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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.

	Xiaomi
	Option B
	We think the main difference of the two types is that type 2 is more dynamic than type 1. As to whether configured resources can be shared or not, it is network implementation to decide. Type 2 is still useful for cases that RTT is comparable to or smaller than RRC processing delay (10ms), e.g. LEO 600km with RTT = 2ms in order to be more dynamic than type 1.

	CATT
	Option B
	Type1 or Type 2 configured grant can be configured by network, e.g. according to different services. For example, VoIP service works within type2 and latency sensitive service works within type2 in TN. It seems that both Type 1 and Type 2 are still feasible in NTN.

	OPPO
	Option B
	Both types are feasible and there is no need to restrict network’s configuration.

	Intel
	Option A is preferred but  B is ok
	Our understanding is that both options are feasible. Type 2 allow the network dynamically activate and deactivate with DCI. However, due to long propagation delay, we slightly prefer option A.

	Lenovo
	Option B
	Type 2 CG can also be shared and there is no need to limit to Type 1 CG.

	Turkcell
	Option B
	We don’t need to restrict network configuration. Type 1 and Type 2 can be feasible in NTN

	Qualcomm
	Option B
	We also think there is no need for restriction for now.

	Ericsson
	Option B
	Type 2 can use any wanted resources just as Type 1. No need to limit to one or the other without any good technical reason. 

Type 1 CG uses CS-RNTIs for retransmissions, thus no difference in number of RNTIs between Type 1 and Type 2. RNTIs will anyway not limit the maximum number of supported users.

Type 2 is faster to reallocate resources between users, in case of changes in propagation or in the traffic, using DCI instead of the RRC signalling needed for Type 1.

	MediaTek
	Option B
	There is no need to exclude network implementation option.

	LG
	Option B
	

	ASUSTeK
	Option B
	

	Sony
	Option B
	

	Nokia
	Option B
	Both Type1 and Type2 can configure CG resource shared by multiple UEs, which is up to network configuration. We share the view that both types can work in NTN. 

	China Telecom
	Option B
	We think both CG Type 1 and Type 2 can be configured sharing resources. Type2 has more advantages in low RTT scenarios.

	CMCC
	Option B
	Both solutions are acceptable, and restriction may be not demanded.

	Spreadtrum
	Option B
	We think Type1 or Type 2 configured grant can be reasonable in NTN, because the coverage duration of the NTN beam is longer than RTD.

	Samsung
	Option B
	At this time, there is no need to restrict to a specific type; both types are feasible and have their own advantages and disadvantages for an NTN.

	Apple 
	Option B
	Both solutions should be included at this early stage. 

	Panasonic
	Option B
	Both types are feasible. So, there is no need to restrict CG types from NW points of view.

	ZTE
	Option B
	Both is feasible and it is up to NW’s implementation.

	Sequans
	Option B
	Both could be feasible. Also agree with Ericsson that both use CS-RNTI (for retransmission in case of Type1).

	ETRI
	Option B
	We share the view that both types of resources can be configured for multiple UEs. There is no need to limit it to one option.

	Thales
	Option B
	Both options are feasible in NTN 


Summary:

24 companies preferred option B. 1 company preferred option A, but is also ok with option B.

Proposal 1 Both Type 1 and Type 2 configured grant are feasible in NTN.
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.

	Xiaomi
	Require RAN1 decision
	It is RAN1 to decide whether frequent update of configuration of configured grant is needed or can be avoided. If the issue exist, RAN1 to decide how to solve the issue.

	CATT
	Disagree
	From RAN2’s perspective, the legacy mechanism is enough.

	OPPO
	Require RAN1 discussion
	It is not clear how fast the radio condition changes and whether the CG reconfiguration or activation/deactivation would be frequent. We think this should be discussed in RAN1 first.

	Intel
	Disagree
	We are not sure the motivation for enhancement. If the signalling overhead is due to drastically changing, then dynamic grant should not be configured. 

	Lenovo
	Disagree
	Legacy mechanism is sufficient unless RAN1 identify any new issue.

	Turkcell
	Require RAN1 discussion
	This item should be discussed in RAN1. Then we can decide the legacy mechanism is enough or not. 

	Qualcomm
	Partly agree
	For activation and de-activation, further discussion is needed when exactly network/UE assumes the resource de-activated.

	Ericsson
	Disagree
	This is nothing special for NTNs. This is a general optimization that is not in the scope of this WI.

	MediaTek
	Disagree
	Agree with Ericsson. 

	LG
	Disagree
	

	ASUSTeK
	Disagree
	This could be discussed in RAN1 first.

	Sony
	Agree
	We agree RAN1 to evaluate it. However, from Ran2 point of view any frequent signalling should be avoided due to long RTT. 

	Nokia
	Disagree
	We see the motivation to avoid frequent reconfiguration due to satellite moving. However, compared to DS, conservative link adaptation should be applied in CG to overcome RF variation even in TN. Considering type2 CG can adjust MCS/PRB allocation via DCI and small packet size of BSR, it seems legacy mechanism can work with smart network implementation, at least in early stage.

	China Telecom
	Disagree
	

	CMCC
	Disagree
	Current mechanism is sufficient.

	Spreadtrum
	Disagree
	The radio condition in NTN may not change so frequently, so the enhancement is not needed.

	Samsung
	Disagree
	A suitable network implementation/optimization can help reduce the signaling overhead if CG is chosen by the network.

	Apple
	Disagree
	Don’t think we need this enhancement at this time in terms of configuration as well as activation and deactivation of CGs. 

	Panasonic
	Disagree
	Agree with companies that legacy mechanism is enough. 

	ZTE
	Disagree
	No enhancement is needed from RAN2’s perspective. We may re-open the discussion if RAN1 identifies any issues.

	Sequans
	No strong view
	We are open to enhancements if issues/limitations are seen.

	ETRI
	Disagree
	We do not see strong motivation for enhancement.

	Thales
	Agree
	Enhancement is needed for example, to reduce the number of RRC reconfigurations.


Summary:

18 companies do not see need for any enhancement, while 3 companies think enhancement should be considered.

3 companies think RAN1 discussion is required and 1 company has no strong view.

Proposal 2 From RAN2’s perspective, no need for enhancement to reduce the signaling overhead on configuration as well as activation/deactivation of configured grant. 

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.

	Xiaomi
	Depends on SA2
	Similar discussion with PDCP discard timer/t-reordering timer, periodicity is related to whether new 5QI is defined for NTN. It requires input from SA2.

	CATT
	Agree
	The value range (e.g. from 1ms to 640ms) still works well in NTN.

	OPPO
	Agree
	At least for now, we don’t see any need to modify.

	Intel
	Agree
	

	Lenovo
	Agree
	No need to modify unless SA2 define new 5QI for NTN and require modification.

	Turkcell
	Agree
	

	Qualcomm
	Agree
	

	Ericsson
	Agree
	If new 5Qis are defined we may return to check if they are compatible with the periodicity.

	MediaTek
	Agree
	

	LG
	Agree
	

	ASUSTeK
	Agree
	

	Sony
	Agree
	

	Nokia
	Agree
	

	China Telecom
	Agree
	

	CMCC
	Agree
	If there is no new service requirement introduction, no modification is required

	Spreadtrum
	Agree
	This period depends on the traffic pattern of service, not the RTD.

	Samsung
	Agree
	The range seems adequate for the CG purpose at this time. When/If new QoS is defined for an NTN, generic formulas such as these can be used for multiple parameters instead of expanding individual parameter ranges: (i) scaling_factor*(minimum NTN delay + R15/R16 parameter value) or (ii) minimum_NTN_delay + scaling_factor* R15/16 parameter value.

	Apple 
	Agree
	

	Panasonic
	Agree
	The periodicity of CG resources is configured based on QOS requirement. Current 5QIs are compatible with existing periodicity of CG resources so from this perspective no modification is required.

	ZTE
	Agree
	

	Sequans
	Agree
	

	ETRI
	Agree
	

	Thales
	Agree
	


Summary:

24 companies replied that the existing value range of CG’s periodicity still works in NTN and thus no modification is required. 1 company thinks this still depends on SA2’s input.
Proposal 3 From RAN2’s perspective, no need to modify parameter periodicity of IE ConfiguredGrantConfig to support NTN.
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
	

	Xiaomi
	Agree
	

	CATT
	Agree 
	Usually maxNrofConfiguredGrantConfig and maxNrofConfiguredGrantConfigMAC are configured by network according to the services of this UE. So there is no need to modify these parameters considering no special service types in NTN. The main goal of NTN still is eMBB which requires peak data rate. However the value of these parameters is not related with peak data rate. 

	OPPO
	Agree
	

	Intel
	Agree
	

	Lenovo
	Agree
	

	Turkcell
	Agree
	

	Qualcomm
	Agree
	

	Ericsson
	Agree
	

	MediaTek
	Agree
	

	LG
	Agree
	

	ASUSTeK
	Agree
	

	Sony
	Agree
	

	Nokia
	Agree
	

	China Telecom
	Agree
	

	CMCC
	Agree
	

	Spreadtrum
	Agree
	

	Samsung
	Agree
	The maximum values seem to be adequate for an NTN.

	Apple
	Agree
	

	Panasonic
	Agree
	

	ZTE
	Agree
	

	Sequans
	Agree
	

	ETRI
	Agree
	

	Thales
	Agree
	


Summary:

All 25 companies agreed that there is no need to modify maxNrofConfiguredGrantConfig-r16 and maxNrofConfiguredGrantConfigMAC-r16 to support NTN.
Proposal 4 No need to modify maxNrofConfiguredGrantConfig-r16 and maxNrofConfiguredGrantConfigMAC-r16 to support NTN.
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.

	Xiaomi
	Agree
	

	CATT
	Agree
	

	OPPO
	Agree
	

	Intel
	Agree
	

	Lenovo
	Agree
	

	Turkcell
	Agree
	

	Qualcomm
	Agree
	

	Ericsson
	Agree
	Yes, CG can be an important tool to decrease the delays when data arrives in the UE uplink buffer. 

All functionalities shall be supported unless specifically stated to not be supported, thus no spec change due to this.

	MediaTek
	Agree
	

	LG
	Agree
	

	ASUSTeK
	Agree
	

	Sony
	Agree
	

	Nokia
	Agree
	

	China Telecom
	Agree
	

	CMCC
	Agree
	CG is beneficial for latency reduction in NTN.

	Spreadtrum
	Agree
	CG is helpful to decrease the delay.

	Samsung
	Agree
	We would like to clarify if the CG in the context of UL scheduling enhancements is intended for BSR only or BSR plus data traffic for the UL. 
We think that both the CG-based approach and the BSR over 2-step RACH would either consume a significant amount of radio resources (because precious radio resources are reserved for a large number of RRC_CONNECTED UEs) or not provide a significant delay reduction (e.g., when the periodicity of the CG or RACH occasions is large). Hence, we suggest that RAN2 consider an alternative approach. For example, the PUCCH configured for the UE can be re-purposed such that a PUCCH conveys the combined (i) SR and (ii) BSR or compact uplink buffer information (“CUBI”). The CUBI represents selected levels of the amount of data instead of 32 levels represented by the regular BSR. This “re-purposed PUCCH” approach does not consume any additional radio resources (i.e., no PUSCH or PRACH resources would be consumed for UL signaling of SR/BSR in this approach). RAN2 can send an LS to RAN1 to see how many levels (e.g., 4, 8, and so on) RAN1 can easily accommodate with a PUCCH enhancement. RAN2 can define a suitable CUBI. For RAN1’s consideration, here are example means of enhancing a PUCCH to facilitate transmission of a combined SR and BSR (or CUBI): support for QPSK, support for more PUCCH sequences (e.g., more than 30 groups), transmission of CUBI instead of ACK/NACKs, transmission of CUBI instead of CSI, and use of a cyclic shift/Walsh cover to represent an SR/BSR/CUBI. After receiving the combined SR/BSR/CUBI, the gNB can allocate adequate resources to enable UL data transmission. The gNB can adjust the UL resource allocation after receiving a regular BSR along with the UL data traffic. The re-purposed PUCCH approach is efficient from a signaling perspective, reduces the delay, and reduces the consumption of radio resources for signaling of SR/BSR. 

	Apple
	Agree 
	

	Panasonic
	Agree
	

	ZTE
	Agree
	In our understanding, both BSR or UL data can be transmitted in CG or 2step if the available data for transmission can fit in the uplink grant, which has already been supported in legacy mechanism. 

	Sequans
	Agree
	Also agree with Ericsson comment.

	ETRI
	Agree
	

	Thales
	Agree
	


Summary:

All 25 companies agreed to support configured grant in NTN for UL scheduling.
Proposal 5 RAN2 support configured grant in NTN for UL scheduling.
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 be sent 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.

	Xiaomi
	Option B
	During RAN2 #111e email discussion, the following 5 options were listed:

· Option 1: SR-BSR procedure;

· Option 2: Sending large grant in response to SR;

· Option 3: Configured Grant;

· Option 4: BSR-indication in SR;

· Option 5: BSR over 2-step RACH.

Option 1 is legacy procedure where BSR->SR-> RA(either 4-Step RA or 2-Step RA). The enhancement of the selection between 2-step RA and 4-step RA can be seen as a follow-up enhancement to option 1. Option 5 is the procedure where BSR triggers 2-step RACH directly, i.e. omitting SR. 

So, option A equals to option 1, option B equals to option 5. 

	CATT
	Option A and B
	1. BSR MAC CE can be carried on MsgA PUSCH according to the legacy mechanism. So agree with option A.

2. It is possible for BSR to trigger 2-step RACH under some specific condition.

	OPPO
	Option A
	For option A, it is already supported by the current spec.

For option B, actually it can be achieved by network configuration instead of introducing spec impact. For example, for some logical channel, network does not configure any SR resource. If no UL resources are available, BSR triggered by this logical channel will trigger SR and will then automatically trigger RACH due to no valid PUCCH resource. 

	Intel
	Option A
	This is already supported today.

	Lenovo
	Option A
	Already supported so no spec impact.

	Turkcell
	Optian A and B
	Option A is already supported. Option B can be useful for specific cases in NTN.

	Qualcomm
	Option A + Option B
	We also think Option B can be useful for some cases.

	Ericsson
	
	Difference between A and B are not clear to us. 

In Rel-15, the UE will trigger a BSR at new data arrival and if there is no UL-SCH resource available this will trigger an SR (or when the data cannot be transmitted on the UL-SCH, e.g., because allowedCG-List disallows it). If either a maximum number of SRs are sent or if no PUCCH SR resources are allocated, then the UE will trigger random access which may or may not be 2-step RACH. This RA will (if all data do not fit in the TBS) result in a BSR sent in msg3 or msgA if the msg3/msgA TBS is large enough to accommodate it after including the C-RNTI MAC CE.

Thus, both Option A and option B are possible in legacy.

What RAN2 can discuss is:

· if it shall be possible for the UE to trigger a 2-step RA immediately for an SR even though the UE has PUCCH SR resources, need spec change

· Or if UE itself may select between using an SR resource or a 2-step RA resource, need spec change

· Or if it is enough that we do not configure PUCCH SR resources, no spec change needed

· deciding if we need to differentiate collision probability for UEs in CONNECTED mode and UEs in IDLE/INACTIVE 

· then configure UEs with separate 2-step RA resources that is only used in CONNECTED mode, no spec change needed

· possibly only use 4-step for UEs in IDLE/INACTIVE mode, no spec change needed

· if UE has resources for both 2-step and 4-step RA, shall it select only the 2-step resources when wanting to send a BSR, spec change needed



	MediaTek
	
	We think Option A is already the baseline. Option B can be configured by the network if there is no SR. It is unclear what the intention of this question is.

	LG
	Option A
	We think that the Option B is already feasible when there is no SR configuration. 

	ASUSTeK
	Option B
	For option A, although the UE triggers the RA due to no SR configuration, the UE still needs to select the RA type when both types are configured. It adds restriction if the NW does not configure 4-step RA to ensure that the UE initiate 2-step RA to transmit BSR.
Compared to option A, option B is better since it will not introduce NW restriction in configuring RACH configuration.

	Sony
	Option A
	It is already supported

	Nokia
	Option A and B
	Option A is already supported in current specification. For Option B, we share the same view with APT while how the UE trigger 2-step RACH for BSR need further discussion.

	China Telecom
	Option A and B
	Option A is already supported and no reason to exclude it. Option B can further decrease the latency.

	CMCC
	Option A
	Option A is feasible and has no spec. impacts. 

	Spreadtrum
	Option A
	Option A is already supported in spec.

For option B, if SR is not configured, the BSR could trigger the RA procedure. Which type of RA shall be triggered depends on the air condition and RA resources configuration. We think it is unreasonable to limit the RA type in NTN.

	Samsung
	Option B
	To reduce the UL scheduling delay while exploiting the BSR over 2-step RACH, a new trigger condition or an enhancement to the existing SR/BSR procedure needs to be defined explicitly for the UE. However, the use of RACH (or CG) would significantly increase the consumption of radio resources. Please see our response to Question 5 for an efficient alternative to both the CG-based approach and the BSR over 2-step RACH approach.

	Apple
	Option A + Option B
	Both the options are needed while Option A does not have much specification impact, option B would really help with the propagation delay scenarios. 

	Panasonic
	Option A
	If NW doesn’t configure PUCCH SR resources to the UE, Option B can be achieved with current specification. From this perspective Option A is enough. Furthermore, if UE is configured with both 2-step RACH and PUCCH SR, Option B brings much specification impacts specially how UE decides to trigger BSR transmission. Therefore, considering much impact of specification, we think Option B may not be necessary at this time. 

	ZTE
	Option A
	Current mechanism is sufficient. Option B can be achieved by not configuring SR resource which is NW’s implementation.

	Sequans
	Option A and B
	Option A is the existing behavior. 
Option B is not really clear, as mentioned by other companies it can be achieved by e.g. not configuring SR. However we also agree to discuss new triggers/mechanisms for “BSR can trigger 2-step RACH”.

	ETRI
	
	For Option A, it is legacy behavior. For Option B, if no PUCCH SR resources are configured, BSR over 2-step RACH can be triggered. We believe that there is no need to introduce new triggers for BSR over 2-step RACH. 


	Thales
	Option A
	We can consider option A as based line because no impact on specification.

FFS if option B is beneficial.


Summary:

22 companies commented that option A is already the legacy behaviour and thus should be supported without spec impact. Meanwhile, there are also 12 companies who replied that option B can be beneficial to reduce the latency and needs further discussion. Rapporteur does not think this can be easily concluded and thus suggests marking it as FFS.

Proposal 6 Baseline is that BSR can be sent over 2-step RACH which is triggered by existing events, i.e. no spec impact. Whether to introduce a new trigger (e.g. BSR) for 2-step RACH can be further studied.

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.

	Xiaomi
	Agree
	BSR over 2-step RACH configured per LCH is enough, no need to further distinguish different data situation.

	CATT
	Neutral
	We can discuss if there is RACH resources shortage at first. If there is, FFS whether a specified a level or up to network implementation.   

	OPPO
	Agree, but up to network implementation
	BSR over 2-step RACH configured per LCH can be implemented by not configuring SR resource for those LCHs.

	Intel
	agree
	Up to network implemnetation

	Lenovo
	Agree
	NW implementation is OK.

	Turkcell
	Neutral
	We need to clarify RACH resource shortage. 

	Qualcomm
	Up to network
	Question is not clear what the limitation is. It is always up to network how to minimize the collision (2 step RACH may have different PRACH resource). There is no need to introduce the limitation.

	Ericsson
	
	Sending BSR when the UE has no grant is a rare event. Only if traffic has many bursts with no data in between there will be many BSRs per user.

The network can manage the load on the 2-step resources by allocating more 2-step resources or by limiting which LCHs may trigger 2-step RA (by allocating PUCCH SR resources for the LCH).

Only reason to separate 2-step between regular (from IDLE/INACTIVE UEs) and BSR RA (from CONNECTED UEs) is that we would like lower collision probability for one of the types of RA.

No spec change needed for this.

	MediaTek
	Disagree
	We think we can rely on network implementation to manage BSR load. We don’t see reasons for any enhancement here.

	LG
	Disagree
	Same view as MediaTek

	ASUSTeK
	Agree
	It’s fine to limit the usage of BSR over 2-step RA. And the detail can be FFS.

	Sony
	Disagree
	Same view as Mediatek

	Nokia
	Agree
	We think BSR over 2-step RACH should be restricted to some UEs and it should be controlled by network.

	China Telecom
	Neutral
	Agree with CATT, Turkcell

	CMCC
	Up to NW implementation
	The RACH resource shortage issue could be resolved by implementation.

	Spreadtrum
	Neutral
	Agree with CATT. The RA resource shortage depends on many factors. The first issue is how to select the CG or RA to transmit BSR, and the second is selection between 2-step RA and 4-step RA, the last one is the shortage of 2-step RA resources.

	Samsung
	Disagree
	Up to network implementation. The network can decide how many resources to allocate. 

	Apple
	Disagree
	We don’t see a need to control this to some UEs over other unless a discussion of RA resource shortage is first discussed. 

	Panasonic
	Disagree
	It can be left up to NW implementation. 

	ZTE
	Disagree
	NW’s implementation can resolve this issue.

	Sequans
	Neutral
	We are not sure to which extent we need specification change to limit usage of BSR over 2-step RA. However this can be considered especially if a new trigger is introduced.

	ETRI
	Disagree
	We believe that the collision probability will not be a problem. It can be managed by network. So, it is not required to limit the usage of BSR over 2 step RACH. 

	Thales
	Agree
	Up to network implementation


Summary:

15 companies (OPPO, Intel, Lenovo, Qualcomm, Ericsson, MediaTek, LG, Sony, Nokia, CMCC, Samsung, Panasonic, ZTE, ETRI, Thales) think that limiting the use of 2-step RACH for BSR can be up to network implementation. 
6 companies (APT, CATT, Turkcell, China Telecom, Spectrum, Sequancs) are neutral to the issue. Sequans commented that it can be considered if a new trigger is introduced.
2 companies (Xiaomi, ASUSTeK) agree to the issue and think solutions should be studied.
2 companies (Apple, Huawei) do not agree to the issue. Huawei commented that there is no issue If we don’t introduce new triggering condition for 2-step RACH (i.e. Option B is not adopted in Q6). 
Clearly majority companies want to leave it up to network implementation. However, it would also make sense that RAN2 can come back to this issue if new trigger for 2-step RACH is introduced.
Proposal 7 limiting the use of 2-step RACH for BSR transmission can be up to network implementation. RAN2 can come back to this if new trigger for 2-step RACH is introduced.
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.

	Xiaomi
	Agree
	

	CATT
	Agree
	

	OPPO
	Agree
	

	Intel
	Agree
	

	Lenovo
	Agree
	

	Turkcell
	Agree
	

	Qualcomm
	Agree
	

	Ericsson 
	Agree, this is possible in Rel-15 already.
	This is already part of baseline in Rel-15, by not configuring PUCCH SR resources to the UE. We see no reason not to support this functionality.

	MediaTek
	Agree
	

	LG
	Agree
	It was already agreed

	ASUSTeK
	Agree
	

	Sony
	Agree
	

	Nokia
	Agree
	

	China Telecom
	Agree
	

	CMCC
	Agree
	

	Spreadtrum
	Agree
	

	Samsung
	Agree
	Please see our response to Question 5 for an efficient alternative to both (i) the CG-based approach and (ii) the BSR over 2-step RACH approach.

	Apple 
	Agree
	

	Panasonic
	Agree
	

	ZTE
	Agree
	It is already agreed.

	Sequans
	Agree
	

	ETRI
	Agree
	

	Thales
	Agree
	


Summary:

All 25 companies agreed to support BSR over 2-step RACH in NTN for UL scheduling.
Proposal 8 RAN2 support BSR over 2-step RACH in NTN for UL scheduling.
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.

	Xiaomi
	Agree
	

	CATT
	Agree
	

	OPPO
	Agree
	

	Intel
	Agree
	

	Lenovo
	Agree
	

	Turkcell
	Agree
	

	Qualcomm
	Agree
	

	Ericsson
	Agree
	We can have both configured at the same time.

	MediaTek
	Agree
	We think this is a network implementation choice. Specifications do not prevent this.

	LG
	Agree
	

	ASUSTeK
	Agree
	

	Sony
	Agree
	

	Nokia
	Agree
	

	China Telecom
	Agree
	

	CMCC
	Agree
	

	Spreadtrum
	Agree
	

	Samsung
	Agree
	The network can do a suitable configuration for these two mechanisms. Please see our response to Question 5 for an efficient alternative to both (i) the CG-based approach and (ii) the BSR over 2-step RACH approach.

	Apple
	Agree
	

	Panasonic
	Agree
	

	ZTE
	Agree
	Same as legacy.

	Sequans
	Agree
	

	ETRI
	Agree
	

	Thales
	Agree
	


Summary:

All 25 companies agreed that UE can have both CG and 2-step RACH configurations at the same time.
Proposal 9 UE in NTN can have both 2-step RACH and configured grant configurations at the same time.
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.

	Xiaomi
	Disagree
	If the configured grant doesn’t meet the meet the LCP mapping restrictions configured for the logical channel that triggered the BSR, 2-Step RACH will be triggered; Otherwise, 2-Step RACH is not triggered. This is the same mechanism adopted by BSR triggered SR.

	CATT
	Disagree
	It is hard to guarantee the QoS if up to UE implementation. We can discuss it further how to solve the issue. 

	OPPO
	Agree
	Proponent company. As commented by Xiaomi, if CG becomes unavailable due to LCP mapping restriction, then certainly UE has no choice left other than SR (or RACH). Here we are considering the case where CG is available. According to current spec, UE will never trigger RACH, no matter how far the next CG occasion will be. We think this may not benefit the scheduling delay and allowing UE to trigger 2-step RACH can be considered in such case. Meanwhile, we don’t think it can be easy to specify any rules here, and thus propose to leave it to UE implementation. 

	Intel
	Neutral
	We can up to the UE implementation but further discuss if there is other impacts.

	Lenovo
	Neutral
	We have concerns on UE implementation but we should be careful on making new rules (condition to use CG or 2-step RA)

	Turkcell
	Neutral
	It’s UE implementation. 

	Qualcomm
	Disagree
	We would like to if some clarification is needed.

	Ericsson
	Disagree
	This configuration is for an artificial scenario. Is the CG to be used for a traffic with known packet arrivals like VoIP while supporting some even higher prio service? 

Anyway, this can be achieved in legacy Rel-16 by configuring allowedCG-List to exclude the CG for the LCH that we want to trigger a 2-step RA for and then not configuring PUCCH SR resources for the LCH. 

	MediaTek
	Neutral
	This is not a NTN-specific problem. When evaluating where a BSR will be sent, the UE checks if UL-SCH resources are available. This check is left to UE implementation.

	LG
	Disagree
	Since the 2-step RACH is used not only for BSR transmission but also for other purposes, the 2-step RACH performance would be decreased if the 2-step RACH is prioritized over the configured grant for BSR transmission. 

Thus, in order not to decrease the 2-step RACH performance, the configured grant should be prioritized over the 2-step RACH for BSR transmission.

	ASUSTeK
	Agree
	At T1, upon determining whether to trigger 2-step RA, whether the UE consider the CG resource (at T3) as available should be up to UE implementation (i.e. legacy behavior). No spec change is needed (e.g. for prioritizing CG or RA).

	Sony
	Disagree
	We also think that the use case needs further study and even if it happens then we think current spec is already clear but ok to see further clarification on the issue.

	Nokia
	Disagree
	If UE configured with both CG and 2-step RACH for BSR, it is up to network implementation on the periodicity of CG and RACH according to service requirement. We think the behaviour of how UEs send BSR needs further discussion.

	China Telecom
	Disagree
	This issue can be discussed further. UE implementation may not be able to solve this problem.

	CMCC
	Disagree
	Since OptionB of Q6 will introduce impacts on the spec., which is the prerequisite of this issue, we do not prefer to go to this way.

	Spreadtrum
	Disagree
	For UE implementation, it is difficult for network to decide the correct configuration of CG and 2-step RA resources.

	Samsung
	Disagree
	The purpose of the CG in support of enhanced UL scheduling needs to be clarified (e.g., send BSR only or BSR and UL data traffic). Furthermore, the UE behaviour (e.g., some simple rules) needs to be specified so that the UE behaves as intended to ensure minimal UL scheduling delay. 

	Apple
	Neutral
	Considering the goal here is to reduce the latency on UL scheduling there is no reason to forgo the UE implementation option at this time. We can discuss if there are certain specific situations for which protocol need to be created.   

	Panasonic
	Disagree
	It can be hard to achieve QOS if we leave this issue up to UE implementation. Therefore, we think such behaviour can be discussed/study further.

	ZTE
	-
	In our understanding this questions involves two issues:

· Issue1: How to determine the availability of UL resource, e.g., CG as depicted in the figure is available or not;

· Issue 2: If CG is considered as available can UE still trigger SR? 

Issue 1 is currently left to UE’s implementation based on the following note in subclause 5.4.5 in TS 38.321:

“NOTE 2:
UL-SCH resources are considered available if the MAC entity has an active configuration for either type of configured uplink grants, or if the MAC entity has received a dynamic uplink grant, or if both of these conditions are met. If the MAC entity has determined at a given point in time that UL-SCH resources are available, this need not imply that UL-SCH resources are available for use at that point in time.”
If the question intends for issue 1, then we consider UE’s implementation is sufficient for NTN. Other enhancement regarding to this issue is not due to specific requirement raised in NTN, and shall be discussed in NR session instead.

Issue 2 can be deal with NW’s implementation by proper configuration of LCP restriction or SR masking, so that UE can still trigger SR for certain LCHs when CG resource is considered as available. If the question intends for issue 2, then it is up to NW’s implementation.
All in all, for either issues current specs is sufficient, no enhancements is needed in NTN.

	Sequans
	Disagree
	We think UE behavior should be predictable.

	ETRI
	Disagree
	Further discussion is needed if both CG and 2-step RACH for BSR can be configured. Even if it is possible, UE behaviour need to be defined.  

	Thales
	Neutral
	More discussion is needed.


Summary:

17 companies do not agree that UE triggers 2-step RACH for BSR transmission is up to UE implementation. 2 companies answered “agree”. 6 companies are neutral. 
Clearly majority companies do not want to leave the BSR transmission up to UE implementation. Since there are still 11 companies (APT, CATT, Intel, Sony, Nokia, China Telecom, Samsung, Apple, Panasonic, ETRI, Thales) who would like to have further discussion, rapporteur suggests to keep this as FFS.
Proposal 10 For a UE configured with both CG and 2-step RACH, how the UE sends BSR can be further studied.

3 Summary and Proposals

This section summarizes the discussion and reports the following proposals:
Proposal 1
Both Type 1 and Type 2 configured grant are feasible in NTN.
Proposal 2
From RAN2’s perspective, no need for enhancement to reduce the signaling overhead on configuration as well as activation/deactivation of configured grant.
Proposal 3
From RAN2’s perspective, no need to modify parameter periodicity of IE ConfiguredGrantConfig to support NTN.
Proposal 4
No need to modify maxNrofConfiguredGrantConfig-r16 and maxNrofConfiguredGrantConfigMAC-r16 to support NTN.
Proposal 5
RAN2 support configured grant in NTN for UL scheduling.
Proposal 6
Baseline is that BSR can be sent over 2-step RACH which is triggered by existing events, i.e. no spec impact. Whether to introduce a new trigger (e.g. BSR) for 2-step RACH can be futher studied.
Proposal 7
limiting the use of 2-step RACH for BSR transmission can be up to network implementation. RAN2 can come back to this if new trigger for 2-step RACH is introduced.
Proposal 8
RAN2 support BSR over 2-step RACH in NTN for UL scheduling.
Proposal 9
UE in NTN can have both 2-step RACH and configured grant configurations at the same time.
Proposal 10
For a UE configured with both CG and 2-step RACH, how the UE sends BSR can be further studied.
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