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1 Introduction

This document is to collect companies’ views on UL scheduling enhancements in NTN.
· [POST112-e][1xx][NTN] UL scheduling enhancements (Oppo)


Scope: Discuss UL scheduling enhancements based on proposals in R2-2009064 and R2-2009109

Intended outcome: email discussion report


Deadline:  Long

2 Discussion

On UL scheduling enhancements in NTN, RAN2#111e meeting has made some initial agreements, which are provided below for information.
Agreements via email - from offline 107:

1. At least the following methods to enhance UL scheduling are further studied in NTN: configured grant and BSR over 2-step RACH. (other solutions to enhance UL scheduling are not precluded)
With these two methods (configured grant and BSR over 2-step RACH) on the table, we will discuss them in detail in the rest part of this document.
2.1 Configured Grant 
In NR, there are two types of configured grant configuration, i.e. Type 1 and Type 2. Configured grant Type 1 is fully RRC-configured, while Type 2 is configured by RRC but needs to be activated/deactivated via DCI. In [1], it was stated that Type 2 is UE specific due to the use of CS-RNTI and due to large number of UEs in NTN cell, it will result in a large amount of required resources. Therefore, it was proposed that the preferred configured grant is Type 1, which is configurable for a group of UEs. However, rapporteur has different understanding on the statement that Type 2 is UE specific, and thinks that both Type 1 and Type 2 can be shared resources for a group of UEs. Anyway, it would be good to check company’s understandings.
	Question 1: Which type of configured grant is preferred in NTN?
a) Option A: Type 1 is preferred.
b) Option B: both Type 1 and Type 2 are feasible.

	Company
	Option A/B
	Comments

	APT
	Option B
	Whether the CG resource is shared or dedicated seems not the difference of different CG types. Both types can be shared or dedicated based on NW configuration. The biggest difference between type 1 and type 2 is that type 2 can be more dynamically activated/deactivated via DCI. In NTN, we consider both types can work well according to smart NW configuration.

	Huawei, HiSilicon
	Option B
	We share the same view with the rapporteur. CG type 2 can also configure shared resources for UEs. No need to restrict it to Type 1.

	
	
	


For non-geostationary satellites, due to the movement of the satellites and the resulting changes in elevation angle, the channel quality or path loss may change drastically in a short period of time and may require a timely reconfiguration or activation/deactivation of the configured grant. The long propagation delay in NTN may have impact on frequent reconfiguration as well as activation/ deactivation of configured grant and thus enhancement to reduce the signaling overhead was proposed in [1]. Companies are invited to provide views on whether the issue is valid and whether enhancement is needed.
	Question 2: Do companies agree that “Enhancement to reduce the signaling overhead on configuration as well as activation/deactivation of configured grant should be discussed for NTN”?

	Company
	Agree/Disagree
	Comments (Possible enhancements can be provided here if your answer is “agree”)

	APT
	Disagree
	Legacy mechanisms may be enough.

	Huawei, HiSilicon
	Disagree
	We don't see a strong motivation to have any enhancement.

	
	
	


For both types of configured grant, a periodicity of the configured UL grant is configurable. The supported periodicities are depending on the configured subcarrier spacing, e.g. from 15kHz to 120kHz. Taking subcarrier spacing of 15kHz as an example, the value range is from 2 symbols to 640*14symbols = 8960 symbols, i.e. from below 1ms to 640ms. Rapporteur understands that configuration of configured grant periodicity is mainly to map to the target service’s periodicity and is less relevant to propagation delay. Companies are invited to comment whether existing value ranges are sufficient for NTN or any modification is needed.
	Question 3: Do companies agree that “There is no need to modify parameter periodicity of IE ConfiguredGrantConfig to support NTN”?

	Company
	Agree/Disagree
	Comments (Please indicate the extended values if your answer is “disagree”)

	APT
	Agree
	

	Huawei, HiSilicon
	Agree
	The periodicity is mostly related to the service, not the propagation delay.

	
	
	


Another parameter, configurable regarding configured grant is the maximum number of configured grant configurations per BWP maxNrofConfiguredGrantConfig-r16 and the maximum number of configured grant configurations per MAC entity maxNrofConfiguredGrantConfigMAC-r16. In Rel-16, maxNrofConfiguredGrantConfig-r16 is equal to 12 and maxNrofConfiguredGrantConfigMAC-r16 is equal to 32. As in NTN, the goal is more to provide coverage everywhere and support high mobility than to provide high peak data rate, there is no need to configure a lot of UEs with a large number of configured grants. Therefore, it was proposed in [1] that there is no need to modify maxNrofConfiguredGrantConfig-r16 and maxNrofConfiguredGrantConfigMAC-r16 to support NTN.
	Question 4: Do companies agree that “There is no need to modify maxNrofConfiguredGrantConfig-r16 and maxNrofConfiguredGrantConfigMAC-r16 to support NTN”?

	Company
	Agree/Disagree
	Comments (Please indicate the extended values if your answer is “disagree”)

	APT
	Agree
	

	Huawei, HiSilicon
	Agree
	

	
	
	


As RAN2#111e’s agreements simply stated that configured grant will be further studied in NTN but the support for it was not formally agreed, it would be good to collect company’s opinions on whether configured grant is supported in NTN.
	Question 5: Do companies agree that “RAN2 support configured grant in NTN for UL scheduling”?

	Company
	Agree/Disagree
	Comments

	APT
	Agree 
	

	Huawei, HiSilicon
	Agree
	Configured grant helps to reduce overall the transmission latency, therefore is suitable for NTN.

	
	
	


2.2 BSR over 2-step RACH
RAN2#111e meeting has agreed to further study BSR over 2-step RACH in NTN. However, it is not crystal clear whether it means that BSR is sent over 2-step RACH triggered by any existing events in RRC Connected mode (e.g. SR failure, beam failure recovery, etc.) captured in TS 38.300 so far, or that RAN2 will introduce a new trigger (e.g. BSR) for 2-step RACH. It would be good to clarify company’s understandings on this terminology.

	Question 6: How do companies understand “BSR over 2-step RACH”?

a) Option A: BSR can besent over 2-step RACH which is triggered by existing events in RRC Connected mode.

b) Option B: BSR can trigger 2-step RACH.

	Company
	Option A/B
	Comments

	APT
	Options A and B
	In the beginning, we need to clarify whether “BSR over 2-step RACH” implies the BSR MAC CE transmitted via the MsgA PUSCH? If yes, option A is already supported now. Based on LCP, UE can multiplex the BSR MAC CE into a TB transmitted by MsgA PUSCH. 
For option B, it’s a new triggering of RA procedure. We think it’s helpful to trigger a 2-step RACH if the UE has triggered a BSR and there is no available UL resource, i.e., the UE does not trigger SR in this case. If the UE triggers the BSR but does not trigger the 2-step RACH, the UE may need to trigger SR based on legacy mechanism, which would suffer from propagation delay.

	Huawei, HiSilicon
	Option A
	Option A has no spec impact. The current spec does not exclude transmitting BSR MAC CE in MSGA PUSCH, therefore Option A is already supported.
We prefer not to have Option B (introducing a new triggering condition) because it brings much spec impact.

	
	
	


It was mentioned in [1] that using BSR over 2-step RACH will increase the collision probability of RACH procedure, since the number of UEs per cell/beam could become quite large. Compared to achieving low latency for NTN services, RACH resource shortage would be more important to be avoided. In some case, low latency is not so important for all NTN services. For example, if a UE wants to transmit huge amount of data, the delay until the first data transmission will not play such an important role and the usage of BSR over 2-step RACH could be avoided. Therefore, it was proposed to limit the usage of BSR over 2-step RACH in NTN.
	Question 7: Do companies agree that “In NTN, use BSR over 2-step RACH only to a limited level. FFS whether a level should be specified or is up to network implementation”?

	Company
	Agree/Disagree
	Comments

	APT
	Neutral
	It depends on whether the BSR (over 2-step RACH) would be triggered too frequently in NTN. Note that in current behavior, the UE will only trigger the RACH if there is no available UL resource (and no SR).

	Huawei, HiSilicon
	Disagree
	If we don’t introduce new triggering condition for 2-step RACH (i.e. Option B is not adopted in Q6), then UEs will not use extra 2-step RACH resources, thus RACH resource shortage is not an issue.

	
	
	


Similar as configured grant, since RAN2#111e’s agreements simply stated that BSR over 2-step RACH will be further studied in NTN but the support for it was not formally agreed, it would be good to collect company’s opinions on whether BSR over 2-step RACH is supported in NTN. Of course, the exact meaning of BSR over 2-step RACH would depend on company’s answers to Question 6.
	Question 8: Do companies agree that “RAN2 support BSR over 2-step RACH in NTN for UL scheduling”?

	Company
	Agree/Disagree
	Comments

	APT
	Agree 
	

	Huawei, HiSilicon
	Agree if no extra spec impact is introduced
	Agree if no extra spec impact is introduced.

	
	
	


2.3 Co-existence issue
Before addressing the specific issue, it would be good to first clarify company’s assumption on whether UE in NTN can have both 2-step RACH and configured grant as valid configurations.
	Question 9: Do companies agree that “UE in NTN can have both 2-step RACH and configured grant as valid configurations”?

	Company
	Agree/Disagree
	Comments

	APT
	Agree
	

	Huawei, HiSilicon
	Agree
	Same as R16.

	
	
	


If the answer to Question 9 is “agree”, then there may be a co-existence issue between 2-step RACH and configured grant. For a UE configured with both CG and 2-step RACH, at T1 (see Figure 1 below), the UE has UL new data and BSR is triggered. The next 2-step RACH occasion is at T2 and the next CG occasion is at T3. One issue is that if the time interval between T1 and T3 is much larger than the time interval between T1 and T2, whether the UE should trigger 2-step RACH or wait until the next CG occasion to send BSR. Note that, using CG as available UL resources to transmit BSR has been supported by the current MAC spec, but from low latency’s perspective, triggering 2-step RACH for BSR transmission is also beneficial in this case. However, 2-step CBRA may suffer RACH failure due to collision, which also makes the ultimate latency less predictable. Since it would be difficult to specify the selection rule, it was proposed in [2] to leave this to UE implementation.  
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Figure 1 resource selection for BSR

	Question 10: Do companies agree that “For a UE configured with both CG and 2-step RACH,  whether the UE triggers 2-step RACH for BSR transmission is up to UE implementation”?

	Company
	Agree/Disagree
	Comments

	APT
	Disagree
	It can be FFS. Even we go for UE implementation, there are some impacts if the UE decides to trigger/prioritize 2-step RACH in this case. 

	Huawei, HiSilicon
	Disagree
	At T2, if the 2-step RACH is triggered by existing triggering conditions (not introducing BSR as a new triggering condition), then UE is able to send BSR in MSGA at T2 according to the current spec.

	
	
	


3 Summary and Proposals
This section summarizes the discussion and reports the following proposals:
Proposal 1
xxx.
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