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1. [bookmark: _Toc18403966][bookmark: _Toc18404533][bookmark: _Toc18413600]Introduction
As agreed at RAN#84 [5], the goal of this document is to collect views on all aspects related to small data enhancements for NR in Rel-17. The final output of this process would be to compile a set of objectives with broad support that could be submitted as input into the package approval process for Rel-17. 

For the discussion ahead of RAN#85, companies are invited to provide input on the aspects below. The deadline for providing this input is 02/09/2019. 

Based on the input the moderator will provide a preliminary set of objectives which can be further discussed at RAN#85. 
[bookmark: _GoBack]
Then, after RAN#85, the discussion will continue to finalise these objectives and to compile a set of objectives that would be input into the package approval process for Rel-17. 
2. [bookmark: _Toc18403967][bookmark: _Toc18404534][bookmark: _Toc18413601]Discussion
Based on the input to RAN#84, below is a summary of various aspects of small data enhancements that have been mentioned in different input documents. As mentioned by the RAN chairman and a few others at RAN#84, some of the objectives of this work in general have been clear for some time now. However, we would like to gather input and feedback on any open issues on these below aspects first.

2.1. [bookmark: _Toc18403968][bookmark: _Toc18404535][bookmark: _Toc18413602]Applicability to Mobile Originating and Mobile Terminating traffic
A number of companies said the solutions should be applicable to both MO and MT traffic ([1][2][4][6]). 
Companies are invited to provide their general views on applicability to MO and MT use cases and any specific issues for either of these. 

	Comments on applicability of small data enhancements to both MO and MT traffic

	Company
	Company Comments
	Moderator summary

	ZTE
	This work should consider both MO and MT traffic. 
For MO traffic:
· The small data transmission shall be possible without the UE moving to a full RRC CONNECTED state
· In this case it should be possible for any DL traffic in response to the UL packet (e.g. ACK/NACKs at different protocol layers, any small downlink response packets etc) to be transmitted to the UE without moving to full CONNECTED state
For MT traffic: 
· The small data transmission in DL should be possible without the UE moving to full RRC CONNECTED state
· In this case it should be possible for any UL traffic in response to the DL packet (e.g. ACK/NACKs at different protocol layers, any small downlink response packets etc) to be transmitted to the UE without moving to full CONNECTED state
	Support MO/UL and MT/DL

	LG
	Small data transmission should be possible for both UL and DL traffic.
	Support MO/UL and MT/DL

	Nokia
	Agree with ZTE comments.
In addition, the work must also consider how overload control and prioritization of uplink transmissions is done (e.g. restrict only some forms of user plane data and allow control plane signaling).
	Support MO/UL and MT/DL

	Huawei, HiSilicon
	Direct small data transmission in RRC_INACTIVE should be considered for both UL and DL traffic, without moving to RRC_CONNECTED.
Note that for direct DL small data transmission in RRC_INACTIVE, the DL traffic can be transmitted without any UL trigger and not as a response to UL transmission. 
We note that the terminologies of MO and MT traffic may imply particular characteristics (such as those described by ZTE) which, at least at this first stage, are more specific than if we consider UL and DL traffic more generally.
	Support MO/UL and MT/DL

	Xiaomi
	Agreed with Nokia comments
	Support MO/UL and MT/DL

	OPPO
	The scope for small data transmission can include both MO and MT traffic.
	Support MO/UL and MT/DL

	Ericsson
	We mainly see some gains for MO traffic, gains for MT are more difficult to show and MT should only be specified if relevant use cases and gains can be shown.
Further, the study phase should start with identifying the use cases to address, and the problem formulation should be solution-agnostic. 3GPP should also strive for one solution.
	Support MO/UL
Sceptical about gains for MT/DL

	Vivo
	We consider that both MO and MT should be supported, and we should allow the UL feedbacks/data for the MT traffic and the DL feedbacks/data for the MO traffic without moving the UE to the RRC_CONNECTED state.
	Support MO/UL and MT/DL

	DOCOMO
	For small data enhancements, we tend to agree with Ericsson that MT traffic would be more challenging than MO. 
	Support MO/UL
Sceptical about gains for MT/DL

	Sierra Wireless
	Small data transmission should prioritize MO (initiated) data transmissions (optionally allowing for follow up data transmission in the DL). The MT (initiated) data transmission can be considered if there is time but there may not be much gains; RAN2 is finding difficulty with LTE MT EDT. The solution should allow a reasonable range of transport block sizes e.g. from 100bytes to 1500bytes (a common MTU size)
	Support MO/UL
Sceptical about gains for MT/DL (lower priority)

	Spreadtrum
	We prefer to support both MO and MT traffic. MO has higher priority if time isn’t allowed.
	Support MO/UL and MT/DL

	Samsung
	Small data transfer should be supported for both UL and DL
	Support MO/UL and MT/DL

	CMCC
	Agree both MT and MO traffic can be considered.
	Support MO/UL and MT/DL

	China Telecom
	Agree with ZTE comments. Small data transmission can be used in both UL and DL.
	Support MO/UL and MT/DL

	CATT
	We agree with companies comments above that both MT and MO traffic can be considered in small data studies. 
	Support MO/UL and MT/DL

	SONY
	Both MO and MT should be considered where the objectives of small data enhancements should be to reduce signaling and latency. 
Acknowledgements (ACK/NACK) of the small data transmissions in DL and UL should be studied.
	Support MO/UL and MT/DL

	Deutsche Telekom
	We agree with Ericsson: before we rush into solutions we should study and understand the use cases, scenarios and traffic pattern much better. Depending on the outcome we might decide for solutions optimized for NR; considering UL and DL dependent on the study outcome.
	Agree with Ericsson, so support MO. 
study the use cases and select solutions based on it. 

	DISH
	Both, MO and MT traffic should be included in the work. 
	Support MO/UL and MT/DL

	Fraunhofer
	We think that small data transmission is mainly a MO use case. Regarding use cases discussed in NR-Light, e.g. actuators, also MT traffic is of interest but not our number one priority.
	Support MO/UL
Sceptical about gains for MT/DL (lower priority)

	Intel
	We support to study both MO and MT traffic.  MT can be expected to require additional mechanisms on top of MO traffic.  
	Support MO/UL and MT/DL

	Lenovo&MotoM
	Both MO and MT traffic should be considered.
	Support MO/UL and MT/DL

	China Unicom
	Agree to study both MO and MT traffic.
	Support MO/UL and MT/DL



Summary of the input:

[bookmark: _Toc18413603][bookmark: _Toc18916278]There is a consensus to support enhancements for transmission of small data in UL (or MO) case. 
[bookmark: _Toc18916279][bookmark: _Toc18413604]There is a majority view that DL can also be supported (17/22) but the remaining companies said that they are sceptical of the gains in case of DL (or MT) case 
Proposals for progressing this work further:
[bookmark: _Toc18661488]The work for small data enhancements should include an objective at least covering the UL (or the MO) case
[bookmark: _Toc18661489]Continue discussion on the DL aspects (until Dec), with a goal to identify possible gains and scenarios that would benefit from DL enhancements (final decision on DL can be made based on this at Dec plenary). 
2.2. [bookmark: _Toc18403969][bookmark: _Toc18404536][bookmark: _Toc18413605]Applicability to IDLE and INACTIVE states
For IDLE state the idea is to reuse the Rel-16 NB-IoT/eMTC connected to 5GC solutions ([1][2][4]). A few companies mentioned offline that the solution for IDLE mode is of lower priority. So, further input on this aspect is appreciated. Specifically, it would be good to understand the additional work that will be needed on top of what has/will be agreed for Rel-16 NB-IoT/eMTC connected to 5GC.

	Comments on applicability of small data enhancements to both IDLE and INACTIVE states and any specific comments on applicability to IDLE state in particular

	Company
	Company Comments
	Moderator summary

	ZTE
	In our view both INACTIVE and IDLE state enhancements can be considered as part of the scope. 
For INACTIVE state:
· Detailed aspects are mentioned below
For IDLE state: 
· We think goal should be to reuse as much as possible the Rel-16 NB-IoT/eMTC connected to 5GC solutions. 
· The changes to NAS and NG interface should be minimized (or avoided preferably) compared to the Rel-16 NB-IoT/eMTC connected to 5GC
	Consider both INACTIVE and IDLE

	LG
	RRC_INACTIVE has higher priority. For the transmission in RRC_IDLE, a new procedure should be introduced to configure DRBs in RRC_IDLE, which requires more time to finalize. Thus, focus should be on RRC_INACTIVE, and RRC_IDLE can be considered after RRC_INACTIVE is completed.
	INACTIVE has higher priority
IDLE state as lower priority if time allows

	Nokia
	Generally, agree with the comments above and, we also think it would be better to prioritize RRC_INACTIVE as the work for RRC_IDLE has a wider system impact (e.g. it should be defined what it means in practice to allow data transfer to a UE in RRC_IDLE mode where there is e.g. no AS security context available). We should also aim to have the highest level of alignment between the RRC_INACTIVE and RRC_IDLE solutions and, if possible, look for common solution for both RRC states.
	INACTIVE has higher priority
IDLE state as lower priority if time allows

	Huawei, HiSilicon
	Rel-17 should focus only on RRC_INACTIVE state enhancements. Since the RRC_INACTIVE has been designed to provide energy saving and fast state transition, we should leverage what is already there, and avoid unnecessarily replicating functionalities in both RRC_IDLE and INACTIVE. Also, there is no motivation to further consider direct data transmission in RRC_IDLE. For instance, data transmission in RRC_IDLE state takes longer CN delay in both UL and DL due to longer routing path, and involves higher paging overhead due to larger paging area.
	Consider only INACTIVE 
i.e. no to IDLE state solutions

	Xiaomi
	We propose that the work should include two phases, phase 1: For the transmission in RRC_Inactive, phase 2: For the transmission in RRC_Idle only if time allowed.
	INACTIVE has higher priority
IDLE state as lower priority if time allows

	OPPO
	Both Idle and Inactive can support small data transmission and detail solutions can be further discussed.
	Consider both INACTIVE and IDLE

	Ericsson
	We don’t agree with the statement in the introduction to reuse the still ongoing Rel-16 NB-IoT/eMTC connected to 5GC solutions, this is a solution to extend the lifespan of NB-IoT/LTE-M and not necessarily the best solution for NR. 
We believe that very few use cases will require NR UEs to reside in IDLE state. Therefore, a solution from small data transmission in INACTIVE should be prioritized. RRC SUSPEND/RESUME and RRC_INACTIVE largely has the same functionality, therefore RRC SUSPEND/RESUME cannot be motivated in NR.
	Consider only INACTIVE 
i.e. no to IDLE state solutions

	vivo
	RAN can focus on the RRC INACTIVE first. We consider that the small data transmission for RRC_IDLE can still be included in the Rel-17 work, but some SA/CT work (i.e. signaling procedures) should be done. And the RAN2 work can be triggered after some solutions are determined by SA/CT.
	INACTIVE has higher priority
IDLE state as lower priority if time allows (SA/CT impact)

	DOCOMO
	Ideally the solution should be available for both state, while considering the lager spec and system impacts for supporting small data transmission for Ues in RRC_IDLE, we are fine to prioritize the small data Tx for UE in RRC_INACTIVE. 
	INACTIVE has higher priority
IDLE state as lower priority if time allows

	Sierra Wireless
	Should prioritize transmissions of small data transmissions from INACTIVE state. IDLE state can be done in a future study.
	INACTIVE has higher priority
IDLE state in future release

	Spreadtrum
	Agree with the comments above. RRC_INACTIVE has higher priority and RRC_IDLE can be considered if time is allowed after RRC_INACTIVE is completed.
	INACTIVE has higher priority
IDLE state as lower priority if time allows

	Samsung
	Prioritize work for RRC INACTIVE
	INACTIVE has higher priority
IDLE state as lower priority if time allows

	CMCC
	We support to have solution for both IDLE and INACTIVE but it is OK to prioritize the INACTIVE state if necessary.
	INACTIVE has higher priority
IDLE state as lower priority if time allows

	China Telecom
	We think both INACTIVE and IDLE state could be included in the scope. Considering the time limitation, we are fine to prioritize INACTIVE state first.
	INACTIVE has higher priority
IDLE state as lower priority if time allows

	CATT
	We tend to agree with the views from CMCC and China Telecom. 
	INACTIVE has higher priority
IDLE state as lower priority if time allows

	SONY
	INACTIVE mode should be the priority. The NB-IOT/MTC work assumes single shot small data whereas there may be a few iterations of data transmission as part of this work and it is clearly not covered as part of the NB-IOT/MTC work.
IDLE mode should be a low priority.
	INACTIVE has higher priority
IDLE state as lower priority if time allows

	Deutsche Telekom
	Clear focus is on RRC_INACTIVE state. NR UE requiring such optimization are hardly in Idle mode, but likely in RRC-INACTIVE. We also agree with Ericsson, that NB-IoT to 5GC functionality should no be prerequisite of any optimization solution.
	Consider only INACTIVE 
i.e. no to IDLE state solutions

	DISH
	Priority could be on small data for RRC_INACTIVE, but RRC_IDLE should also be part of the scope. In case RRC_IDLE would be left out from the scope, it should be well understood the applications in Rel-17 do not need it.
	Consider both INACTIVE and IDLE
(exclusion of IDLE needs further study)

	Fraunhofer
	Focus on RRC_INACTIVE state. Furthermore we agree with Ericsson and DT.
	INACTIVE has higher priority
IDLE state as lower priority if time allows

	Intel
	It was sufficient to consider INACTIVE state.  Supporting Idle will require additional discussions on handling of AS security, UE context, UE capability in RAN etc..  Idle to Connected mode transition is not optimized today anyway.  
	Consider only INACTIVE 
i.e. no to IDLE state solutions

	Lenovo&MotoM
	Prioritize the INACTIVE state, but it is fine to consider the IDLE state if time is sufficient.
	INACTIVE has higher priority
IDLE state as lower priority if time allows

	China Unicom
	We support to study both RRC_INACTIVE and RRC_IDLE.
	Consider both INACTIVE and IDLE



Summary of the input:

[bookmark: _Toc18916280]There is a consensus to support enhancements for small data for the INACTIVE state. 
[bookmark: _Toc18916281]A majority of companies think that IDLE mode solutions are lower priority (or not needed at all). 
· A few companies thinks that support of IDLE can be achieved without much effort if we reuse Rel-16 NB-IoT/eMTC connected to 5GC solutions (4 out of 22)
· A number of companies have also said that support of IDLE state can be considered as a lower priority if time allows etc (e.g. a matter of discussion after we understand the workload) (14 out of 22)
· 4 companies think that there is no need to support IDLE state 
Proposals for progressing this work further:
[bookmark: _Toc18661490]The work for small data enhancements should include an objective at least covering the INACTIVE state related aspects
[bookmark: _Toc18661491]Discuss whether IDLE state aspects can/should be included based on the interest and the workload in Dec
2.3. [bookmark: _Toc18403970][bookmark: _Toc18404537][bookmark: _Toc18413606]Specific discussion on INACTIVE state aspects
For INACTIVE state, solutions are proposed to send small data packets without transition to full connected state ([1][2][6]). The following aspects were mentioned in various input documents
· RAN2 has already done extensive study of possible solutions for this and this can form the basis for further down selection [1]. 
· Solutions are needed for both the cases where the anchor gNB is relocated and anchor is not relocated ([1][2])
· For INACTIVE state, DL data transmission using paging procedure was also mentioned [6]

	General comments on aspects related to INACTIVE state

	Company
	Company Comments
	Moderator summary

	ZTE
	Security context:
· INACTIVE security context stored at the UE shall be used to encrypt and/or integrity protect the UP data
Anchor gNB:
· UP data is routed through the anchor gNB. 
· For the case where anchor is relocated, any subsequent data is routed via the new gNB after path switch and security key update. 
· Whether to relocate the anchor gNB or not shall be under the network control (specifically this decision shall be up to the anchor gNB where the UE context exists)
Data transmission:
· RAN2 discussed two separate solutions one is small data transmission without RRC signaling and the other is small data transmission with RRC signaling. The main difference between these two is whether the UL data is encapsulated in an RRC packet or not. From our perspective, regardless of the option chosen, it should be possible for the network to control the subsequent UE behavior (i.e. whether it is moved to full connected state or not should be up to network decision regardless of which option we chose). 
· The down selection between the above options can be left to RAN2. 
	· Detailed proposals about Inactive state
· Can be taken into account in fine tuning the objectives for INACTIVE state

	LG
	Following aspects need to be considered in INACTIVE data transmission:
For UL transmission:
	- UL resource allocation.
	- UL time alignment.
	- Type of data that can be transmitted in RRC_INACTIVE.
For DL transmission:
	- Paging procedure for DL data transmission.
	- DRX for receiving DL data.
For both UL and DL transmission:
	- Radio bearer configuration.
	- Security configuration.
	· Detailed proposals about Inactive state
· Can be taken into account in fine tuning the objectives for INACTIVE state

	Nokia
	Agree with the comments above. The EDT for UP functionality introduced for LTE-M/NB-IoT should be considered as basis and any extensions for NR could be studied. Also, the current functionality for RRC_INACTIVE (such as the availability of the AS security context and support for mobility) should be re-used as much as possible. To that end, data forwarding over the Xn interface in DL and UL as an alternative to path switch, should be studied in conjunction with SA3 requirements with the aim of minimizing latency and signaling. 
	· Detailed proposals about Inactive state
· Use EDT for UP from LTE-M/NB-IoT as baseline
· Can be taken into account in fine tuning the objectives for INACTIVE state

	Huawei, HiSilicon
	The following aspects should be discussed for direct data transmission in RRC_INACTIVE state. This covers RAN1, RAN2, and RAN3 aspects, and both UL and DL transmission, as discussed in [7].
· Study direct UL small data transmission in RRC_INACTIVE state 
· Channel structure and resource allocation to support direct UL small data transmission [RAN1]
· Reuse channel structure of Rel-16 PUSCH as baseline with potential DMRS enhancement
· Mechanisms to improve transmission efficiency on shared time/frequency resources.
· Procedures related to direct UL data transmission [RAN1, RAN2, RAN3]
· Mechanisms for transmission detection and user identification 
· Design of response message to direct UL small data transmission 
· Subsequent data transmission without state transition
· Power control / HARQ, etc
· Mechanisms for efficient user plane data transfer towards CN w/wo anchor gNB relocation. 
· Receiver impact considering realistic user activity detection and data decoding [RAN1, RAN4]
· Study direct DL small data transmission in RRC_INACTIVE state [RAN2, RAN1]
· DL user plane data transmission without RRC state transition without any UL trigger or in response to UL transmission.
· HARQ feedback design.
· Common aspects for both UL and DL
· Link and system level performance evaluation or analysis [RAN1]
· Traffic model and deployment scenarios
· Latency, signalling overhead, Power consumption
BLER and connection density/efficiency.
· AS context maintenance optimization [RAN2].
· Security aspects if any [RAN2]
	· Detailed proposals about Inactive state
· Can be taken into account in fine tuning the objectives for INACTIVE state

	Xiaomi
	Agree with the comments above. In addition：
· Criteria to trigger small data UL and DL transmission.
· Multiple interactions of UL & DL packets
Scheduling Request when no UL resources available
	· Detailed proposals about Inactive state
· Can be taken into account in fine tuning the objectives for INACTIVE state

	OPPO
	a. UL transmission in Inacitive state:
i. Use the baseline in LTE UP EDT
ii. Considering 4-step RACH procedure and 2-step RACH procedure.
b. DL transmission in Inactive state:
i. Paging enhancement;
ii. Small data transmission using Msg2 and msg4;
c. Common to both DL and UL
i. Security: can use LTE EDT security solution as much as possible.
ii. Anchor gNB relocation
	-	Detailed proposals about Inactive state
-	Can be taken into account in fine tuning the objectives for INACTIVE state

	Ericsson
	It is too early to discuss details of the solution without a defined use case and problem description.
Regarding the overall solution we agree with Nokia on considering an NR extension of UP-EDT in INACTIVE.
	· Use EDT for UP from LTE-M/NB-IoT as baseline
· More discussion needed on solutions and problem description


	Vivo
	As NR has already got some good enhancements for the INACTIVE UE, we consider that the small data transmission for NR should not consider the LTE EDT solution as baseline, but consider the current NR functions (e.g. 2-step RACH procedure) as baseline.
Regarding the handling of the security context and the anchor gNB, we agree with ZTE.
For the UL small data transmission, we should consider to support different sizes of small data and even the data burst transmission via both 2-step and 4-step RACH procedure.
For the DL small data transmission, we should consider to support the DL data transmission via both 2-step and 4-step RACH procedure, and the DL data transmission with paging message without initiating the RACH procedure (which can be used in a small RAN paging area (e.g. single cell RAN paging area).).
	· Use 2-step RACH as baseline
· But the moderator’s understanding is that EDT UP solutions can also be integrated into the 2-step RACH baseline (i.e. msg3 payload is sent as part of msgA payload). Of course for 4-step RACH, the EDT solutions can be reused (payload in msg3). 
· Other details to be considered for objectives 

	Spreadtrum
	[bookmark: OLE_LINK57][bookmark: OLE_LINK58][bookmark: OLE_LINK59]Solution A and solution B for UL/DL data transmission addressed in R15 INACTIVE topic can be considered as the baseline, which can combine 2-step/4-step RACH procedure and configured grant mechanism. Subsequent small data transmissions (i.e., transmission after the first UL/DL data) in INACTIVE can be considered.
	· Use solution A and B as baseline (i.e. previous RAN2 work)

	CMCC
	At least for the INACTIVE state RAN2 has already discussed solutions for small data transmission multiple times. So, we suggest to focus on the conclusions made by RAN2 during these previous discussions and focus on down selecting and developing these solutions rather than starting new study.
	· Use the previous RAN2 work as baseline and not need for new study. 

	China Telecom
	Agree with CMCC.
	· Use the previous RAN2 work as baseline and not need for new study.

	CATT
	We agree with CMCC. 
	· Use the previous RAN2 work as baseline and not need for new study.

	SONY
	The starting point should be where the Rel-15 study was stopped. Above solutions in the 2nd and 3rd bullets can be starting points.
	· Use the previous RAN2 work as baseline and not need for new study.

	Deutsche Telekom
	We agree with Ericsson, partly with Nokia. First we should define the scenarios and use cases, then assess what has been studied already and what could act as a basis.
By all this we should involve SA3 right from the beginning to assess potential impact on the security and privacy of NR.
	· Understand the scenarios, liaise with SA3 from the begining

	Fraunhofer
	We consider EDT not suitable for efficient small data transmissions, especially for the mMTC use case.
2-step RACH may be suitable but should not be the sole baseline for proposals.
Small UL data transmission without WUS or other triggers should be further studied, e.g. reduce downlink control data. Reduction of “listen time” and associated requirements on synchronization should be considered.
	· EDT is not enough for small data
· But may be assumed as baseline for 4-step RACH based solutions 
· 2-step RACH is better suited


	Intel
	We should study all aspects, including anchor relocation and DL data.  The SI should not be limited to any specific solution such as data in Paging. 
	· Study both anchor relocation and DL data. 

	Lenovo&MotoM
	We agree with Ericsson and Nokia. Before discussing the details, we should identify the use case and the target of problem, such as power saving, low latency or others.
Generally, both 2-step RACH in NR and EDT in LTE NB-IOT/eMTC should be considered as baseline, the enhancement should be designed based on the use case we supported.
	· EDT for NB-IoT/eMTC is baseline for both 2-step and 4-step RACH

	China Unicom
	Agree with ZTE.
	· Detailed proposals about Inactive state
· Can be taken into account in fine tuning the objectives for INACTIVE state


Summary of the input:
[bookmark: _Toc18916282]Multiple companies proposed detailed aspects of INACTIVE state. 
[bookmark: _Toc18916283]The following work in RAN2 has been mentioned as baseline by various companies: 
· [bookmark: _Toc18916284]Rel-15 study captured in the TR (solutions with and without RRC signalling – i.e. solution A and B)
· [bookmark: _Toc18916285]LTE EDT work for NB-IoT/eMTC
· [bookmark: _Toc18916286]the work on 2-step RACH
[bookmark: _Toc18916287]Some companies also think that further understanding of problem and use case scenarios is needed, whilst other companies pointed out that RAN2 has already done this analysis for INACTIVE state during NR study 
Proposals for progressing this work further:
[bookmark: _Toc18661492]The work on INACTIVE state should reuse: 
· [bookmark: _Toc18661493]the work done under Rel-15 (small data transmission with and without RRC signalling)
· [bookmark: _Toc18661494]LTE EDT work for NB-IoT/eMTC
· [bookmark: _Toc18661495]2-step RACH
[bookmark: _Toc18661496]Continue discussion to develop a common understanding on the detailed objectives and use cases for small data transmission until Dec (can be used as input for the motivation section of the WID, scenarios already discussed in RAN2 and those captured in TR 22.891 section 5.40 can be the baseline)
 
2.4. [bookmark: _Toc18403971][bookmark: _Toc18404538][bookmark: _Toc18413607]Applicability to pre-allocated UL resources, 2-step and 4-step RACH
Applicability to pre-allocated UL resources
· This includes UL data transmission using pre-allocated UL resources (without the associated PRACH) which was mentioned in [6].
· Fast time/frequency synchronization and fast channel quality information report are also mentioned in [6].
· Companies can provide views on differences and similarities between this option (of pre-allocated UL resources) and the PUSCH-only transmission in case of 2-step RACH mentioned below.
Applicability to both 2-step and 4-step RACH
· A number of companies said that this should be applicable to both 2-step and 4-step RACH ([1][2][3][4]).
· For 2-step RACH, channel structure enhancements for PUSCH-only transmissions (i.e. no RACH) have been mentioned by a few companies offline during the plenary. So, this can also be considered, e.g. for scenarios where TA estimation is not necessary (i.e. small cells etc).
· 
	Transmission schemes in RRC_INACTIVE/IDLE state: (e.g. Comments on applicability to pre-allocated UL resource, 2-step RACH and 4-step RACH and any specific comments on either of these use cases etc)

	Company
	Company Comments
	Moderator summary

	ZTE
	On 2-step RACH:
· For UL any small UP data should be included in the PUSCH payload of the 2-step RACH, on the PUSCH Occasion
· The transmission of RACH is optional, i.e. Pos may be configured without any associated RO and in this case this is a pre-allocated PUSCH transmission in UL. Note that this will be only used in case the RACH is not needed (e.g. when TA is known or when TA is not needed – e.g. small cells etc). 
· Subsequent data transmission in UL and/or DL can be possible over scheduled resources without the UE moving into full CONNECTED state
· The overall procedure is applicable to both MT and MO traffic

On 4-step RACH: 
· UP data can be included in or after Msg3
· Subsequent data transmission in UL and/or DL can be possible over scheduled resources without the UE moving into full CONNECTED state
· The overall procedure is applicable to both MT and MO traffic

On pre-allocated UL resource:
· We think this is similar to the PUSCH only transmission in case of 2-step RACH mentioned above. Since there is no associated RACH configuration, the Pos can be configured (i.e. pre-allocated UL PUSCH occasions). The configuration and periodicity of such a Pos can be discussed in detail in RAN1. The applicability of such a scheme is also limited to cases where TA is known or is not needed (i.e. same as above). 
	· Work on 2-step RACH can include preallocated UL related aspects (it is a matter of how we configure the resources)

	LG
	We think small data transmission via pre-allocated UL resources and small data transmission with RACH should be discussed separately. Depending on the further discussion, prioritization between them may be further considered.
	· Consider Pre-allocated resources separately

	Nokia
	We agree on studying both 2-step and 4-step RACH for small data transfer. 
Concerning the pre-allocated UL resources, in 2-step RACH, small data can be carried on PUSCH resources associated to the random access preamble. It is a matter of definition, but these could be seen already as a sort of pre-allocated UL resources. 
Small data transfer via PUSCH-only transmissions (i.e. no RACH) may be beneficial as compared to 2-step RACH in scenarios where TA is not necessary, and the traffic is deterministic to avoid adding decoding complexity at the gNB. It should be studied whether these scenarios are relevant to address. In general, PUSCH-only transmissions can be seen as an extension of the pre-allocated UL resources defined in Rel-15 i.e. configured grants. Schemes for transmission of small data when the uplink is synchronized or unsynchronized and schemes for the enhancement of the reliability of small data transmissions (e.g. based on multiple TRPs, etc.) should also be studied.
	· Pre-allocated and 2-step RACH differences are a matter of definition


	Huawei, HiSilicon
	We understand this question is to discuss the transmission schemes in general, and we suggest to revise the section/table title to be more direct, i.e., “Transmission schemes in RRC_INACTIVE state”, rather than encouraging each company to itemize their own proposal in the title.
For new MTC markets such as IWSN (industrial wireless sensor networks), the typical ISD is comparatively small (e.g., up to 500m), and most of the sensors are stationary. In such cases, preamble transmissions are not needed since timing advance is either essentially fixed or within the length of a normal CP by the deployment. This means that PUSCH-only transmission can be used, similar to Rel-15 Configured Grant, saving the cost of sending preambles. This does not imply a 2-step RACH, since it does not include PRACH transmission.
If there are cases where preamble transmission is still needed, we think enhancement on 2-step RACH to allow data transmission would be enough, and there is no motivation to also enhance 4-step RACH for RRC_INACTIVE data transmission.
	· PUSCH only transmission (i.e. pre-allocated UL grants/configured grants) should be considered
· No need for 4-step RACH enhancements

	Xiaomi
	Small data transmission via pre-allocated UL resource and small data transmission with associated RO should be discussed separately
	· Consider Pre-allocated resources separately

	OPPO
	We agree to study small data transmission schemes based on both 2-step RACH procedure and 4-step RACH procedure.
Regarding pre-allocated Uplink resources, as long as there is use case for pre-allocated resources solution, we are open to study. For example, as mentioned in the replies, there are some cases in IWSN where the devices are stationary thus uplink TA is not an issue.
	· Consider both 2-step and 4-step RACH
· Pre-allocated UL grants can be considered if seen beneficial (known TA cases)

	Ericsson
	Again, the use case and problem should be solution-agnostic. The solution should be generic to cover a wide range of use cases and in our view that is best addressed by 4-step RACH.
That said, the benefit of 2-step RACH is in our understanding reduced latency and fewer LBTs in unlicensed operation, none of which initially are crucial for small data transmission. 
Regarding pre-allocated UL resources, we think infrequent periodic traffic of small data (from stationary Ues) is a too narrow use case and 3GPP should aim to specify one solution addressing all relevant use cases.
Therefore, we don’t think unlicensed small data transmission nor pre-allocated UL resources should be prioritized in the first phase.
	· Prioritise 4-step RACH
· 2-step RACH can be considered as an enhancement (for latency)
· No need for preallocated UL grants and unlicensed operation to be considered

	Vivo
	We think that the UL small data transmission in PUSCH without PRACH could be considered at least in some small cell scenario (e.g. NTA = 0.).
The UL/DL small data transmission should be applicable to both 2-step and 4-step RACH procedure. And we are also open to other solution without triggering the RACH procedure.
	· 2-step and 4-step RACH can be considered
· Preallocated UL also can be considered when TA is known

	DOCOMO
	We agree that the small data transmission is applicable for both 2-step RACH, 4-step RACH and pre-allocated UL resources. It is too early to preclude the 2-step RACH and pre-allocated UL resource solutions. After study, if it turns out one/some solution is less benefits and/or much complex, we can further narrow down.
	· Consider 2-step RACH, 4-step RACH and preallocated UL grants 
· Can downselect later

	Sierra Wireless
	The small data transmission could be applicable to all three, the feasibility of each one can be determined during the study. If they are found to be feasible then they can be specified. The study should also ensure that the solution is not limited to very small data sizes otherwise it would limit the applicable use cases; the solution should target transport block sizes from approximately 100bytes to 1500bytes.
	· Target all cases
· Transport block size range 100 to 1500 bytes

	Spreadtrum
	We support that the small data transmission is applicable for 2-step/4-step RACH combined with solution A/B addressed in R15 INACTIVE topic in RAN2. And synchronized and unsynchronized case should be considered.
For the pre-allocated UL resources, e.g. NR configured grant can be considered.
	· All cases to be considered
· Reuse solution A/B from Rel-15 

	Samsung
	In our view all three approaches can be considered/studied for small data transmission. 
On the PUSCH transmission only in case of 2-step RACH, this is not supported in current rel-16 2 step RACH. WID states that MsgA is preamble + PUSCH. Besides, common understanding is that gNB will detect/decode the PUSCH based on the preamble detection outcome (e.g., if there is no detected preamble, gNB will not go to decode the associated PUSCH). Thus, we think the PUSCH transmission only should belong to the pre-allocated UL resource based solution.
	· All cases to be considered
· Treat PUSCH only transmissions separately

	CMCC
	To minimize the work load, we suggest to reuse the framework developed in 2-step RACH work item. So, 2-step RACH work can be reused. For 4-step RACH, we can consider msg3 based transmission schemes.  
	· Build on 2-step rach frame work and msg3 based transmissions (like in EDT enhancements for LTE)

	China Telecom
	In our view, the scope of small data transmission should include pre-allocated UL resources, 2-step and 4-step RACH.
	· Consider all three options

	CATT
	All the three mechanisms mentioned above may be used for small data. But we think some prioritization is needed, considering the real use case or work load. We are open to discuss on all the schemes in this early stage. 
	· Consider all three options
· Some prioritisation is needed

	SONY
	Should be applicable to both 2-step and 4-step RACH. Should apply to pre-allocated UL resources (PUR) or 2 step RACH PUSCH occasions (PO) or both.
	· Consider all three options

	Deutsche Telekom
	The actual solutions depends on the use cases and scenarios. Without a proper study we can not go into the solutions space.
	· Need further understanding of the scenarios

	DISH
	We would agree with DOCOMO
	· Consider 2-step RACH, 4-step RACH and preallocated UL grants 
· Can downselect later

	Fraunhofer
	Small data transmission should focus on 2-Step RACH and PUR. Enhancements to PUR that require less accurate synchronization and enable shared resources can lead to reduced power consumption and still maintain cell capacity.
	· Consider 2-step RACH and PUR
· No need to consider 4-step RACH

	Intel
	2 step and 4 step RACH should be considered.  PUSCH only transmission can provide better performance and should be studied.
	· Consider all 3 options

	Lenovo&MotoM
	We think 2 step, 4 step RACH could be considered for different use case. The options on pre-allocated UL resources and the PUSCH-only transmission in case of 2-step RACH could be used for UE with fixed TA or known TA. We are open to discuss all above options based on the use case.
	· Consider all 3 options

	China Unicom
	We support to study pre-allocated UL resources, 2-step and 4-step RACH solutions.
	· Consider all 3 options



Summary of the input:
[bookmark: _Toc18916288]There is a majority view that all the scenarios (i.e. 2-step RACH, 4-step RACH and Pre-Allocated UL grants – PUR should be considered). Some companies said that some down selection and/or prioritisation may be needed. Companies also noted that some of these are useful only in some specific conditions (e.g. PUR with known TA). 
[bookmark: _Toc18916289]A few companies also think that further understanding of the scenarios is needed (as also noted in the above section)
Proposals for progressing this work further:
[bookmark: _Toc18661497]The work should consider: 
· [bookmark: _Toc18661498]2-step RACH
· [bookmark: _Toc18661499]4-step RACH
· [bookmark: _Toc18661500]Pre-allocated UL (PUR)
[bookmark: _Toc18661501]RAN plenary can provide some guidance on down-selection and/or prioritisation among the above solutions (i.e. 2-step RACH, 4-step RACH and PUR) (further discussion on this aspect can continue until next meeting)
2.5. [bookmark: _Toc18403972][bookmark: _Toc18404539][bookmark: _Toc18413608]Network control on transition into full connected state
A number of companies mentioned that transition into “full CONNECTED state” should be under network control ([1][2]).
· Potential subsequent data transfer to be enabled (without moving to CONNECTED state) [1]
· i.e. small data transmission may not necessarily be limited to a one-shot transmission like schemes
· Again, this should be also under network control

	Comments on network control to move to full connected state

	Company
	Company Comments
	Moderator summary

	ZTE
	On allowing subsequent data transmissions:
· Small data transmission in UL or DL is usually followed by subsequent transmissions in the other direction (for the response packet(s)/ACK/NACK etc). So, it is necessary to allow subsequent data transmission without moving to full connected state. If this is not allowed, full benefits of small data transmission may not be realized. 
On network control
· Network should be in control of whether subsequent data transmissions are allowed or not. In all scenarios (e.g. even if the UE initiates “small data transmission” in UL), it should be possible for the network to move the UE into full connected state. Such a transition should not come with any additional signaling overhead or latency (compared to normal connection setup procedure). 
	· Subsequent transmissions should be allowed (without moving to full connected state)
· Network should be in control of state transition

	LG
	It should be possible for the network to move the UE to RRC_CONNECTED. On the other hand, it should also be possible for the UE to transmit subsequent data on the pre-allocated UL resource without moving to RRC_CONNECTED.
	· Subsequent transmissions should be allowed 
· Network should be in control of state transition

	Nokia
	Agree that it would be up to the network to allow the UE to continue to operate in RRC_INACTIVE state or transition to RRC_CONNECTED state. For instance, the UE assistance information for efficient RRC state transition considered within the Rel-16 work item on UE power saving in NR could be re-used for this purpose and its extensions for small data transfer could be studied.
	· Network should be in control of state transition
· Use UE assistance information

	Huawei, HiSilicon
	The state transition should be under network control. It could be beneficial for the UE to provide some assistance information to the network for the state transition decision.
Subsequent data transmission in both UL and DL can be performed without moving to RRC_CONNECTED state, for energy saving, etc. 
	· Network should be in control of state transition
· Use UE assistance information

	Xiaomi
	Agree that it is up to the NW to trigger the UE to the RRC_CONNECTED state.
	· Network should be in control of state transition

	OPPO
	Similar views that the state transition should be under network control. 
Regarding subsequent data transmission in both UL and DL, in our understanding, current LTE EDT schemes only support one-shot transmission. In NR, it would be beneficial to  identify the use cases, then we are open to enhance the EDT to support subsequent data transmission in both UL and DL.
	· Subsequent transmissions can be considered
· Network should be in control of state transition

	Ericsson
	Independent of the exact use case, it is beneficial to specify a generic solution which allows the NW to move the UE to CONNECTED, either due to additional UL data or pending DL data. In case of subsequent data it may be preferable to move the UE to CONNECTED.
	· Network should be in control of state transition

	Vivo
	We should allow the UE to send/receive a few UL/DL packets without transit to the CONNECTED state. The detailed solutions can be discussed further. Some network control is needed, but we should consider leave more flexibility to the UE, e.g. whether to trigger normal RACH for transiting to CONNECTED or stay in INACTIVE for data transmission.
	· Subsequent transmissions can be considered
· Network should be in control of state transition (but some UE flexibility needed)

	DOCOMO
	We agree that the state transition should be under NW’s control and it is beneficial to have some assistant information for the NW to make the decision. 
	· Network should be in control of state transition
· Use UE assistance information

	Sierra Wireless
	The NW should be able to move the UE to full connected state, possibly based on information from the UE.
	· Network should be in control of state transition
· Use UE assistance information

	Spreadtrum
	We agree that some assistant information from UE is beneficial to assist the gNB to determine the state, and the final decision for the state transition is up to the NW.
	· Network should be in control of state transition
· Use UE assistance information

	Samsung
	In our view all three solutions could be considered for small data transmission. 
On the PUSCH transmission only in case of 2-step RACH, this is not supported in current rel-16 2 step RACH. WID states that MsgA is preamble + PUSCH. Besides, common understanding is that gNB will detect/decode the PUSCH based on the preamble detection outcome (e.g., if there is no detected preamble, gNB will not go to decode the associated PUSCH). Thus, we think the PUSCH transmission only should belong to the pre-allocated UL resource based solution.
	· Consider data transmission only under PUR

	CMCC
	We agree that both state transitions and possibility to transmit any further data should be both under network control.
	· Network should be in control of state transition

	China Telecom
	We agree that state transition should be under NW control.
	· Network should be in control of state transition

	CATT
	We agree with CMCC and China Telecom’s comments. 
	· Network should be in control of state transition

	SONY
	We agree with both of the above statements. Strings of small data transmissions should be allowed without moving to RRC_CONNECTED and this should be under network control. Furthermore, acknowledgement (ACK/NACK) for each transmission should be studied.
Typically, an uplink data transmission would have a corresponding application layer response (e.g. ACK).  It would be highly inefficient to move to RRC_CONNECTED state just to receive a single application layer response. The design should allow the reception of a downlink data packet after a transmission of an uplink data packet without moving to the RRC_CONNECTED mode.  
	· Subsequent transmissions should be allowed 


	Deutsche Telekom
	It is always the responsibility of the network to move the UE to the appropriate state, channel, frequency etc. The benefit and possible ways to indicate from the UE a pot. “desire” should be studied.
	· Network should be in control of state transition
· Benefit of UE assistance information needs further study

	DISH
	Agree that it should be up to NW to initiate the transition
	· Network should be in control of state transition

	Intel
	It should be possible for network to move the UE to full connected state.  The mechanism and information required for this should be part of the study.  How this is done – either directly or indirectly - can be studied.
	· Network should be in control of state transition (either directly or indirectly)

	Lenovo&MotoM
	Generally, we think network can decide whether UE enters connected state or stays in IDLE state after the initial data transmission, but the potential subsequent data without moving to CONNECTED state is acceptable if the benefit is confirmed.
	· Network should be in control of state transition
· Subsequent transmissions should be allowed (if seen beneficial)


	China Unicom
	We prefer network control the state transition.
	· Network should be in control of state transition


[bookmark: _Toc18403973][bookmark: _Toc18404540][bookmark: _Toc18413609]Summary of the input:
[bookmark: _Toc18916290]All companies agree that network should be in control of state transition:
· [bookmark: _Toc18916291]Either directly or indirectly
· [bookmark: _Toc18916292]Possibly with some UE assistance information (details FFS)
[bookmark: _Toc18916293]Transmission of subsequent data in UL/DL without moving into full connected state is also seen beneficial by most of the companies
Proposals for progressing this work further:
[bookmark: _Toc18661502]State transition to full connected mode shall be under network control: 
· [bookmark: _Toc18661503]UE assistance information to assist the network to achieve the above can be considered further (see below)
[bookmark: _Toc18661504]Transmission of subsequent UL/DL data without moving to full connected state should be also allowed (but this should also be under network control)
2.6. Other aspects that would benefit from further discussion
· During the study phase RAN2 has come-up with two options for small data transfer for INACTIVE state
· Option A) with RRC signalling and Option B) without RRC signalling. 
· Should we try and down select this to one of the above at this stage or could we leave it to the working groups (i.e. work item phase)? 
· If we want to down select now, what are the criteria to use. General comments on this aspect are welcome. 
	Comments on down selection between Option A) and Option B) per above

	Company
	Company Comments
	Moderator summary

	ZTE
	In the end both options work in a similar way. The option to use RRC signaling may be slightly easier to specify whilst the option to have no RRC signaling may have slightly less signaling overhead. In the end our preference is to select one but not specify both. The choice of one or the other can be left to RAN2 decision. 
	· Specify one but not both
· Down selection up to RAN2

	LG
	The focus should be on user plane data transmission without RRC signaling.
	· Prefer Solution without RRC signalling

	Nokia
	We agree with ZTE’s comment that the option to use RRC signaling would seem easier to specify considering the Rel-15 NR design. Our understanding of what small data transfer with RRC signaling means is, data packet is sent along with the RRC request message (embedded within same MAC PDU). Data and RRC signaling are separate (i.e. different PDUs from an SRB and DRB).
	· Prefer solution with RRC signalling

	Huawei, HiSilicon
	We can leave the decision of Option A or B for RAN2 later.
	· Down selection up to RAN2

	Xiaomi
	Agree with LG
	· Prefer Solution without RRC signalling

	OPPO
	It can be discussed in a later phase. 
	· Down selection up to RAN2

	Ericsson
	The purpose of the email discussion should be to agree on a use case and problem description, including a relevant traffic model. Details of solutions and down-selection should be left to evaluations during the study phase.
	· Down selection up to RAN2 (later phase)

	vivo
	We have no strong view on this, but consider that for the UL small data transmission sending uplink data along with RRC signaling may simplify the procedure, and for the DL small data transmission the RRC signaling may not be essential.
	· With RRC signalling for UL
· Without RRC signalling for DL
· NO strong views

	DOCOMO
	Share views with Ericsson.
	· Down selection up to RAN2 (later phase)

	Samsung 
	Agree to specifying only one solution
	· Specify one but not both

	CMCC
	Agree to leave the decision to RAN2.
	· Down selection up to RAN2

	China Telecom
	Agree to leave for RAN2 decision.
	· Down selection up to RAN2

	CATT
	Can discuss and conclude in RAN2.
	· Down selection up to RAN2

	SONY
	Leave it to RAN2 to discuss.
	· Down selection up to RAN2

	Deutsche Telekom
	The selection of the actual procedure should be left to a later phase to the appropriate group (RAN2) based on the study outcome.
	· Down selection up to RAN2

	DISH
	Should be downselected, if any, at later phase
	· Down selection up to RAN2

	Fraunhofer
	Agree with Ericsson
	· Down selection up to RAN2 (later phase)

	Intel
	The study item should not be limited to with RRC signalling.  There are clear benefits in terms not having to use RRC signalling for every small data transmission.  Both can be part of the study and the relative benefits and complexity of both should be considered as part of the study.
	· Prefer solution with RRC signalling

	Lenovo&MotoM
	The decision is made by the later discussion in RAN2.
	· Down selection up to RAN2

	China Unicom
	Agree to leave for RAN2 decision.
	· Down selection up to RAN2



Summary of the input:
[bookmark: _Toc18916294]It seems all companies agree that some down selection is needed (i.e. should not specify both solutions with and without RRC signalling in the small data packet)
[bookmark: _Toc18916295]Most companies prefer leaving the down selection between option with and without RRC signalling to RAN2 (although there a couple of companies that said that they prefer one or the other solution)
Proposals for progressing this work further:
[bookmark: _Toc18661505]The objectives of the work should include a requirement to down select the solutions with and without RRC signalling (final decision up to RAN2)




· Applicability to NR-U. This was mentioned explicitly in [2]
· For this aspect, the goal in this email discussion would be to identify any specific enhancements for unlicensed operation. Bit more input is useful to understand what these might be
	Comments on any specific aspects of NR-U that should be considered

	Company
	Company Comments
	Moderator summary

	ZTE
	The goal should be to reuse the LBT framework developed for NR-U without any specific enhancements at this stage for this work. Already techniques like 2-step RACH etc will reduce the number of necessary LBT steps to transmit the data and hence naturally benefit the transmission of small data packets. 

	· Reuse NR-U work
· No specific enhancements for unlicensed operation

	LG
	We don’t want to consider NR-U aspect in this release.
	· Don’t consider NR-U

	Nokia
	Assuming Rel-16 specifications will support 4-step and 2-step RACH procedures (as well as UL Configured Grant transmissions) on unlicensed spectrum, we could consider small data transmissions at least for NR-U standalone case.
	· Can consider NR-U SA case but can reuse Rel-16 work (i.e. no specific enhancements)

	Huawei, HiSilicon
	A common framework should be adopted for both licensed and unlicensed operations. We should avoid overlap with email discussion on NR-U for Rel-17, and suggest small data transmission for NR-U can be discussed after progress has been made for licensed carriers.
	· Discuss NR-U aspects after progress on licensed carriers

	Xiaomi
	Agree with ZTE and Nokia 
	· Can consider NR-U SA case but can reuse Rel-16 work (i.e. no specific enhancements)

	OPPO
	NR-U aspects can also be taken into account if time is allowed.
	· Consider NR-U aspects if time allows

	Ericsson
	We agree with LG that any NR-U specific aspects for small data should not be considered in this release.
	· Not in this release

	Vivo
	We are open to this discussion, and consider that supporting small data transmission in NR-U can benefit the power consumption for the NR-U UE to some extent.
	· Can consider NR-U aspects for power saving

	DOCOMO
	We prefer to focus on small data transmission for licensed carriers first.
	· Prioritise licensed carriers

	Spreadtrum
	NR-U aspects can also be taken into account if time is allowed.
	· If time allows

	Samsung
	Prioritize work on licensed carrier. 
	· Prioritise licensed carriers

	CMCC
	Prefer to prioritize work on licensed carrier.
	· Prioritise licensed carriers

	China Telecom
	Prefer to prioritize licensed carrier.
	· Prioritise licensed carriers

	CATT
	We agree with CMCC and China Telecom’s comments. 
	· Prioritise licensed carriers

	SONY
	Although we are open to discuss aspects for unlicensed operation, aspects for licensed operation should be prioritized.
	· Prioritise licensed carriers

	Deutsche Telekom
	We clearly see the prio on the licensed spectrum. Optimisation for NR-U could be added in the later phase or next Release.
	· Prioritise licensed carriers

	DISH
	Should focus on licensed carriers first and NR-U aspects could follow
	· Prioritise licensed carriers

	Fraunhofer
	Both licensed deployments and NR-U should be included in this work.
	· Consider both licensed and unlicensed aspects

	Intel Corporation
	We don’t see think NR-U should not be excluded, especially if the solution could be applicable for both.  NR-U specific optimisations can be considered depending on the applicability and benefits. 
	· Consider both if solution is applicable automatically

	Lenovo&MotoM
	Both licensed and NR-U should be considered here since the small data transmission is also provided in NR-U.
	· Consider both

	China Unicom 
	Prioritize to work on licensed carrier.
	· Prioritise licensed carriers


Summary of the input:
[bookmark: _Toc18916296]There is a majority view that optimisations specific to NR-U shall not be considered (unless the solutions automatically apply to both licensed and unlicensed operation). In any case priority should be given to licensed spectrum according to a majority of the companies. 
Proposals for progressing this work further:
[bookmark: _Toc18661506]The work should focus on licensed spectrum and no optimisations are considered for unlicensed operation (this doesn’t preclude usage of the solution developed for licensed spectrum also in unlicensed spectrum, if this is possible). 

· Release assistance information
· This was mentioned in [2]. Would something like BSR be sufficient for this?
	Comments on “release assistance information”

	Company
	Company Comments
	Moderator Summary

	ZTE
	Our understanding is that this comprises all information which the gNB may use in order to decide whether to go for a full connection setup or to go for small data transmission without connection establishment. 
· This could include any data included in the UL data packet sent by the UE (e.g. BSR)
· This could also include any assistance information from CN on the specific UE data traffic model or subscription information etc
	· BSR, assistance info from CN

	LG
	It is not clear to us what the “release assistance information” means. If it means an information that helps the network to decide whether to move the UE to RRC_CONNECTED, we think BSR would be sufficient.
	· BSR 

	Nokia
	Details of what is the assistance information that enables the gNB to determine the configurations associated to small data transfer could be studied. 
	· Needs study

	Huawei, HiSilicon
	The RRC state transition is under control of the NW. In the context of subsequent small data transmissions, we think it is worth discussing whether and what more information is needed to the gNB regarding both UL and DL traffic.
	· Needs study

	Xiaomi
	What is the content of the “Release assistance information” and how the NW use it should be studied.
	· Needs study

	OPPO
	Release assistance information is being discussed in power saving WID, we don’t think we need to discuss this further in the small data transmission scope.
	· No need to discuss in this work

	Ericsson
	A RAI can be beneficial but may depend on the solution, and can therefore be discussed at a later stage.
	· Study later

	Vivo
	BSR could be considered in Msg3/MsgA for assisting the gNB to determine whether to transit the UE to the CONNECTED.
	· BSR

	DOCOMO
	Assistant information for the NW to make the decision on whether to transit UE’s state is beneficial.
	· Assistance info Is beneficial 

	Spreadtrum
	Assistant information e.g. BSR is important for the NW to make the decision whether the UE’s state should be changed. 
	· BSR

	Samsung
	BSR-like information should be sufficient
	· BSR 

	CMCC
	Assistance information to indicate buffer status is beneficial.
	· BSR

	China Telecom
	Assistant information is useful for NW decision.
	· Assistance info is beneficial

	CATT
	In general we agree that some sort of assistant information would be useful to aid the network’s transmission/reception of data or handling of UE’s state. Further details can be discussed in a later phase. 
	· Discuss later

	SONY
	Leave it to RAN2 to discuss.
	· Leave to RAN2

	Deutsche Telekom
	As indicated above, the network is eventually in full control of the state and allocation configuration. Possible assistance from the UE should be studies as per study outcome for the relevant use cases and scenarions.
	· Discuss further

	Intel 
	Specific solutions should be considered in the WGs during the study.  The SI should not be limited to any specific solution.
	· Discuss as part of the work

	Lenovo&MotoM
	We agree to introduce release assistance information from UE to network, the specific content for release assistance information should be discussed based on the small data transmission framework agreed in RAN2.
	· Discuss further

	China Unicom
	Assistance information is beneficial, what is the content of release assistance information shall be studied during the SI.
	· Assistance information is preferred. Details to be discussed further



Summary of the input:
[bookmark: _Toc18916297]Although there is a majority view that some assistance information is useful, there is no consensus on what it should be. So, further discussion is needed (as mentioned by companies) as part of the work. BSR seems to be sufficient according to the input from a number of companies
Proposals for progressing this work further:
[bookmark: _Toc18661507]Discuss if any other assistance information (other than BSR) is necessary to facilitate the state transition decisions at the network and if so what information is useful (discussion can happen until Dec)


· HARQ and RLC mode
· How and if HARQ is supported for the small data transmissions [2]
· Which RLC modes are supported (RLC-AM was explicitly mentioned in [2])

	Comments on HARQ and RLC mode support

	Company
	Company Comments
	Moderator summary

	ZTE
	For INACTIVE data transmission
· it is possible to support HARQ and RLC-AM mode for established DRBs. 
· It should be noted that the HARQ and RLC ACK/NACK should be sent without the UE moving into full connected state
For data from IDLE state
· RLC-AM is not applicable
· HARQ may be applicable to any data included in Msg3 onwards as per legacy operation
	· Support HARQ and RLC-AM for INACTIVE
· Only HARQ for IDLE case

	LG
	For HARQ, whether/how to support HARQ or not depends on the outcome of the discussion.
For RLC mode, we think all RLC modes (i.e. AM, UM, and TM) should be considered.
	· HARQ support needs further study
· All RLC modes should be considered

	Nokia
	In general, some form of ARQ must be supported and this is also linked with how the retransmissions would be used.
	· Some form of ARQ needs to be supported

	Huawei, HiSilicon
	For INACTIVE data transmission, HARQ retransmission including repetition and scheduling-based retransmission should be supported, as listed in section 2.3.
On top of HARQ, we don’t see the need to apply RLC-AM to small data transmission.
	· Okay for HARQ
· RLC-AM is not needed

	Xiaomi
	Agree with Nokia
	· Some form of ARQ needs to be supported

	OPPO
	We can leave this discussion into later stage
	· Discuss during the work phase

	Ericsson
	We agree with LG.
	· HARQ support needs further study
· All RLC modes should be considered

	vivo
	We should support the re-transmission for both 2-step and 4-step RACH based uplink small data transmission. HARQ can be a good starting point.
	· HARQ is preferable

	DOCOMO
	Agree with LG.
	· HARQ support needs further study
· All RLC modes should be considered

	Spreadtrum
	For INACTIVE data transmission, HARQ operation should be considered.
	· HARQ should be supported for INACTIVE

	Samsung
	Can be discussed later.
	· Discuss later

	CMCC
	Details can be left to RAN2 during the WI phase.
	· Leave to RAN2

	China Telecom
	We can discuss the details later.
	· Discuss later

	CATT
	FFS.
	· FFS

	SONY
	HARQ should be supported, since some devices using small data transmissions will be battery constrained and HARQ can help to reduce power consumption. 
All RLC modes could be supported.
	· HARQ support needed
· All RLC modes should be considered

	DISH 
	Agree with LG
	· HARQ support needs further study
· All RLC modes should be considered

	Intel
	HARQ and all RLC modes should be part of the study. 
	· HARQ support needs further study
· All RLC modes should be considered

	Lenovo&MotoM
	Agree with LG.
	· HARQ support needs further study
· All RLC modes should be considered

	China Unicom
	Detail can be discussed later.
	· Discuss later


Summary of the input:
[bookmark: _Toc18916298]It seems companies prefer to consider support of HARQ. Support of all RLC modes seems preferred by a few but companies mentioned that further details of this can be left to RAN2.
Proposals for progressing this work further:
[bookmark: _Toc18661508]Decide the need for supporting HARQ and different RLC modes (leave this up to RAN2)


· L2 overhead reduction
· For resource efficient transmission of small data, minimizing L2 header overhead may be required. Compact design of MAC control information may also be considered [6].
	Comments on L2 overhead reduction

	Company
	Company Comments
	Moderator summary

	ZTE
	Although L2 overhead reduction is generally beneficial (not only for small data but for all traffic in general), we think from the workload perspective, we should not consider this as top priority for this work item. Any solutions developed for L2 overhead reduction as part of other work items (or future work items) can be reused for small data enhancements. 
	· Don’t consider L2 overhead reduction / lower priority

	LG
	It is important to reduce L2 overhead, especially for “small data” transmission. 
	

	Nokia
	Agree that this is a secondary priority objective.
	· Don’t consider L2 overhead reduction / lower priority

	Huawei, HiSilicon
	L2 overhead reduction is generally beneficial and can be taken in an independent study/work item. It is not necessary to have a dedicated objective of “L2 overhead reduction” in the context of this study/work item in particular.
	· Don’t consider L2 overhead reduction

	Xiaomi
	Agree with ZTE
	Don’t consider L2 overhead reduction / lower priority

	OPPO
	Same view as ZTE
	Don’t consider L2 overhead reduction / lower priority

	Ericsson
	This is about optimization of the solution and it is too early to agree on such details based on companies’ opinions before the preferred solution in known. It should therefore be left to later study and evaluations.
	Left for later decision (i.e. not yet ready to consider this as part of the study)

	vivo
	Not sure about what L2 signaling can be reduced. Maybe this can be discussed for each signaling one-by-one. Some detailed analysis on the pros and cons should be given in order to determine which L2 signaling can be removed in which case.
	Details unclear

	DOCOMO
	Agree with Ericsson.
	Left for later decision (i.e. not yet ready to consider this as part of the study)

	Spreadtrum
	Agree with ZTE and Ericsson.
	Don’t consider L2 overhead reduction / lower priority (left for later decision)

	Samsung
	Same view as ZTE
	Don’t consider L2 overhead reduction / lower priority

	CMCC
	Agree with ZTE.
	Don’t consider L2 overhead reduction / lower priority

	China Telecom
	Agree with ZTE
	Don’t consider L2 overhead reduction / lower priority

	CATT
	Agree with ZTE.
	Don’t consider L2 overhead reduction / lower priority

	Intel 
	While not necessarily a dedicated objective of the SI, the solutions for L2 header optimization does not need to be excluded.
	Don’t exclude yet

	Lenovo&MotoM
	Agree with Ericsson, it needs to be left to the later study.
	Left for later decision (i.e. not yet ready to consider this as part of the study)

	China Unicom
	Agree with ZTE.
	Don’t consider L2 overhead reduction / lower priority


Summary of the input:
[bookmark: _Toc18916299]There is not much support to consider L2 overhead reduction as part of this work item (only one company think this should be part of this work, rest of the companies either thing it is not needed as part of this work or that this can be considered later etc)
Proposals for progressing this work further:
[bookmark: _Toc18661509]No need to include L2 overhead reduction as part of this work. 


· Enhancement in RRC_CONNECTED state
	Feedback on other aspects not captured above

	Company
	Comments
	Moderator comments

	Huawei, HiSilicon
	As discussed in [7], for small data transmission with short inter packet arrival time, the UE could be kept in RRC_CONNECTED state and configured grant Type 1 and Type 2 can be used to save overhead. Therefore, we think enhancements to configured grant operation in RRC_CONNECTED should be included, e.g.: 
· DMRS enhancement
· Early termination of UL transmission by explicit ACK feedback
· Mechanisms to improve transmission efficiency on shared time/frequency resources
	· Enhancements for Connected state (configured grant type 1 and 2) to be considered

	
	
	

	
	
	


[bookmark: _Toc18916300]Need a bit more input from other companies to understand the interest in this (enhancements to connected mode for transmission of small data). 
2.7. [bookmark: _Toc18403974][bookmark: _Toc18404541][bookmark: _Toc18413610]Feedback on any other issue not mentioned above
Companies can provide any other relevant input which is not captured above. 

	Feedback on other aspects not captured above

	Company
	Comments

	
	

	
	

	
	



3. [bookmark: _Toc18403975][bookmark: _Toc18404542][bookmark: _Toc18413611]Preliminary set of objectives for discussion at RAN#85
To be updated before RAN#85 by the moderator
Summary of the email discussion and observations: 
	
	


Observation 1:	There is a consensus to support enhancements for transmission of small data in UL (or MO) case.
Observation 2:	There is a majority view that DL can also be supported (17/22) but the remaining companies said that they are sceptical of the gains in case of DL (or MT) case
Observation 3:	There is a consensus to support enhancements for small data for the INACTIVE state.
Observation 4:	A majority of companies think that IDLE mode solutions are lower priority (or not needed at all).
Observation 5:	Multiple companies proposed detailed aspects of INACTIVE state.
Observation 6:	The following work in RAN2 has been mentioned as baseline by various companies:
	Rel-15 study captured in the TR (solutions with and without RRC signalling – i.e. solution A and B)
	LTE EDT work for NB-IoT/eMTC
	the work on 2-step RACH
Observation 7:	Some companies also think that further understanding of problem and use case scenarios is needed, whilst other companies pointed out that RAN2 has already done this analysis for INACTIVE state during NR study
Observation 8:	There is a majority view that all the scenarios (i.e. 2-step RACH, 4-step RACH and Pre-Allocated UL grants – PUR should be considered). Some companies said that some down selection and/or prioritisation may be needed. Companies also noted that some of these are useful only in some specific conditions (e.g. PUR with known TA).
Observation 9:	A few companies also think that further understanding of the scenarios is needed (as also noted in the above section)
Observation 10:	All companies agree that network should be in control of state transition:
	Either directly or indirectly
	Possibly with some UE assistance information (details FFS)
Observation 11:	Transmission of subsequent data in UL/DL without moving into full connected state is also seen beneficial by most of the companies
Observation 12:	It seems all companies agree that some down selection is needed (i.e. should not specify both solutions with and without RRC signalling in the small data packet)
Observation 13:	Most companies prefer leaving the down selection between option with and without RRC signalling to RAN2 (although there a couple of companies that said that they prefer one or the other solution)
Observation 14:	There is a majority view that optimisations specific to NR-U shall not be considered (unless the solutions automatically apply to both licensed and unlicensed operation). In any case priority should be given to licensed spectrum according to a majority of the companies.
Observation 15:	Although there is a majority view that some assistance information is useful, there is no consensus on what it should be. So, further discussion is needed (as mentioned by companies) as part of the work. BSR seems to be sufficient according to the input from a number of companies
Observation 16:	It seems companies prefer to consider support of HARQ. Support of all RLC modes seems preferred by a few but companies mentioned that further details of this can be left to RAN2.
Observation 17:	There is not much support to consider L2 overhead reduction as part of this work item (only one company think this should be part of this work, rest of the companies either thing it is not needed as part of this work or that this can be considered later etc)
Observation 18:	Need a bit more input from other companies to understand the interest in this (enhancements to connected mode for transmission of small data).

Proposals (the highlighted ones require further work until next meeting):
Proposal 1:	The work for small data enhancements should include an objective at least covering the UL (or the MO) case
Proposal 2:	Continue discussion on the DL aspects (until Dec), with a goal to identify possible gains and scenarios that would benefit from DL enhancements (final decision on DL can be made based on this at Dec plenary).
Proposal 3:	The work for small data enhancements should include an objective at least covering the INACTIVE state related aspects
Proposal 4:	Discuss whether IDLE state aspects can/should be included based on the interest and the workload in Dec
Proposal 5:	The work on INACTIVE state should reuse:
	the work done under Rel-15 (small data transmission with and without RRC signalling)
	LTE EDT work for NB-IoT/eMTC
	2-step RACH
Proposal 6:	Continue discussion to develop a common understanding on the detailed objectives and use cases for small data transmission until Dec (can be used as input for the motivation section of the WID, scenarios already discussed in RAN2 and those captured in TR 22.891 section 5.40 can be the baseline)
Proposal 7:	The work should consider:
	2-step RACH
	4-step RACH
	Pre-allocated UL (PUR)
Proposal 8:	RAN plenary can provide some guidance on down-selection and/or prioritisation among the above solutions (i.e. 2-step RACH, 4-step RACH and PUR) (further discussion on this aspect can continue until next meeting)
Proposal 9:	State transition to full connected mode shall be under network control:
	UE assistance information to assist the network to achieve the above can be considered further (see below)
Proposal 10:	Transmission of subsequent UL/DL data without moving to full connected state should be also allowed (but this should also be under network control)
Proposal 11:	The objectives of the work should include a requirement to down select the solutions with and without RRC signalling (final decision up to RAN2)
Proposal 12:	The work should focus on licensed spectrum and no optimisations are considered for unlicensed operation (this doesn’t preclude usage of the solution developed for licensed spectrum also in unlicensed spectrum, if this is possible).
Proposal 13:	Discuss if any other assistance information (other than BSR) is necessary to facilitate the state transition decisions at the network and if so what information is useful (discussion can happen until Dec)
Proposal 14:	Decide the need for supporting HARQ and different RLC modes (leave this up to RAN2)
Proposal 15:	No need to include L2 overhead reduction as part of this work.
Preliminary set of objectives (RAN#85)
Based on the above, the following set of objectives seem to be supported by a majority of companies:  
The work on small data enhancements can include the following objectives:
Supported use cases/scenarios:
· The work should support small data transmission for UL (MO) use case
· Optimisations for DL (MT) case are FFS
· Subsequent data transmission in both UL and DL should be supported
· The work should support small data transmissions from RRC_INACTIVE state
· IDLE state related optimisations are FFS
· The work should be applicable to licensed carriers
· i.e. no specific enhancements are envisaged for NR-U but solutions can be reused for NR-U if applicable without any changes
Preliminary set of objectives that seem to be agreeable - for INACTIVE state (only for UL per above)
· Small data transmissions for UL in RRC_INACTIVE shall reuse the conclusions from the Rel-15 small data transmissions work in NR
· Down selection between options with and without RRC signalling (left to RAN2)
· The following solutions will be supported for small data transmission 
· 2-step RACH
· 4-step RACH and 
· Pre-allocated UL (PUR) – when TA is known or not needed
· Transmission of subsequent UL/DL data without moving into full connected mode state should be supported, but should be under network control
· FFS if any assistance information is needed for supporting state transition decisions at network (e.g. BSR)
· Support of HARQ and RLC modes based on further discussion in RAN2
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