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1 Introduction
From RAN2#98[1], the agreement about SR format and content is that SR should carry numerology information only via single bit SR with multiple SR configurations. 

Agreements
1.	Multiple SR configurations can be configured to the UE and which SR configuration is used depends on the LCH that triggers the SR.  The granularity of SR configuration for a logical channel is FFS.
2. 	From RAN2 point of view a single bit SR with multiple SR configuration is sufficient to distinguish the “numerology/TTI length” of the logical channel that trigger the SR.  RAN2 has not identified other use cases for which multibit SR is need with sufficient support.  
3.	RAN2 does not see the need to convey buffer status information.  
4. 	Send LS to RAN1 to indicate to RAN1 that RAN2 doesn’t see the need to support multi-bit SR. 

Then the next question is how SR is associated with numerology and LCH/LCG. Currently three possible alternatives are on the table, i.e., (1) separate SR per logical channel, (2) separate SR per numerology, and (3) a SR could be shared by multiple numerologies. In this paper we compare these alternatives, and propose our design for better performance in terms of reduced SR resource and better scheduling flexibility. 
2 Discussion
In RAN2#98 meeting, companies provided their view on the SR association with numerology or LCH/LCG. We can classify the proposals into three categories, i.e., (1) separate SR per numerology[2][3][4][5][9], (2) separate SR per LCH/LCG[6][7], and (3) multiple numerologies could share the same SR configuration [8][9]. 

Table 1 lists alternatives as below, and we can see a tradeoff among the reserved SR resource, scheduling flexibility, and configuration complexity.

Observation: SR association method has impact on reserved SR resource quantity, scheduling flexibility, and configuration complexity.
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	Fig1(a) 1-1 mapping between numerology and SR [2][3][4][5][9]
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	Fig1(b) N numerology mapped to 1 SR [8][9], e.g. in [9] SR may indicate the maximum available TTI, which covers a group of numerologies
	Fig1(e) N LCH mapped to 1 SR. It saves SR resource but reduces scheduling flexibility (numerology 3 is never used for LCH2) compared to 1-1 mapping in Figure 1(d).
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	Fig1(c) N-M mapping between numerology and SR
	Fig1(f) N-M mapping between LCH and SR. It reduces the waiting time for SR transmission of LCH2 compared to 1-1 mapping in Figure 1(d).



Table 1. Alternatives of SR association with numerology or LCH

We think SR configuration per logical channel is more straightforward and simpler – upon detecting SR, the network knows the LCH which has data and can deliver UL grants with any of numerologies mapped to the LCH.

Proposal 1: SR configuration is per logical channel.

Then the next question is how we associate logical channel with SR configuration, e.g.,
· 1-1 mapping: each LCH has distinct SR configuration, i.e., Figure1(d)
· N-1 mapping: multiple LCHs share the same SR configuration, i.e., Figure 1(e)
· N-M mapping: multiple LCHs share the same SR configuration, and one LCH associates with multiple SR configurations, i.e., Figure 1(f).

For 1-1 mapping between LCH and SR, we think it is useful for URLLC traffic, i.e., assign LCH URLCC-supported LCH with a dedicated SR configuration.

For N-1 mapping between LCH and SR, we think if LCHs have at least one common available numerology, they can share the same SR configuration to save reserved SR resource. Network then sends UL grant on one of the common numerologies when detecting transmission with the SR configuration.

For N-M mapping between LCH and SR, for each LCH UE could flexibly select a SR configuration for SR transmission, e.g., select the SR configuration with the earliest SR resource for SR transmission. However, if SR transmission is so time critical, network could instead configure the LCH with a smaller SR periodicity. Also, N-M mapping makes the association more complicated. 
	
	
	

	


Proposal 2: Multiple LCHs can share the same SR configuration, and it is FFS whether a LCH can be associated with multiple SR configurations.
3 Conclusions
In this contribution, we classify and compare SR association methods on the table, which have performance tradeoff between SR resource consumption and scheduling flexibility.

Observation: SR association method has impact on reserved SR resource quantity, scheduling flexibility, and configuration complexity.

We support N-1 mapping between LCH and SR to reduce SR resource consumption while ensuring scheduling flexibility.
Proposal 1: SR configuration is per logical channel.

Proposal 2: Multiple LCHs can share the same SR configuration, and it is FFS whether a LCH can be associated with multiple SR configurations. 
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