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Introduction
Ericsson have identified these TEI candidates for discussion in WG1#112. 
TEI-18 related to periodicity of the scheduling request
This TEI proposal aims to amend the supported values of the Scheduling Request (SR) periodicity as the current values creates a problem in all used deployments with SCS=120 kHz. 
The issue is that the periodic SRs does not support 5 (and 10 slot) periodicities in FR2 while at the same time, all the three used FR2 TDD patterns have 5 slot periodicities. For example, the most common pattern DDDSU for SCS=120 kHz which doesn’t match the supported 2,4,8,16,20,40,… slot periodicities of SR. Other popular patterns for SCS=120 kHz is DDSUU and DSUUU, which also have a 5 slot repetition
The scheduling request resource configuration in TS 38.331 support these configurations for the periodicity and it is noted that 5 slot is supported for some SCS but not for all.
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When an SR period is chosen from the supported periodicities up to 40 slots, then periodic SR on PUCCH occasionally ends up on different type of slots (U slot and S slot) and is cancelled in D slots.  This means SR is no longer periodic, instead effectively 4 slot / 16 slot between occasions which is not optimal for latency (assuming a 4 slot parameter setting with DDDSU). 
Furthermore, this makes it difficult to avoid symbol overlap with other channels like PUCCH-ACK, PUSCH, PRACH, SRS and the handling of multiplexing between SR-PUCCH and other channels considering many different UE capabilities adds complexity to the gNB.
The proposal for TEI-18 is to add 5 and 10 slot SR periodicity to 120 kHz and also to 30 kHz SCS (as it will also face the same issue when a 5 slot TDD pattern is used). 

[bookmark: _Toc127516343]A TEI-18 is supported to introduce 5 and 10 slot periodicities to the periodicityAndOffset in SchedulingRequestResourceConfig for 120 kHz and 5 slot for 30 kHz SCS

Practically, since TS 38.331 is under RAN2 control, RAN1 can agree on the proposal above and send an LS to RAN2 indicating that RAN1 has identified the need for these new SR periodicities and kindly ask RAN2 to take further action. 

TEI-18 related to Multi-PxSCH scheduling with single DCI
In Rel-16, the feature multi-PUSCH scheduling was introduced whereby a single DCI 0_1 can schedule up to 8 PUSCHs. The feature is agnostic to subcarrier spacing, frequency range, and whether or not shared spectrum access is required for the frequency band. The only restriction in Rel-16 specifications is that the multiple scheduled PUSCHs occur in contiguous slots. The corresponding Rel-16 UE feature parameter is as follows (see [1]):
	multiPUSCH-UL-grant-r16
Indicates whether the UE supports scheduling up to 8 PUSCH with a single DCI 0_1. This capability is also applicable to a frequency band that does not require shared spectrum access.
	Band
	No
	N/A
	N/A



In Rel-17, multi-PUSCH scheduling was extended to support non-contiguous slots in addition to contiguous slots. In contrast this feature is not agnostic to frequency range; it is limited to FR2 which includes sub-ranges FR2-1 (up to 52.6 GHz) and the newly introduced FR2-2 (up to 71 GHz). For FR2-1 the UE feature is limited to 120 kHz only. The corresponding Rel-17 UE feature parameter for FR2-1 is given is as follows (see [2]):
	multiPUSCH-SingleDCI-FR2-1-SCS-120kHz-r17
Indicates whether the UE supports multi-PUSCH scheduling by single DCI for the operation with 120kHz SCS in FR2-1 with non-contiguous allocation.
	Band
	No
	N/A
	N/A



In our view, it would be beneficial to extend multi-PUSCH scheduling with non-contiguous slots also to FR1. The extension is important for XR uses cases. The XR video traffic in UL includes variable and large packets, arriving in bursts. Therefore, dynamic scheduling is a reasonable approach for data transmission. Considering the large size of the packets, multiple PUSCHs are needed to be scheduled for sending the data. Hence, scheduling these PUSCHs with a single DCI has clear benefit and advantage, over scheduling each PUSCH with a single DCI. A limitation to contiguous slots would be problematic in case of transmission over TDD bands. We note there is no RAN1 specification impact from this; it is only a matter of introducing an additional UE capability. With this capability, multi-PUSCH with either contiguous or non-contiguous slots would then be available in all frequency ranges and all subcarrier spacings defined so far:
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Similar to multi-PUSCH scheduling, multi-PDSCH scheduling with single DCI 1_1 for both contiguous/non-contiguous slots was specified in Rel-17. Similarly, this feature was limited to FR2 including both sub-ranges FR2-1 and FR2-2, and for FR2-1 it is limited to 120 kHz only. The corresponding Rel-17 UE feature parameter for FR2-1 is given is as follows (see [2]):
	multiPDSCH-SingleDCI-FR2-1-SCS-120kHz-r17
Indicates whether the UE supports multi-PDSCH scheduling by single DCI for the operation with 120kHz SCS in FR2-1 and HARQ enhancements for both type 1 and type 2 HARQ codebook.
	Band
	No
	N/A
	N/A



In our view it is beneficial to also extend multi-PDSCH scheduling for contiguous/non-contiguous slots to FR1. Similarly to UL for the case of multi-PUSCH, this extension is important for XR uses cases to serve XR video traffic in DL which includes variable and large packets, arriving in bursts.  Again, there is no specification impact from this; it is only a matter of introducing an additional UE capability. With this capability, multi-PDSCH with either contiguous or non-contiguous slots would then be available for all frequency ranges and all subcarrier spacings defined so far.
[bookmark: _Toc127516345]Introduce a UE feature for multi-PDSCH scheduling with single DCI 1_1 for contiguous/non-contiguous slots in FR1 for all defined SCSs in the same TEI-18 as for multi-PUSCH with non-contiguous slots for FR1. Note: there is no RAN1 impact.
Conclusion
Based on the discussion in the previous sections we propose the following:
Proposal 1	A TEI-18 is supported to introduce 5 and 10 slot periodicities to the periodicityAndOffset in SchedulingRequestResourceConfig for 120 kHz and 5 slot for 30 kHz SCS
Proposal 2	A TEI-18 is supported to introduce a UE feature for multi-PUSCH scheduling with single DCI 0_1 for non-contiguous slots in FR1 for all defined SCSs. Note: there is no RAN1 impact.
Proposal 3	Introduce a UE feature for multi-PDSCH scheduling with single DCI 1_1 for contiguous/non-contiguous slots in FR1 for all defined SCSs in the same TEI-18 as for multi-PUSCH with non-contiguous slots for FR1. Note: there is no RAN1 impact.
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B penccty and oset nmumber of symbol o lts (see TS 38.213 (13, clause 8.2.4) Th follwing periodices may be configured dspending on the chosen subcarier
spacing
SCS= 15 kHz: 25ym, 7sym, 1sl, 251, 4sl, Ssl, B, 10sl, 16sl, 20sl, 4051, 80s!
30 kHz: 2sym, 7sym, 1sl, 2sI, 4, sl, 10sl, 1651, 20s, 409l 805I, 160s!

60 kHz: 25ym, 7symisym, 151, 25l 4sl, B, 16si, 20si, 40si, 80si, 160sl, 320!
120 kHz: 25ym, 7sym, 151, 35l 45, Bsl, 16sl, 401, 80sl, 160si, 320, 64051
480 KHz: 1sl, 25, 4si, Bl 16si, 4051, 80sl, 16051, 320, 640sI, 12805, 25605

960 kHz: 1, 25l 4sl, 8sI, 16sl, 40!, 80|, 160sl, 320sl, 640sl, 1280si, 2560sl, 5120s!

‘syméor7 corresponds to 6 symbols f extended cyclic prefix and a SCS of 60 kkHz are configured, otherwise it corresponds 1o 7 symbols.
For periodicties 2sym, 7sym and sl the UE assumes an offset of 0 siots.
f periodicityAndOffset.r17 is present, any previously configured periodicityAndOffset (without suffi) is released, and vice versa,





