3GPP TSG-RAN WG2 #99
R2-1709450
Berlin, Germany, 27 – 29 June 2017











Agenda item:
10.3.1.5
Source: 
Samsung Electronics R&D Institute UK
Title: 
SR timers
Document for:
Discussion
1   Introduction and context
The agreement made earlier this year that additional SR enhancements are required to support multiple numerologies was followed by a more specific agreement outlining the design guidelines for the SR mechanism in NR, reached at the RAN2#98 meeting in Hangzhou, and repeated here:

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. 

In essence, RAN2 agreed in Hangzhou that UE should be configured with independent one-bit SR resources for each relevant use-case. These multiple SR resources (including their periodicity and frequency/time resources and PUCCH format used) are configured by the network, each configuration linked to one or more LCHs. (How and whether the LCHs are grouped for SR triggering - referred to as “the granularity of SR configuration” in the agreement above – was left FFS.) The gNB then infers the numerology required for the first PUSCH transmission based on the specific SR configuration used by the UE.

At the subsequent meeting in Qingdao (RAN2 NR ad-hoc #2), the following agreement was made with respect to how the mapping between the LCHs and multiple SR configurations is done:

Agreements:

1. In case multiple SRs are configured, for each LCH, there will be a mapping between LCHs and SR configuration and the mapping should be configured by RRC signalling.  FFS if grouping is needed.  

2. A logical channel can be mapped to none or one SR configuration.  FFS if a logical channel can be mapped to more than one SR configuration.  

In this tdoc we tackle the open issues related to finalizing the SR design. More specifically, we address NR-specific issues to do with SR triggers and timers. 

2   Focus on SR triggers and timers
In LTE Rel-9, and in order to avoid unnecessary SR transmissions, an SR prohibit timer was introduced to reduce the load on PUCCH. When this timer is running, the UE is not supposed to transmit SR on PUCCH. The timer value (sr-ProhibitTimer) is a multiple of the SR period. The question that naturally presents itself is whether we should also have a single timer in NR. If this was the case, the flexibility gained from the introduction of the multiple SR configurations would be severely impaired. Currently, sr-ProhibitTimer is stopped when a MAC PDU is assembled. In NR, a MAC PDU will be per numerology/UL grant type, which is (indirectly) linked to the SR configuration. Therefore it seems sensible to have multiple timers per SR configurations. Additionally, there would be the issue of the choice of timer value, since in NR we will be dealing with multiple SR periods.
Proposal 1. Multiple sr-ProhibitTimer values are configured in NR, one for each SR configuration.

In LTE, until an UL grant is received, the SR is repeated up to a configurable limit determined by a counter (SR_COUNTER). After this the UE performs RACH, as attempts to get scheduled have failed. Let us assume only one counter and only one dsr-transmax value for NR. Let us further assume that data for LCH A arrives and SR X is triggered. At the same time or immediately afterwards data for LCH B arrives and SR Y is triggered. So does the single counter count transmission attempts of both SR X and SR Y? If so, it is likely it will expire sooner and UE will have to RACH sooner than it would have had to with two separate counters. This could be solved by increasing the dsr-transmax value. However, if SR Y is linked to low-latency data then extending the wait before RACH may not be such a good idea. Having only one counter complicates things and requires a number of decisions to be made where we simply do not have enough data to make an informed choice. We put it forward that it is more practical to have separate dsr-transmax value per SR configuration. The following will then happen:

· One of the two configurations results in successful reception of SR, UL grant is allocated matching the successfully received SR configuration, BSR is sent containing data for all LCGs, and all counters are reset.
· One of the two configurations reaches the maximum value of allowed retransmissions and the UE has to perform RACH. All the counters are reset.
Proposal 2. Multiple independent SR_COUNTER’s are maintained, one for each SR configuration. Each of them has its own associated value of dsr-TransMax.

3   Conclusion
In this contribution we have outlined major outstanding issues in SR design for NR. Guided by most recent RAN2 agreements, we provided a set of proposals for configuration of SR timers:
Proposal 1. Multiple sr-ProhibitTimer values are configured in NR, one for each SR configuration.

Proposal 2. Multiple independent SR_COUNTER’s are maintained, one for each SR configuration. Each of them has its own associated value of dsr-TransMax.[image: image1.png]



