3GPP TSG-RAN WG2 Meeting #109 electronic           



                             R2-2000505

24 Feb – 6 Mar 2020                                                                          

Title: 
Discussion on the pre-emptive BSR format
Source: 
ZTE, Sanechips
Agenda item:
6.1.4
Document for:
Discussion and Approval
Introduction
During RAN2#108 meeting, issues on pre-emptive BSR was discussed and the following agreements were reached[1]. meanwhile, the TP for the pre-BSR [2] was endorsed as baseline except for the format which is FFS. As we can see, there are still remaining issues on pre-emptive BSR e.g. the format of pre-emptive BSR, which parent node the SR/BSR shall be sent to. In this contribution, we discuss the remaining issues on pre-emptive BSR and present our considerations. 
	 Agreements on Pre-emptive BSR

We specify a new BSR (with a new format), for pre-emptive BSR. 

For the new BSR

- 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.  

The network can configure whether the pre-emptive BSR is used at an IAB node (by MAC configuration in RRC)



Discussion
According to the RAN2#108 meeting agreements, the following two issues need to be further studied which are discussed respectively in the below.  

Issue 1: 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 (i.e. which parent node the SR/BSR shall be sent to).
Issue 2: the format of pre-emptive BSR
Which parent node the SR/BSR shall be sent to

In IAB network, topological redundancy is supported for back-up purposes using dual-connectivity, as shown in Figure 1. It is also possible that both redundant paths are used concurrently, e.g., to achieve load balancing, reliability, etc. For a dual-connected IAB node, it has two MAC entities corresponding to the two parent nodes. It is not clear which MAC entity of the MT is to be selected to generate the pre-emptive BSR based on the BSR received from downstream nodes. As we can see, data packets received from the downstream MT/UE may need to be transmitted through different egress links using corresponding MAC entity. The determination of egress link and MAC entity to be used depends on the routing table and BAP routing ID carried in the data packet. As a result, it is impossible for the IAB node to determine the egress link only based on the received BSR, which has no information of the BAP routing ID of the data packets to be sent. Correspondingly, it is impossible for the IAB node to decide which MAC entity to generate the pre-emptive BSR at IAB node MT part based on the BSR received from downstream nodes. Thus, it is suggested that the pre-emptive BSR is not applied to dual-connected IAB node.
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Figure 1 Example for IAB topology with two redundant paths 

Proposal 1: It is suggested that the pre-emptive BSR is not applied to dual-connected IAB node. 

The format of pre-emptive BSR

In current TS 38.321 [3], four formats of normal BSR have been designed including long, short, long truncated and short truncated format BSR. The usage of these four normal BSR are also specified in TS38.321 as shown in the below. As we can see, the Long BSR will be reported when more than one LCGs have data available for transmission, and the Short BSR will be reported when only one LCG has data available for transmission. In NR, BSR is reported per LCG. However for IAB network,logical channels from one LCG in the ingress link may be mapped into different LCGs in the egress link on the next hop no matter one-to-one bearer mapping or many-to-one bearer mapping is used. Thus, when the pre-emptive BSR is triggered, one LCG or multiple LCGs may have available datas for transmission. So it is reasonable to support both the Short BSR and Long BSR for pre-emptive BSR in IAB. 

	For Regular and Periodic BSR, the MAC entity shall:

1>
if more than one LCG has data available for transmission when the MAC PDU containing the BSR is to be built:

2>
report Long BSR for all LCGs which have data available for transmission.

1>
else:

2>
report Short BSR.

For Padding BSR, the MAC entity shall:

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 the highest priority logical channel (with or without data available for transmission) in each of these LCG(s), 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.


	UL resources are allocated and number of padding bits is equal to or larger than the size of the Buffer Status Report MAC CE plus its subheader, in which case the BSR is referred below to as 'Padding BSR';


Proposal 2: Both the Short BSR and Long BSR are supported for pre-emptive BSR in IAB.

Meanwhile, the truncated format BSR is used for Padding BSR as discribed inTS38.321. And the 'Padding BSR' is triggered when UL resources are allocated and number of padding bits is equal to or larger than the size of the Buffer Status Report MAC CE plus its subheader. In our view, it is reasonable that Short Truncated BSR and Long Truncated BSR are also supported for pre-emptive BSR since the same condition may be met in IAB. 

Proposal 3: Both the Short Truncated BSR and Long Truncated BSR are also supported for pre-emptive BSR in IAB.

Regarding the design of the pre-emptive BSR format, since we have an agreement that “differentiate in BSR available data (as today) and expected data”. It is suggested to define a new Pre-emptive BSR MAC CE, which is used to only report the expected data volume. In this case, the actual data volume and virtual data volume are reported separately. When the parent node receives pre-emptive BSR MAC CE, it knows the requested UL grant is used for the transmission  of the data to be arrived at the IAB node. Considering that different MAC CEs can be distinguished by different  LCIDs, it is suggested to define four new LCIDs for the four formats of pre-emptive BSR. An example of the four newly defined LCIDs is shown in table1.

Table 1. Values of LCID for UL-SCH

	Index
	LCID values

	0
	CCCH of size 64 bits (referred to as "CCCH1" in TS 38.331 [5])

	1–32
	Identity of the logical channel

	33–47
	Reserved

	48
	Short Truncated pre-emptive BSR

	49
	Long Truncatedpre-emptive BSR

	50
	Short pre-emptive BSR

	51
	Long pre-emptive BSR

	52
	CCCH of size 48 bits (referred to as "CCCH" in TS 38.331 [5])

	53
	Recommended bit rate query

	54
	Multiple Entry PHR (four octets Ci)

	55
	Configured Grant Confirmation

	56
	Multiple Entry PHR (one octet Ci)

	57
	Single Entry PHR

	58
	C-RNTI

	59
	Short Truncated BSR

	60
	Long Truncated BSR

	61
	Short BSR

	62
	Long BSR

	63
	Padding


Proposal 4: It is suggested to define four new LCIDs for the four formats of pre-emptive BSR.

In addition, according to the latest email discussion on the IAB remaining issues, another question about pre-emptive BSR is raised up. When the actual data arrives after triggering a pte-emptive BSR, another normal BSR will be triggered based on the current TS38.321. It may result in the data double-counted problem. In our opinion, since the pre-emptive BSR is an optimization feature but not mandatory feature, it should be of low priotity. On the other hand, if the pre-emptive BSR has been triggered, when the data arrives at the IAB node, the IAB node can determine whether to trigger another normal BSR or not by itself. What’s more, if the IAB node decide to trigger another normal BSR, it can also decide the buffer size to be reported in the normal BSR to avoid the data double counted issue. Thus, it should be up to the IAB node’s implementation to avoid data double-counted problem when the normal BSR is triggered after the pre-emptive BSR has been triggered.

Proposal 5: It is up to implementation to avoid data double-counted problem when the normal BSR is triggered after the pre-emptive BSR has been triggered.
Conclusion
In this contribution, we mainly discussed the remaining issues and detailed design for the format of the pre-emptive BSR. And we have the following proposals:

Proposal 1: It is suggested that the pre-emptive BSR is not applied to dual-connected IAB node. 

Proposal 2: Both the Short BSR and Long BSR are supported for pre-emptive BSR in IAB.

Proposal 3: Both the Short Truncated BSR and Long Truncated BSR are also supported for pre-emptive BSR in IAB.

Proposal 4: It is suggested to define four new LCIDs for the four formats of pre-emptive BSR.

Proposal 5: It is up to implementation to avoid data double-counted problem when the normal BSR is triggered after the pre-emptive BSR has been triggered.
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