSR shall be differentiated from existing BSR by the LCID value in the MAC sub-header. 

Proposal 8: Currently reserved values of the existing LCID space shall be used for the purpose of differentiating between pre-emptive and existing BSR.

Proposal 9: RAN2 to agree whether pre-emptive BSR MAC CE can be sent as padding or not, and to then: set aside the required number of LCID values from the UL-SCH LCID space (2 or 4), and to update (or not) the MAC PDU assembly rule as needed.

Proposal 10: RAN2 to rule out the Periodic pre-emptive BSR.

4   Reference

[1] R2-1915538, “Way forward on pre-emptive BSR”, Samsung, Lenovo, Nokia, Nokia Shanghai Bell, Huawei, Futurewei, LG, Sequans Communications, Intel, Kyocera, Qualcomm
[2] R2-1915343, “Remaining issues with extending LCID space on the backhaul”, Samsung[image: image1.png]



� We currently have 19 reserved values in the UL-SCH LCID space available, although this may have been reduced by other ongoing Rel-16 WIs; our understanding nevertheless is that UL-SCH LCID space is not critically reduced at this stage.





