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1   Introduction and context
In our companion SR tdoc [1], we summarised the most recent RAN2 agreements on SR design (and relevant RAN1 progress). In a nutshell, an agreement was made in RAN2#97-bis meeting in Spokane requiring that the SR design should distinguish the “numerology/TTI type” of the logical channel that triggered the SR. How this is done exactly was left FFS.

In ibid. we additionally highlighted the use-cases where this agreement could result in solutions that are helpful (and those where LTE baseline will do an equally good job) and based on the resulting observations we put forward two proposals to guide future work on this topic:

· Impact of various proposals should be taken into account on UE (if any) and the network. More specifically, the trade-offs between the additional overhead arising from having additional SR configuration(s), and potential resulting scheduling benefits, should be analysed.
· Solutions which minimise network impact (such as those which allow certain network operators to configure multiple SR while allowing others to choose not to do so) should be prioritised in NR Phase-I.
In this tdoc we turn our attention to the ‘FFS’ part of the most recent RAN2 SR agreement by providing a solution that is in line with it. More specifically, we show a way of extending the LTE baseline to the multi-numerology scenarios by allowing a UE to have multiple SR configurations depending on the services that the UE is configured for. We argue that this is the most straightforward extension of the baseline and outline the details of the proposed design. 
2   Multiple SR configurations
In our submission [2] to RAN2#97-bis meeting in Spokane, we categorized and reviewed various design options for SR in NR and gave a qualitative estimate of respective issues, including the complexity and workload of trying to standardize these solutions in RAN2. In it we argued that – should the LTE baseline be found inadequate (e.g. in cases where we would frequently have PUSCH scheduling with mismatched parameters, such as in the cases where UL grants are very small, e.g. no room for padding BSR, and/or very infrequent) - the optimal solution is to “parallelize” the baseline. More specifically, we argued that single-bit SR with multiple SR configurations linked to different numerologies, where each PUCCH transmission carries only 1 bit for SR, and different numerologies are mapped onto designated SR resources, is the best way forward. In addition to requiring only minimal RAN2 standardization effort, this approach is compatible with recent RAN1 agreements and can be easily enhanced by their introduction. Additionally, it minimizes the network impact.

Proposal 1: UE is configured with independent SR resources for each relevant numerology. Multiple SR configurations (covering non-overlapping areas in the frequency-time grid) are provided by RRC, each configuration linked to a specific numerology.
Proposal 2: UE selects the appropriate SR configuration based on the numerology of the LC(s) triggering the SR. The gNB then infers the numerology required for the first PUSCH transmission based on the specific SR configuration used by the UE.

One of the proposals for NR BSR design that is gaining a lot of momentum in RAN2 is the one where LCs which require similar scheduling treatment are grouped into the same LCG. If we consider multiple SR configurations, then the indication of the numerology referred to in Proposal 2 can be based on the LCG this LC belongs to.
Proposal 3: The SR configuration selection performed by the UE is based on the numerology of the LCG to which the LC which triggered the SR belongs.
Proposal 4: 1-bit SR is used for all parallel SR configurations.
3   Conclusion
Building on the most recent RAN2 agreement on SR, which requires that the SR design should distinguish the “numerology/TTI type” of the logical channel that triggered the SR, and our own analysis of the underlying issues presented in our Spokane tdoc [2], and the present submission’s companion tdoc [1], we have put forward the following proposals for RAN2 consideration:
Proposal 1: UE is configured with independent SR resources for each relevant numerology. Multiple SR configurations (covering non-overlapping areas in the frequency-time grid) are provided by RRC, each configuration linked to a specific numerology.
Proposal 2: UE selects the appropriate SR configuration based on the numerology of the LC(s) triggering the SR. The gNB then infers the numerology required for the first PUSCH transmission based on the specific SR configuration used by the UE.

Proposal 3: The SR configuration selection performed by the UE is based on the numerology of the LCG to which the LC which triggered the SR belongs.

Proposal 4: 1-bit SR is used for all parallel SR configurations.
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