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1 Introduction

In RAN2 #99, the following agreements were achieved for BSR and LCGs [1]:

Agreements

1. 3 types of BSRs including Regular BSR, Periodic BSR and Padding BSR
2. Short BSR format of one byte is supported.  Truncated BSR format of 1 byte is at least supported.  Details are FFS

3. FFS on BS size and table

4. Flexible Long BSR format will be supported.  The number of LCGs to report is decided before the PDU is constructed.  BS information is the BS status after LCP.   BS of 0 for some LCG can be reported.  

5. BSR cancelation are FFS
Given the support of numerology/TTI length, LCH priority, and LCH grouping in NR BSR, there is a need to distinguish the “numerology/TTI length”, and the relative priority of logical channel grouping by the scheduler. 
2 Discussion
2.1 Information in BSR

In LTE, BSR is used to report the amount of available UL data in the UE to the eNB. The eNB can then use this information to set size of the UL grant. Logical channels are grouped together in logical channel groups based on QoS (i.e., LCH priority). A BSR contains information on the amount of data available per logical channel group. A BSR is triggered if data becomes available in an LCG and all other LCGs have no data, or if data belonging to a logical channel with a higher priority than all other LCGs becomes available, or if there is room in the MAC PDU to send a BSR instead of padding. 
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Figure 1: Mapping of LCH to LCG in UL BSR in LTE
In NR, i.e., 3GPP TS 23.501, the Standardized 5QI to QoS characteristics mapping is described in table 5.7.4-1 including a multitude of additional classifications with additional new numerologies characterizations.
[image: image2.emf]Table 5.7.4 - 1: Standardized 5QI to QoS characteris tics mapping  

5QI   Value &  QFI   Resource  Type   Priority  Level   Packet  Delay  Budget   Packet  Error   Rate    Example Services  

1       GBR   20   100   ms   10 - 2   Conversational Voice  

2     40   150   ms   10 - 3   Conversational Video (Live Streaming)  

3   30   50   ms   10 - 3   Real Time Gaming, V2X   messages  

4     50   300   ms   10 - 6   Non - Conversational Video (Buffered Streaming)  

65   7   75   ms     10 - 2   Mission Critical user plane Push To Talk voice  (e.g., MCPTT)  

66       20   100   ms     10 - 2   Non - Mission - Critical user plane Push To Talk  voice  

75   25   50   ms   10 - 2   V2X mes sages  

5   Non - GBR   10   100   ms   10 - 6   IMS Signalling  

6     60     300   ms     10 - 6   Video (Buffered Streaming)   TCP - based (e.g., www, e - mail, chat, ftp, p2p file  sharing, progressive video, etc.)  

7     70     100   ms     10 - 3   Voice,   Video (Live Streaming)   Interactive Gaming  

8     80     300   ms       10 - 6     Video (Buffered Streaming)   TCP - based (e.g., www, e - mail, chat, ftp, p2p file   

9   90       sharing, progressive video, etc.)  

69   5   60   ms   10 - 6   Mission Critical delay sensitive signalling (e.g.,  MC - PTT signalling)  

70   55   200   ms   10 - 6   Mission  Critical Data (e.g. example services are  the same as QCI 6/8/9)  

79   65   50   ms   10 - 2   V2X messages  

         

 

 


the introduction of multiple numerologies/TTI length added a different layer of complexity for NR UE to indicate the amount of data available in its UL buffers. In addition to priority indication, there is a need to indicate or to distinguish the “numerology/TTI length” of the logical channel that trigger the BSR, similar to SR trigger that was agreed in RAN #98.  Further, the possibility of multiple mapping of logical channels to multiple numerologies, which results in the possibility of multiple mapping of the same LCH to different groups (LCG). Hence, the scheduler would need to distinguish the numerology/TTI length and the priority for which LCH/LCG that triggered the BSR.
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Figure 2: Mapping of LCH to LCG in UL BSR in 5G NR

The grouping of LCH in terms of their numerology/TTI length association would be a possible scenario, however, the priority variation need to be addressed. For example: LCGs belonging to certain numerology/TTI length can be further divided into subgroups depending on their relevant LCH priorities (e.g., LCG1 (high priority), LCG2 (low priority)). The placement of the LCG in the BSR would indicate its relative priority within the numerology/TTI length set. In this scenario, if a certain LCH is supported using multiple numerologies/TTI length, it will be mapped to multiple LCGs with similar priority. Alternatively, the BSR can explicitly indicates the numerology/TTI length or the priority of a particular LCG. 

Proposal 2: Relative priorities of LCGs belonging the same numerology/TTI length are determined based on the highest priority of its LCH (e.g., LCG1 (high priority), LCG2 (low priority))

Proposal 3: The relative priority of the LCGs belonging to the same numerologies/TTI length is indicated by their relevant location in the BSR (i.e., LCGs are listed in descending order).
Example:
LCH1, LCH3, LCH5 -> Numerology1 -> LCG1

LCH2, LCH4, LCH6 -> Numerology2 -> LCG2

Priority:  LCH1p > LCH2p > LCH3p > LCH4p > LCH5p > LCH6p

	If LCH1 triggers BSR
	If LCH2, LCH3 trigger BSR

	LCG1 is Listed first then LCG2
	LCG2 is listed first then LCG1


3 Conclusion

In this contribution, we present our view on BSR enhancements with multiple numerologies from RAN2 perspective. 
Proposal 1: LCHs belonging to the same numerology/TTI length are grouped in one or more LCG.

Proposal 2: Relative priorities of LCGs belonging the same numerology/TTI length are determined based on the highest priority of the LCH triggering BSR.
Proposal 3: The relative priority of the LCGs belonging to the same numerologies/TTI length is indicated by their relevant location in the BSR (i.e., LCGs are listed in descending order).
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