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1. Introduction
The goal of this document is to collect the company views on the phase-2 discussion on the small data enhancements, as agreed at RAN#84 [5]. In phase 1 the initial views of the companies have been collected and summarised in [8]. In this phase of the discussion, the goal is to identify the open issues and finalise the objectives. 

The deadline for providing the company views for the phase-2 is 26th Nov. 
Based on the input, a consolidated set of objectives will be provided, and these can be further reviewed until 1st Dec.

The following will be provided to the RAN#86 based on the outcome of this discussion:
· Summary of the consolidated views from companies during phase 2 discussion
· Set of objectives (which will be encapsulated into a work item description format) for further discussion and approval at RAN#86

The moderator summary is highlighted in Red.
2. General scenarios and use cases for small data
Based on the discussion at RAN#85 and the discussion in phase 1, the following observations are made:
Observation 1:	There is a consensus to support enhancements for transmission of small data in UL (or MO) case.
Observation 2:	Further discussion is needed on the DL aspects
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).
· On this aspect, during the online discussion it was observed that IDLE mode solutions may have impacts to SA2. Given the work prioritisation that SA2 has agreed, it seems that impacts to SA2 from this work should preferably be avoided (or minimised). Although impact to SA2 with IDLE mode support could be minimised by adopting a Rel-16 NB-IoT/eMTC connected to 5GC (as noted by a few companies), majority companies preferred to prioritise the INACTIVE state for NR small data enhancements. Based on the above and given that anyway only a few companies said that both INACTIVE and IDLE mode should be considered with equal priority (rest said either focus should be solely on INACTIVE or IDLE should be lower priority), it is proposed to focus the discussion on INACTIVE state for Rel-17 small data enhancements.
Also, some companies said that further understanding of the scenarios and use cases is needed (Observation 7 in [8]). RAN2 has considered the scenarios for small data transmission during the NR study item and developed solutions for small data transmission which were captured in the 3GPP TR 38.804. Further SA2 have also considered small data transmission use cases and captured the relevant scenarios in 3GPP TS 22.891 (section 5.40). Companies are further invited to express their views on these use cases developed by SA2 and RAN2 and any further comments on the small data scenarios in general. 
	Question 2.0: 
Companies are invited to comment on general use cases for small data transmissions. Please consider the use cases and scenarios which have been discussed already in RAN2 and SA2 as noted above. 
Companies can also comment on the focus to be only on INACTIVE state in Rel-17. 

	Company
	Company Comments
	Moderator summary

	ZTE
	For the small data transmission in INACTIVE state, the following two typical use cases can are important from our perspective:
· For the use cases related to “Devices with variable data” identified in TR 22.891 5.40.
· For the background small data transmission in UE (e.g. smart phone, wearable devices), the requirements for which has been spotted in field during NR deployments and is increasingly becoming an important issue with respect to signaling overhead reduction and latency.

For the Devices with variable data, based on the use cases identified in TR 22.891 (New services/market enablers) section 5.40, there are some devices with the following characteristics
· Report small data packet sent periodically in normal state (e.g. heartbeat packet, which can be quite small (e.g several bytes or a dozen bytes), taking the ROHC in to account).
· In case some event is triggered scenarios (e.g. emergency case is detected), the device will be required to report lots of data (e.g. good quality video) immediately (e.g. to ensure the short CP latency, the UE will be kept in INACTIVE state and then moved to CONNECTED state for larger data transmission).
And the following requirements are specified in TR 22.891 for this use case:
· The 3GPP System shall be efficient and flexible for both low throughput short data bursts and high throughput data transmissions (e.g., streaming video) from the same device.
· The 3GPP system shall support efficient signalling mechanisms (e.g., signalling is less than payload).
· The 3GPP system shall reduce signalling overhead for security needed for short data burst transmission, without reducing the security protection provided by 4G 3GPP Systems.

For the background small data transmission in UE, more and more APPs are installed in UE, and lots of infrequently background small data transmission (e.g. for instant messengers) can be spotted in field. RAN2 has investigated various types of data traffic generated by smart phone applications in 36.822. It can be seen that a vast majority of light background traffic generated in UL for instance has a packet size of around 50 bytes and the mean inter-arrival times can be tens of sec. Therefore, even if we have INACTIVE state, it will be difficult for the NW to maintain the UEs in INACTIVE state with UEs requiring rather frequent state transitions to connected state for such background small data transmission. As a result, the INACTIVE state itself will be less effective. 
	
Figure 4.2.1-3: Light Background Traffic - Packet Inter-Arrival Time CDFs (uplink)
	
Figure 4.2.1-6: Light Background Traffic - Packet Size CDFs (uplink)

	Source: 3GPP TR 36.822


One further potential area for enhancement for NR is that the latency for the first UL packet from inactive state (i.e. control plane latency) is still not on par with other technologies such as WiFi. For instance, in case of WiFi, the first UL data packet can be sent to the base station after a few micro-seconds of latency (1 LBT slot) in a typical unloaded cell. However, even under unloaded conditions, in cellular system, we still have the overhead of RACH, RAR, MSG3 and MSG4 before the first data packet can be transmitted in UL. The typical latency in UL from INACTIVE state is still relatively large. This is a gap that can be addressed aptly by enabling small data transmission earlier in the UL connection process and this is one further motivation for this work item.
Furthermore, the use cases and benefits for small data transmission has been well understood in RAN2, and that is why the small data traffic has been discussed in RAN2 during the Rel-14 NR study and couple of solutions for optimizing the INACTIVE state operation for small data traffic has be developed (the so-called solution A and solution B – with and without RRC signalling), which were captured in 38.804 Annex G. However, these solutions did not make it into the Rel-15 due to lack of time. 
So, in summary, the small data work in Rel-17 should in general target a wide variety of applications on smartphones and other devices such as wearables and sensors etc and optimise the signalling overhead and latency related aspects for the small data transmissions for these applications.
For the IDLE mode, considering the desire to minimise the impacts to SA2 and the limited time budget in Rel-17, we agree to keep the Rel-17 focus on INACTIVE state as proposed.
	· Target a variety of applications both on smartphones and devices such as wearables, sensors etc
· Focus on INACTIVE

	OPPO
	We are mainly interested in the small data transmission for smart phone:
The first scenario is, as also illustrated by ZTE, there are quite a lot of APPs having heart-beat packets to try to make the UE in RRC Connected state, which makes the UEs difficulty to go to RRC IDLE or Inactive, thus it would cause power consumption.
The second scenario is for the some of the instant messenger, which also has very small data packet size but may be frequent transmission; We also think it would be good to be taken into account.
Besides, some of the use cases, other than smart phones, which may be also interesting to be handled in small data transmission. For example, for wearable devices, it could be quite normal to general lots of health sensor data which could be in quite small packet size. We think the 5G network should be able to handle those devices well and efficient, as also stated in TR 22.891 section 5.40.1:
“As sensor and monitoring devices are deployed more extensively, there will be a need to support devices that send data packages ranging in size from a small status update in a few bits to streaming video. The network will need the flexibility to provide efficient service to the device, regardless of when it sends data and regardless of how much data is sent in a given transmission. ”
As for the view on whether IDLE mode small data transmission should be down-prioritized or not, we think both IDLE and Inactive mode small data transmission can be taken into account, it seems SA2 had done quite a lot of work, we don't think there are too much impacts on that. But we’re ok to down-prioritize it if majorities think it’s not the first priority.
So, in all, we think small data transmission is important for those use cases not only for smart phones but also for sensors and wearables which would highly probable using 5G to access the network, thus we need some mechanisms to support them well.
	· Main focus on smart phones and wearables/sensors
· Okay to focus on INACTIVE (if this is majority view)

	LG
	Our focus is mainly on background small data transmission such as instant messengers. In this use case, the UE is typically in RRC_INACTIVE, and we want to focus on this state. In addition, as the traffic of instant messenger is typically small-size and infrequent, the work should focus on this traffic characteristics.
	· Target small data transmission for IM 
· Focus on INACTIVE

	InterDigital
	In our view, the supported use cases should consider scenarios with UE transmission bursts of multiple TBs without going to RRC_CONNECTED as highlighted in TR 22.891 5.40. There is potential for enhancements to reduce signaling and improve UE power consumption. 
Regarding RRC_IDLE, our preference is to focus only on RRC_INACTIVE and downprioritize RRC_IDLE. Supporting RRC_IDLE requires substantially more standardization effort since there are no DRB/SRB setup for the UE. Impacts on bearers and security will be difficult to address with the limited time budget in Rel. 17. 
	· Multiple TBs without going fully connected
· Only INACTIVE

	CMCC
	ZTE’s use cases are valid for us. We are interested in and support to address the use case of small data produced by smartphones, wearables and sensors.
	· Smartphones, wearables and sensors

	Huawei
	We support UL direct data transmission in RRC_INACTIVE state for the MO/UL traffic without moving to RRC_CONNECTED state. The typical application scenarios are IWSN sensors reporting status to some centre controller. The benefits directly show in the saving of control signalling, data latency, and UE power consumption.
[bookmark: OLE_LINK7]We also support DL data transmission in RRC_INACTIVE state for the MT/DL traffic without moving to RRC_CONNECTED state. The typical application scenarios are the transmission of eMBB heart-beat small packets from various applications, and the transmission of control signalling from some center controller to the sensors. The benefit directly shows in the saving of UE power.
We agree to only focus on INACTIVE state in Rel-17.
	· IWSN sensors and heart-beat packets (DL)
· Focus on INACTIVE

	China Telecom
	We think small data transmission in INACTIVE state is the most useful senario. The frequent switching from INACTIVE state to CONNECTED state for small data transmission results serious signalling overhead. Thus, tramsmitting small data in INACTIVE state will bring benefit for networks.
	· Reduce signalling overhead
· Focus on INACTIVE

	Spreadtrum
	We prefer to focus on background small data transmission in RRC_INACTIVE state, some use cases, such as smart phone/ Smart water meter applications and lots of application services, e.g. email client, online chatting (e.g. WeChat and QQ), online shopping, have regular/periodic small packet transmissions, which can benefit from small packet transmission mechanism with small signaling overhead and low UE power consumption.
In addition, there is a wide variety of applications on wearable devices, we are also interesting in them.
For RRC_IDLE, we prefer to down-prioritize it in Rel-17.
	· Periodic, infrequent traffic from smart phone, smart meter, IM, email client traffic
· Focus on INACTIVE (down-prioritise IDLE)

	Xiaomi
	We agree with what OPPO described the scenarios, but regarding RRC_idle, we think we should firstly  focus on the RRC_inactive .
	· Main focus on smart phones and wearables/sensors
· Focus on INACTIVE

	Ericsson
	We think sensor reports and machine-type communication in the context of NR-Light is the most important use case. The signaling reduction for small payloads will translate to prolonged battery lifetime on the UE side and capacity improvements on the NW side.
In addition, battery life improvements would also be beneficial for MBB UEs with chatty MBB applications or application background data.
We agree to focus on INACTIVE state.
	· Signalling reduction (for sensors and MTC), batter improvement for MBB UEs
· Focus on INACTIVE

	Futurewei
	Small data transmission for machine-type devices (sensors, etc.) and background traffic (keep-alive or heart beat messages) of APPs of smart phones are typical use cases. The enhancements to be considered should target at performing data transmissions for these kinds of infrequent, usually low volume data traffic without going through state transitions, in order to reduce signaling overhead, transmission latency, and UE power consumption.
We agree to only focus on INACTIVE state in Rel-17.
	· MTC (sensors etc), smart phones (keep alive packets)
· Focus on INACTIVE

	Sierra Wireless
	The main use case we see is for background application traffic consisting of infrequent small data. We should ensure that the targeted packet sizes are not too small as current/future application may need larger than past studies (36.822 is from 2012). Even just IPv4+TCP header (with no data) is around 40bytes and IPv6+TCP header is around 60bytes. When you add security layer headers it comes to around 100bytes (with no data). The past studies may not have included IPv6 and security overhead. To ensure applicability to future application (as we do not know what they will be), we should be targeting packets 50- 500bytes or so.
We think that the main focus should be on small data transmission from INACTIVE state.  
	· Target small data packets of 50 – 500 bytes
· Focus on INACTIVE

	CATT
	The use cases include both background small data transmission and devices with variable data as summarized in TR 22.891 5.40.
We support that for in Rel-17 this work focuses on RRC_INACTIVE.
	· Devises as noted in 22.891 5.4.0
· Focus on INACTIVE

	Samsung
	We agree to focus on INACTIVE state in Rel-17.
	· Focus on INACTIVE

	Lenovo&Motorola Mobility
	The scenarios we concern on small data transmission include smart city (such as camera), intelligent home(such as smart sensor), and wearable device. We agree with the use cases proposed by ZTE.
We support the research on small data transmission in INACTIVE state and IDLE state both in Rel-17. But the research on INACTIVE mode is high priority than IDLE mode.
	· Target a variety of applications both on smartphones and devices such as wearables, sensors etc
· Target both INACTIVE and IDLE but INACTIVE with higher priority

	Apple
	We are interested in the background small data transmission in smart phone and wearable devices, e.g. keep-alive message transmission. 
We support to only focus on RRC_INACTIVE in Rel-17.
	· Smartphone and wearables
· Only INACTIVE

	Nokia
	Efficient support of small data transmission should be considered targeting scenarios/use cases where a device may require small amount of data transfers only, as well as cases where it may require small amount of data transfers typically, and large amount of data transfers occasionally. This would mean the study would consider two cases: 1) SDT transmission (for small amount of data transfer) and 2) Whether SDT can be combined with normal RRC connection setup (for the latter case where large amount of data transfer may be needed).
Moreover, we support to focus only on INACTIVE state in Rel-17. Once the solution for INACTIVE is defined, it may be considered whether the same solution could be extended to IDLE if that is found beneficial.
	· Target scenarios with only/typically small packets
· Focus on INACTIVE (and extend the solution to IDLE if applicable)

	vivo
	Regarding the small data transmission, our main interests are on background traffic, periodic push messages, the pulse messages, the instant messages and the positioning. We consider that the traffic could be mostly with the feedbacks from the peer entities after the data transmission/reception. Our main concern is that the UE has to be transited to the CONNECTED mode when transmitting/receiving such small data, and after the data transmission or reception, the UE is mostly released to IDLE. The frequent transitions between IDLE/INACTIVE and CONNECTED cost lots of UE power. For the positioning function, allowing the IDLE/INATIVE UE to report the measurement results of positioning reference signal(s) without transiting to the CONNECTD would also save the UE power.
Thus We are interested in both IDLE and INACTIVE power saving for the small data transmission. Considering the limited time and the potential impacts in SA2 for the IDLE mode, we can accept to prioritize the INACTVE state in Rel-17.  
	· Target Background, periodic push, positioning traffic to reduce power consumption 
· Okay to focus on INACTIVE

	China Unicom
	Small data traffic from background applications and devices such as wearables are likely to increase tremendously in near future and having a solution at least for the INACTIVE state is essential to ensure efficient utilisation of the network resources.
We agree to focus on INACTIVE state in Rel-17. 
	· Wearables etc 
· Focus on INACTIVE

	DOCOMO
	We are interested in the use case of IWSN where sensor and monitoring devices are deployed more extensively and the data size ranging in a few bits to streaming video and the use case of background small data exchanging between smartphones /wearable devices and the server side of the application. We are OK to focus only on INACTIVE state in Rel-17.
	· IWSN (sensors, monitoring devices)
· Focus on INACTIVE

	SONY
	Agree with mentioned use cases of smartphones, wearables and sensors, and these should be considered. We also agree to prioritize the INACTIVE state.
	· Smartphones, wearables, sensors
· Prioritize INACTIVE

	Intel
	We agree with ZTE that the small data work in Rel-17 should in general target a wide variety of applications on smartphones and other devices such as wearables and sensors etc. It should optimise the signalling overhead and latency related aspects for the small data transmissions for these usecases.

	· Target a variety of applications both on smartphones and devices such as wearables, sensors etc
· Focus on INACTIVE

	Vodafone
	This would be a useful feature in Smart Phones, form transmitting small burst of data in the Uplink direction, whilst the phone is in inactive state.
We support this as part of Release 17 work package
	· Small data bursts in smartphones for UL
· Focus on INACTIVE 



Email discussion summary: 
Use cases and applications of small-data transmission: 
· Target smart phone applications (IM, heart-beat/keep-alive packets, email clients, general periodic background traffic and push notifications etc) as well as small data from devices such as wearables, sensors, IWSN sensors, smart meters
· Target packet sizes ranging from 50 to 100 bytes (up to 500 bytes were also mentioned for some IPv6 applications) with interarrival times up to a few 10s of seconds
· All companies agree that the (main) focus should be on INACTIVE state for Rel-17. So, IDLE mode can be excluded. 
WID objectives: 
· The above observations on use cases will be captured in the justification section of the WID
· The objectives of the WID will focus only on INACTIVE state 
Down-scoping proposal(s) for RAN#86
· Exclude IDLE state in Rel-17

2.1.	Open aspects of DL (MT)
Then, on the specific details of the INACTIVE state, the first thing to discuss is regarding the support of DL small data enhancements. Here, the question is whether to support DL enhancements for INACTIVE state and if so, how to enable this. It should be noted that any solutions for DL should also preferably minimise the impacts to SA2 (for similar reasons as mentioned above). In case of INACTIVE state, since the UP is already established, DL data packets arrive at the anchor gNB. Then, it seems that for the INACTIVE state, DL small data transmission optimisations in general will be transparent to SA2. Then based on the online discussion at RAN#86 and based on the input contributions, there may be two broad categories of solutions that can be discussed: 
· Opt1: Direct DL small data transmission to UE:
In this family of solutions, direct DL small data transmission is enabled (e.g. on a pre-configured DL resource). This also includes enhanced paging channel as mentioned in [9]. 
· Opt2: DL small data transmission initiated with RAN paging:
In this family of solutions, DL small data transmission is initiated by RAN paging. Once paged, the UE will attempt to resume the connection in UL and from this point on, the DL small data optimisation solutions will basically reuse the solutions defined for UL case. Specifically, any solutions to send further UL/DL data traffic without the UE moving to full connected state can be reused in this case. It should be further noted that the network will in any case be in control of the state transition regardless of the solution adopted (i.e. whether the DL small data packets should be sent without the UE moving to connected state or not would be up to the network). 
So, companies are invited to provide views on the above two families of solutions for DL small data transmission from INACTIVE state. 
	Question 2.1: 
What are company views on DL optimisations for small data transmissions in general? 
Any specific views on the above two families of solutions (i.e. preference for a specific solution etc)? 

	Company
	Company Comments
	Moderator summary

	[bookmark: _Hlk25761439]ZTE
	In general, DL is also important for small data transmission. However, we think that we can reuse the UL enhancements also for DL. i.e. the DL small data transmission enhancements can be initiated by existing RAN paging and then the UE shall initiate RRC Connection Resume procedure. Upon this, the network can either move the UE in to connected state or it can transmit the small DL data packets without moving the UE into full connected state depending on the network decision and the chosen solution by RAN2. We don’t necessarily need the configured DL grant or enhanced paging channel like solutions in addition for DL to achieve these gains. 
	· Prefer Opt2 (DL small data initiated by RAN paging) 

	OPPO
	We agree that DL is also important so we are open to include this into the scope.
As also be noted that the direct DL transmission based mechanism was even not chosen by LTE, we think it would be good to have a simple solution if we decide to do DL part optimization.
	· Simple solution preferred for DL
· Presumably, Opt2 (DL small data initiated by RAN paging)

	LG
	As our focus is instant messengers, DL transmission is also important as UL transmission. Regarding options 1 and 2, we are ok to study both options, as long as the UE is not moved to RRC_CONNECTED. In any option, we think paging needs to be enhanced to indicate DL transmission to the UE.
	· Study both options, but enhancements to paging channel are needed anyway

	InterDigital
	We think UL should have the highest priority over DL. DL should only be studied if time permits.
	· Focus on UL (DL only if time allows)

	CMCC
	We agree to include DL case and prefer the second one, i.e. initiated by paging. 
	· Prefer Opt2 (DL small data initiated by RAN paging) 

	Huawei
	We also think it is important to enable the support for DL small data transmission in INACTIVE state. As we mentioned in Question 2.0, DL small data transmission would benefit both eMBB and MTC scenarios by saving the UE power consumption. 
We also noticed that the agreed solution in LTE, i.e., Msg4 based DL EDT, has limited gain mainly due to the fact that 4 steps of handshaking are still needed before data transmission. In the RRC_INACTIVE case in NR, the procedures could be further simplified to one step transmission (direct DL small data transmission to UE) or 3-step transmission (DL small data transmission initiated with RAN paging), as suggested in the above context. In both cases, larger energy saving gain is expected at the UE side, which is important even for eMBB devices receiving many heart-beat small packets from various applications. 
Note that these types of solutions are not purely new but have been discussed in LTE IDLE state. However, they were determined as infeasible mainly due to their impact to the EPC. In NR, with the definition of RRC_INACTIVE state, such impact can be minimized due to the fact that a UE in RRC_INACTIVE state is also maintained in CM-CONNECTED state with no difference from a UE in RRC_CONNECTED state.
	· Opt1 (to enable 3-step/1-step DL transmissions)

	China Telecom
	We prefer UL solution for high priority. DL is also important but reuse UL solution as much as possible.
	· UL is higher priority
· Opt2 seems okay

	Spreadtrum
	In our views, there are lots of important and popular DL applications services, such as weather prediction/broadcast, online map and app store, which have regular/periodic small packet transmissions. We should include them in the scope. 
	· Include DL too
· Unclear if Opt1 or Opt2 

	Xiaomi
	We think UL should have the priority, if time allowed we can study the DL of the Opt 1 as mentioned above.
	· Prioritise UL
· Opt1 can be considered if time allows

	Ericsson
	We propose to focus only on MO data in Rel-17 since this is where the largest gains are foreseen. MT data can be introduced in a later release. 
If decided to support MT data already in Rel-17, we think, based on the Rel-16 MT EDT discussions for NB-IoT/LTE-M, that a less intrusive solution would introduce less problems, open issues with security etc.
	· Focus on UL
· Less intrusive solution for DL may be okay (presumably Opt2?)

	Futurewei
	DL enhancement for small data transmission should also be considered for machine-type device and background traffic (keep-alive or heart beat messages) of smart phone.
DL small data transmission initiated with RAN paging can share the same framework as UL small data transmission, while configured DL scheduling can be further enhancement for stationary UEs, i,e., UE remains in the anchor gNB.
The enhancement would provide network with the capability of determining if and when to move UE from INACTIVE state to Connected state.   
	· Include DL
· Support Opt2 and define Opt1 as an enhancement

	Sierra Wireless
	Applications typically will have DL replies to UL transmissions, but network-initiated DL may not be as common.
In our view option 2 can almost already be supported with legacy paging + rel 16 2-step so this will not provide a big improvement. Option 1 can provide a larger improvement but would require more specification work. Our preference is option 1. 
	· DL (MT) is not that common
· Prefer opt1 if DL enhancements are supported

	CATT
	As mentioned by some companies above, DL sure has its importance when it comes to small data work scope. In our understanding it is arguable how DL and share the mechanism studied/specified for UL. To summarize, we are open to include DL it time allows. 
	· Include DL if time allows (i.e. UL higher priority)

	Samsung
	Small data in UL should be prioritized. If time permits, small data in DL can also be studied and specified.
	· UL higher priority (include DL if time permits)

	Lenovo&Motorola Mobility
	We support the DL case in R17 with low priority than UL (MO) case, and prefer the solution on small data transmission initiated with RAN paging since the Direct DL small data transmission to UE seems to introduce more impact on specification and complexity. 
	· UL higher priority
· Opt2 is okay

	Apple
	For background small data transmission, downlink optimization is also important as uplink. Therefore, we prefer to include downlink optimization for small data transmission in Rel-17. 
For the two options for downlink transmission scheme, we are open to discuss both in Rel-17.
	· Support DL
· Discuss both Opt1 and opt2

	Nokia
	The support for DL small data transmission in case of MT traffic could be considered with lower priority since the majority of use cases/services are expected to be uplink initiated (MO).
If DL small data transmission (MT) is to be considered, we prefer the second family of solutions (i.e. DL small data transmission is initiated by RAN paging) to leverage a common solution for both MT and DL small data transmissions that are subsequent to UL small data transmissions/MO.
	· UL higher priority
· If DL is included prefer Opt2

	vivo
	We are open to the solutions. As mentioned above, as most MT traffic pattern will also include an UL feedback, we can accept to have Option 2 considered in the first place. Regarding Option 1, we would also like to study this option, as it seems that Option 1 can bring more power saving without requiring the UE to trigger the initial access.
	· Opt2 can be considered first
· Opt1 can be studied further

	China Unicom
	We think DL is an important scenario, and option 2 seems sufficient for Rel-17.
	· Support DL, prefer Opt2

	DOCOMO
	We prefer to prioritize UL case in Rel.17. Considering the limited gains and difficulty to support for DL case, it can be studied in future release and we are open for both opt.1 and opt.2.
	· Only UL in Rel-17

	SONY
	We think both DL (MT) and UL (MO) transmissions should be supported and addressed. For DL, we think Options 1 and 2 can be further studied initially and depending on different scenarios e.g. UE’s location and/or context information is known by the network or not. Note that each solution has its benefits. 
	· Support DL
· Consider both opt1 and opt2

	Intel
	We think UL should be prioritized over DL.  If time permits Paging based solution can be considered for DL data to minimize time needed and RAN1 impact.   
	· UL higher priority
· If DL is included prefer Opt2

	Vodafone
	We prefer to tackle the UL solution initially; however, we are open to DL small data transmission as long as this transmission is performed when the UE is in inactive state.
	· UL higher priority
· Open to DL (lower priority?)



Email Discussion summary: 
The summary of the above comments can be found in the table below: 
	#
	Company
	comment summary
	opt1
	opt2
	Prioritise UL

	1
	ZTE
	[bookmark: RANGE!C3]Prefer Opt2 (DL small data initiated by RAN paging) 
	
	1
	1

	2
	OPPO
	Simple solution preferred for DL
Presumably, Opt2 (DL small data initiated by RAN paging)
	
	1
	1

	3
	LG
	Study both options, but enhancements to paging channel are needed anyway
	1
	1
	

	4
	InterDigital
	Focus on UL (DL only if time allows)
	
	
	1

	5
	CMCC
	Prefer Opt2 (DL small data initiated by RAN paging) 
	
	1
	

	6
	Huawei
	Opt1 (to enable 3-step/1-step DL transmissions)
	1
	
	

	7
	China Telecom
	UL is higher priority
Opt2 seems okay
	
	1
	1

	8
	Spreadtrum
	Include DL too
Unclear if Opt1 or Opt2 
	1
	1
	

	9
	Xiaomi
	Prioritise UL
Opt1 can be considered if time allows
	
	
	1

	10
	Ericsson
	Focus on UL
Less intrusive solution for DL may be okay (presumably Opt2?)
	
	1
	1

	11
	Futurewei
	Include DL
Support Opt2 and define Opt1 as an enhancement
	1
	1
	

	12
	Sierra Wireless
	DL (MT) is not that common
Prefer opt1 if DL enhancements are supported
	
	
	1

	13
	CATT
	Include DL if time allows (i.e. UL higher priority)
	
	
	1

	14
	Samsung
	UL higher priority (include DL if time permits)
	
	
	1

	15
	Lenovo&Motorola Mobility
	UL higher priority
Opt2 is okay
	
	1
	1

	16
	Apple
	Support DL
Discuss both Opt1 and opt2
	1
	1
	

	17
	Nokia
	UL higher priority
If DL is included prefer Opt2
	
	1
	1

	18
	vivo
	Opt2 can be considered first
Opt1 can be studied further
	
	1
	

	19
	China Unicom
	Support DL, prefer Opt2
	
	1
	

	20
	DOCOMO
	Only UL in Rel-17
	
	
	1

	21
	SONY
	Support DL
Consider both opt1 and opt2
	1
	1
	

	22
	Intel
	UL higher priority
If DL is included prefer Opt2
	
	1
	1

	23
	Vodafone
	Focus on UL initially, open to DL
	
	
	1

	 
Totals
	6
	15
	14
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· Although there is an interest to also include DL from some companies (41% think it is important), it seems most of the companies (71%) prefer a simpler solution in this case (opt 2). 
WID objectives:
· Include UL enhancements (higher priority) in the WID
· Include option 2 for DL (DL small data solution initiated by RAN paging) 
Down-scoping discussions for RAN#86
· Discuss the potential to down-scope by selecting only option 2 for Rel-17 taking into account the available TUs (i.e. should option 1 also be included)?
2.2.	Details of solutions for UL
UL small data transmission from INACTIVE state seems to be the general area where the majority of companies showed interest. Hence, for this case, we can develop further details and identify specific enhancements to enable this. 
Three broad solution areas were considered: 
· 2-step RACH: Transmission of small data packets in MSGA payload
· 4-step RACH and: Transmission of small data packets in MSG3
· Transmission of UL data on pre-configured PUSCH resources: Configured grant like resources in UL (when TA is known or not needed)
For 2-step RACH and 4-step RACH, essentially, we need to enable larger payload on MSGA/MSG3. However, the general channel structure and transmission schemes and configuration for 2-step/4-step RACH could be reused for these solutions. For the pre-configured PUSCH resources, we need to understand the general channel structure and the configuration of these resources. So, proponents of these solutions are encouraged to provide more details about this class of solutions, especially to identify the impacts to RAN1. Then, companies are in general also invited to provide views on the detailed aspects of these solutions. 
	Question 2.2: 
What are company views on above UL transmission schemes (i.e. any preference among the three solutions)? 
Please also provide details of each solution (or details of the preferred solution) 

	Company
	Company Comments
	Moderator summary

	ZTE
	We think priority should be given to MSG3 and MSGA based solutions. These two solutions share the synergy from the existing schemes in Rel-15 (INACTIVE state operation) and Rel-16 (2-step RACH). The delta needed to support the above solutions in Rel-17 is relatively small and more importantly, the impact to other groups and specifically to RAN1 for these solutions is minimal. 
On the other hand, developing a configured grant-based scheme in Rel-17 would need some more work in RAN1 in our view. So, the work on configured grant based solutions in UL and DL depends on the available TUs in RAN1. 
	· Include 2-step and 4-step RACH 

	OPPO
	We prefer to include 2-step RACH and 4-step RACH solutions, but we also think it may leave those open and we can further discuss in WI stage, at this very first stage, it may not be easy to rule out one of those?
	· Include 2-step and 4-step RACH
· Down selection can be left to WI

	LG
	We prefer preamble-less option, which is option 3. The option 3 is similar to use Configured Grant in RRC_INACTIVE, and it is similar to CG Type 1. 
The 2-step RACH in Rel-16 focuses on reducing network access time, not on user data transmission. Thus, the 2-step RACH may not be suitable for user data transmission. However, we are ok to include this in the scope. 
For 4-step RACH, we think it is low priority because we don’t see advatange of this scheme over 2-step RACH.
	· Prefer preamble-less solution (Configured grant like)

	InterDigital
	We prefer to prioritize 4-step RACH and to consider 2-step RACH only if time permits.  4-step RACH is suitable for a broader use in different scenarios whereas 2-step RACH is more intended for a smaller subset of cases requiring low latency.
	· Prioritise 4-step RACH, include 2-step RACH if time permits. 

	CMCC
	We support to include both 2-step and 4-step RACH solutions. 
	· Include 2-step and 4-step RACH 

	Huawei
	We agree with LG. The typical application scenario for UL small data transmission is industrial wireless sensor networks (IWSN) where sensors are in most cases fixed for very long time, or in cells with ISD far less than 500m. In both cases, the timing alignment (TA) may not be needed or would always be valid since the potential timing offset (TO) is less than half of a normal CP for most cases (note for ISD=500m, the maximum TA is 0.41*NCP and can be covered by a normal CP). Therefore, it is reasonable to first focus on the cases where TA is valid. 
In these cases, it is most efficient to transmit UL small data on pre-configured PUSCH like in Configured Grant. The resource and power overhead to transmit preamble is thus saved, and the channel structure as well as the resource allocation of Configured Grant can be mostly reused without much specification work in RAN1.
For cases where TA are not valid, more investigation on the feasibility for direct small data transmission needs to be performed. Note that though we already have 2-step RACH transmitting RRC ignaling directly with preambles in Rel-16 without TA, the size of the TB that have been evaluated are 56 and 72 bits respectively in RRC_INACTIVE state for comparatively larger TA values. If the TBS is enlarged to include data (note the small packets in NB-IoT could range from 20 bytes to 200 bytes following a Pareto distribution [TR45.820]), the impact of invalid TA would be large and needs to be carefully evaluated.
	· Prefer Configured Grant based solutions

	China Telecom
	We prefer to focus on the 2-step RACH and 4-step RACH solutions first. The impact for RAN1 needs to minimize.
	· Include 2-step and 4-step RACH 

	Spreadtrum 
	We prefer 2-step RACH and 4-step RACH solutions, for 2-step RACH, the main motivation is latency reduction, meanwhile the signaling overhead and the UE’s power consumption are greatly reduced, which are very important for small packet transmission.
For the pre-configured resource solution, it is suitable for RRC_INACTIVE state and the three options can be further discussed in WI stage.
	· Prefer 2-step and 4-step
· Consider also configured grant like solutions in WI

	Xiaomi
	Firstly we should focus on the 4-step RACH, then we may consider the 2-step RACH case since the  2-step RACH has the main intention to speed up the initial access.
	· Start with 4-step RACH, then consider 2-step

	Ericsson
	On 2-step RACH: It should be possible to have 2-step RACH but data after MsgB’ (this solution has more efficient data transmission and no contention-based transmission of data, so it would be baseline).
We don’t think dedicated pre-configured PUSCH resources (‘D-PUR’ in Rel-16 NB-IoT/LTE-M) should not be considered in Rel-17 since it is limited to the case of periodic and predictable traffic. Contention-based Shared PUR (‘CBS-PUR’) is essentially the same as ‘2-step RACH with payload in MsgA’ and would not have to be considered separately (the inclusion of the preamble in MsgA is essentially the difference)
Further, terminating the data transmission quickly can be equally important as signaling reduction for initiating it. Therefore we think Release Assistance Indication (RAI), Quick Release, or similar functionality would be good to consider.
For any solution, it is important that essential scheduling information is available early in the NW (BSR, CSI and PHR).

	· 4-step (?) and 2-step RACH (but data after MSGB)
· No preconfigured resources

	Futurewei
	1) For general scenarios, e.g., eMBB devices with mobility and variable payloads, 4-step RACH based approach should be the baseline.
2) For stationary devices (in terms of known and constant TA), e.g., sensors/meters, etc., approaches based on pre-configured PUSCH should be the focus.
After 1) and 2), 2-step RACH may be looked into as possible further enhancement of 1) for more limited use cases.
	· 4-step is baseline for eMBB (2-step can be considered as an enhancement)
· Configured grant like schemes for stationary devices

	Sierra Wireless
	We agree with LG and Huawei, that preamble will not be needed in the majority of cases. We should also consider contention based shared (CBS) and contention free shared (CFS) PUR which will then support non-periodic traffic the same as 2 step and 4 step. 
If 2-step is used as a starting point, we agree with Ericsson that it should be possible to have 2-step RACH but data after MsgB as this solution is more efficient, requires less quantized transport block sizes, and less blind decoding. 
	· CB and CF PUR like solutions
· 2-step RACH can be considered with data after MSGB

	CATT
	To use msgA/msg3 based on existing RACH framework seems good way to go. Furthermore these seem to be sufficient. On the other hand, we are not sure if configured grant needs to also be considered in this work. We are open to follow majority’s view on this particular point. 
	· 2-step and 4-step RACH 
· Prefer not to have configured grant 

	Samsung
	At least the RACH based approaches should be supported. Agree with ZTE's view on RACH based approaches.
Pre-configured PUSCH resources based approach can be considered for scenarios where TA is fixed/known.
	· At least 2-step and 4-step
· Configured grant solutions for known TA cases

	Lenovo&Motorola Mobility
	We agree with the Nokia’s view that all three solutions should be supported. The solution for UL should be decided based on the service type of UE and network load on resource. If we have to choose one, we prefer 4-step RACH and preconfigured UL rather than 2-step RACH, since the 2-step RACH in Rel-16 mainly consider how to reduce network access time, not on user data transmission performance as mentioned by LG.
	· Prefer 4-step RACH
· Okay to consider all 3 options

	Apple
	We prefer to study and support both RACH based and pre-configured PUSCH resource solutions in Rel-17. 
Pre-configured PUSCH resource solution is feasible for the case that TA value is known or fixed. For the stationary UE, UE can use the stored TA value for the PUSCH transmission, and for the small cell deployment, UE can perform the PUSCH transmission with TA=0. From the pre-configured PUSCH resource efficiency perspective, shared resource can be considered amongst multiple UEs. 
	· Support all 3 options

	Nokia
	All three solutions above should be supported:
1. Small data transfer via 4-step RACH,
1. Small data transfer via 2-step RACH for shorter latency scenarios, and
1. Small data transfer via configured grant like resources in UL (when TA is known or not needed) to further reduce unnecessary PRACH resources consumption and corresponding energy consumption. This approach may also offer more flexibility and reduce latency depending on PRACH opportunities configuration.
The existing 2-step and 4-step RACH procedures should be reused for small data transmission. Details to be clarified during the work include the payload size that could be accommodated in MSGA / MSG3 and potential fallback solutions.
Configured grant like resources in UL (when TA is known or not needed) should be considered mainly for deterministic traffic scenarios to reduce gNB complexity for UE activity detection and decoding. The configuration of these resources could reuse/extend the existing configuration of configured grants (e.g. type-1). 
	· All 3 options should be considered

	vivo
	We think that 2-step and 4-step RACH solutions can be prioritized.
	· 2-step and 4-step RACH prioritised

	China Unicom
	We support 2-step and 4-step RACH based enhancements.
	· Support 2-step and 4-step RACH

	DOCOMO
	We prefer to study both 2-step RACH based solution and UL transmission on pre-configured PUSCH resources in Rel.17 since the two solutions are motivated by different use case and scenarios e.g. for pre-configured PUSCH resources, it is suitable for small cell deployment assuming TA=0. About the impacts to RAN1, Rel.15 or Rel.16 configured grant mechanism can be re-used as much as possible to reduce the standardization efforts.
	· Support 2-step RACH and Configured grant based solutions

	SONY
	Consider all three options: PUR (i.e. Configured grant like resources) is already supported in LTE and should be adopted for NR as well. But for wider applications, 2-step RACH (MSGA payload) andor 4-step RACH (MSG3 payload) should be considered.
	· All three options

	Intel 
	2 step and 4 step RACH should be considered.  Preconfigured UL resources can have RAN1 impact and can be considered lower priority based on TU available in the different groups.
	· Support 2-step and 4-step RACH

	Vodafone
	Both 2-Step and 4-Step RACH solutions have their use cases in the network and we like to support these solutions. 
Furthermore, network conditions must be satisfied in order for the 2-Step RACH  to work properly, e.g. D-PUR resources
	· Support 2-step and 4-step
· Network conditions should be right for 2-step/D-PUR



Email Discussion summary: 
· Apart from 2 companies, all other companies said that RACH based solutions should be supported (either 2-step or 4-step or both)
· Companies also noted that 2-step and 4-step RACH solutions share similar framework and minimise impact to RAN1
· 10 companies said that something like configured grant or PUR like solutions could also be considered in the scope, whilst some other companies noted that this might have more RAN1 impact. It was also noted that 2-step RACH without RACH is similar to some of these solutions. 
WID objectives:
· Include both RACH based solutions
Down-scoping discussions for RAN#86
· Discuss whether to also include Configured Grant/Preconfigured Resource like solutions (considering RAN1 TUs)
· Also consider MSGA without RACH as a possible alternative
2.3.	INACTIVE state aspects
As noted in section 2.0, the focus will be on INACTIVE state. So, in this section we discuss the specific details of INACTIVE state for small data transmission. 
Multiple companies have said that solutions for small data transmission should consider options with and without anchor relocation. In this section, we encourage companies to provide more details on these aspects. Specifically, provide details of how these solutions work and details on impacts to other groups. 
	Question 2.3: 
Please provide details of the solution with and without anchor relocation for INACITVE data transmission for UL (and also DL assuming DL optimisation is supported per above) 
Please provide any details of the solutions so that we can identify specific objectives and impacts to other groups (e.g. RAN3)

	Company
	Company Comments
	Moderator summary

	ZTE
	In Rel-15, RAN Area Update procedure is supported with and without anchor relocation. Whether the anchor node is relocated or not depends on the network decision. We think we can extend this mechanism to support data transmission with and without anchor relocation. Again, whether anchor is relocated or not upon small data transmission should be up to network decision. Both solutions can be considered in RAN2/RAN3. 
The impact to RAN3 will be there to support new UP data transmission especially in the case where anchor is not relocated. 
The security framework developed in Rel-15 for INACTIVE state can be considered and details can further be discussed in RAN2. 
	· Data transmission with and without anchor relocation to be supported

	OPPO
	It would be good to consider small data transmission with and without anchor reolocation. For the case when anchor gNB reolocation, it can further study whether the gNB forward the small data or the gNB can fetch the context like the behaviour for RAU procedure with anchor reolocation.
We agree the details can be discussed further in WI stage.
	· Data transmission with and without anchor relocation to be supported

	LG
	To limit the scope of the WI, we prefer to focus on “without anchor relocation” case.
	· Prioritise no-anchor-relocation case

	InterDigital
	Agree with LG.
	· Prioritise no-anchor-relocation case

	CMCC
	We support to consider both with and without anchor relocation. The decision of relocation is made by network side.
	· Data transmission with and without anchor relocation to be supported

	Huawei
	Small data transmission with and without anchor relocation should both be supported. We agree with OPPO that the details can be decided later by the WGs.
	· Data transmission with and without anchor relocation to be supported

	China Telecom
	Solution with and without anchor relocation is ok for us. The network should be responsible for the selection of solutions.
	· Data transmission with and without anchor relocation to be supported

	Spreadtrum 
	We prefer to prioritize the solution without anchor relocation for INACITVE data transmission, if the time is permitted, the solution with anchor relocation can be considered, the details can further be discussed in RAN2.
	· Prioritise no-anchor-relocation case

	Xiaomi
	Agree with ZTE
	· Data transmission with and without anchor relocation to be supported

	Ericsson
	We think UE context should be fetched from source gNB for any solution involving user-plane data transmission. 
	· Support anchor relocation only (?)

	Futurewei
	Both data transmission with and without anchor change should be supported, and it is up to network to determine either data forwarding or context fetch should be performed.
The details can be left to RAN2 and RAN3 in WI discussions.  
	· Data transmission with and without anchor relocation to be supported

	CATT
	For the use case of background small data transmission, the anchor node may be relocated. Both with and without anchor relocation should be supported. The details can be discussed further in WI stage.
	· Data transmission with and without anchor relocation to be supported

	Samsung
	Small data transmission with and without anchor relocation should be supported.
	· Data transmission with and without anchor relocation to be supported

	Lenovo&Motorola Mobility
	We are positive to both solutions. It should be up to network to decide to use one from these two solutions.

	· Data transmission with and without anchor relocation to be supported

	Apple
	Both solutions with and without anchor relocation should be supported. 
	· Data transmission with and without anchor relocation to be supported

	Nokia
	Both solutions, i.e. with anchor relocation and without anchor relocation (which helps minimizing latency and signaling) should be supported for INACTIVE small data transmission (in UL). It should be up to network to determine whether to use either solution.
The solution with anchor relocation can reuse the existing mechanisms of INACTIVE such as the path switch and security key update procedures.
The solution without anchor relocation, where the target node forwards the UL payload over the Xn interface to the anchor node, removes the need for UE context fetching and path switch procedures. RAN3 should be in charge of implementing the required Xn exchange and SA3 should identify any security issue/limitation that should be considered when designing this solution.
	· Data transmission with and without anchor relocation to be supported

	vivo
	We have no strong view on this point. It would be nice to support the UE mobility in a large area if the anchor relocation is needed. 
	· No strong view but likely okay to support data transmission with and without anchor relocation

	China Unicom
	Both solutions with and without anchor change can be considered, and specific details can be further discussed in RAN2 and RAN3.
	· Data transmission with and without anchor relocation to be supported

	DOCOMO
	We are OK to discuss solutions with and without anchor relocation for INACITVE data transmission. We share the views that whether anchor is relocated or not upon small data transmission should be up to network decision.
	· Data transmission with and without anchor relocation to be supported

	SONY
	We agree to consider the small data transmission without anchor relocation.
	· Prioritise no-anchor-relocation case

	Intel
	Majority of the small data transmission targeted by this work may not require mobility.  Hence anchor relocation based solutions should be sufficient.  Data transfer without anchor relocation has wider impact on security and other network interfaces requiring specification work across SA3 and other groups.  
	· Data transfer with anchor relocation

	Vodafone
	Although both solutions, with and without an Anchor would be useful to have, our preference would be to have a solution with the Anchor base-0station/ With Anchor solution makes the overall design of the network simpler.
	· Solution with anchor relocation



Email Discussion summary: 
· Most companies (13/22) said support both solutions with and without anchor relocation
· Of the companies that said they prefer to support only one, there seems to be an even split to support these options, so it seems we can proceed with both options and decide any scoping down in the WG if needed (RAN2)
WID objectives:
· Include both options with and without anchor relocation
· RAN2 may discuss and decide if only one of these options should be supported based on the discussion in the WG
Down-scoping discussions for RAN#86
· No further down-scoping at plenary level is proposed for the solutions with and without anchor relocation (can be left to RAN2)

3. Discussion on the preliminary set of objectives
At RAN#85 a preliminary set of objectives has been discussed. These objectives are updated based on the feedback received during the RAN#85 meeting and provided below. Companies are invited to provide any further comments to these general set of objectives. 
Objectives for small data enhancements
Supported use cases/scenarios:
· The work should support small data transmission for UL initiated (MO) use case [RAN2, RAN1, RAN3]
· Optimisations for DL initiated (MT) case are FFS (this is being further discussed in phase-2 per above) [RAN2, RAN1]
· Subsequent data transmission in both UL and DL can be supported (but under network control) [RAN2]
· The work should support small data transmissions from RRC_INACTIVE state [RAN2, RAN3]
· IDLE state related optimisations are not supported (per the discussion above, the proposal is that work on IDLE mode can now be excluded). 
· 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
Details of solutions for UL in INACTIVE state
· 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) [RAN2]
· The following solutions will be supported for small data transmission 
· 2-step RACH
· General procedure for 2-step RACH with small data transmission [RAN2]
· Aspects related to enabling increased payload sizes form MSGA [RAN2, RAN1]
· 4-step RACH and 
· General procedure for 4-step RACH with small data transmission [RAN2]
· Aspects related to enabling increased payload sizes form MSG3 [RAN2, RAN1]
· Transmission of UL data on pre-configured PUSCH resources – when TA is known or not needed
· General procedure for small data transmission with pre-configured PUSCH resources [RAN2]
· Configuration of the pre-configured PUSCH resources for small data transmission in UL for INACTIVE state [RAN2, RAN1]
· Transmission of subsequent UL/DL small data without moving into full connected state to be considered based on the chosen solution and should be under network control [RAN2]
· INACTIVE state context and transmission of small data with and without relocation of anchor gNB [RAN2, RAN3]

	Question 3.0: 
Companies are invited to provide general feedback and comments on the above set of objectives (e.g. any detail on which RAN groups are impacted for each objective, any specific further details for each etc). Please avoid discussing the details of topics that have been explicitly mentioned in section 2.x above. 

	Company
	Company Comments
	Moderator summary

	ZTE
	In general, we prefer to focus the work mainly on INACTIVE state optimisations for UL. 
Impact to RAN1 can be minimised by reusing the Rel-15 and Rel-16 work on INACTIVE state and 2-step RACH respectively. Further clarity is needed on amount of work needed to support preconfigured UL resources, specifically in RAN1. 
	

	OPPO
	We’re in general ok with the above wayforwad for further discussion.
Regarding the following:
· 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) [RAN2]
We are not sure if it’s ok to reuse the conclusions from R-15 SI. Basically for those two options, the RRC Inactive state does not even exist back then. Now we have RRC Inactive state in the spec, maybe we don't really need to mention those two options developed during R15 SI as the baseline?

	

	LG
	We are generally ok with the proposal.
For “Small data transmissions for UL in RRC_INACTIVE shall reuse the conclusions from the Rel-15 small data transmissions work in NR”, we agree with OPPO that R15 agreement does not need to be a baseline for Rel-17 work. At that time, the RRC_INACTIVE was not introduced, and the situation may be different from now.
If the scope reduction is required, we think 4-step RACH could be scoped out because 2-step RACH is better than 4-step RACH.
	

	InterDigital
	We are in general ok with the proposal, with priority given to UL in RRC_INACTIVE and to 4-step RACH based solutions. 
	

	CMCC
	We agree with the proposals. And we consider 2 step RA should not be ruled out or deprioritized.
	

	Huawei
	We are generally ok with the structure but we think the DL study should be added to the scope. We provide some revision in remarks below, trying to minimize the changes due to the introduction of DL study. 
Supported use cases/scenarios:
· The work should support small data transmission for both UL initiated (MO) and DL initiated (MT) use cases [RAN2, RAN1, RAN3]
· Subsequent data transmission in both UL and DL can be supported (but under network control) [RAN2]
· The work should support small data transmissions from RRC_INACTIVE state [RAN2, RAN3]
· IDLE state related optimisations are not supported (per the discussion above, the proposal is that work on IDLE mode can now be excluded). 
· 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
Details of solutions for UL and DLsmall data transmission in RRC_INACTIVE state
· Small data transmissions for UL and DL 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) [RAN2]
· Study and specify the following solutions for UL and DL small data transmission in RRC_INACTIVE state, including aspects such as general procedures, and resource allocation, etc. [RAN2, RAN1]
· UL solutions
· 2-step RACH
· 4-step RACH and 
· Configured Grant when TA is valid 
· Mainly reuse the existing design of Configured grant in RRC_CONNECTED state in NR
· DL solutions
· Direct DL small data transmission to UE
· DL small data transmission initiated with RAN paging
· Transmission of subsequent UL/DL small data without moving into full connected state to be considered based on the chosen solution and should be under network control [RAN2]
INACTIVE state context and transmission of small data with and without relocation of anchor gNB [RAN2, RAN3]
	

	China Telecom
	We are generally ok with the proposal.
	

	Spreadtrum 
	In general, we are ok with the above proposal.
In addition, UP data transmission is not allowed in MsgA for 2-step RACH in the case of RRC_INACTIVE state, some differences should be considered if we agree 2-step RACH based solution.
	

	Xiaomi
	Agree with InterDigital
	

	Ericsson
	We have the following comments on the above objectives:
· Down-selection to ‘with RRC signaling’ could be done already now since it is more straightforward to reuse Rel-15 and Rel-16 LTE/NR solutions.
· Regarding “The following solutions will be supported for small data transmission” we think there could be a down-selection and only the solution with the largest gain should be specified, not all solutions without shown technical merits. 
·  ‘Transmission of UL data on pre-configured PUSCH resources’ could be excluded since it is either targeting the limited use case of periodical and predictable traffic, or is essentially the same as ‘2-step RACH with data payload in MsgA’ (see our reply above).
· Regarding transmission of subsequent UL/DL small data support, we think that the part “without moving into full connected state“ can be confusing. If we consider LTE solutions for DL, it is possible to either have data + RRCRelease in Msg4 or data+RRCResume in Msg4. There is no need to have yet another solution where the UE would be in some limbo state in between INACTIVE and CONNECTED.
	

	Futurewei
	The preliminary set of objectives look generally fine, with addition of the support of DL small data transmission, as proposed by Huawei.
In case that prioritization/down-scoping discussions are needed before finalizing the WID, 4-step RACH and pre-configured PUSCH based approaches can be considered as baselines for eMBB and MTC oriented applications, respectively. 2-step RACH can have lower priority as a further enhancement of 4-step RACH for limited use cases.
	

	Sierra Wireless
	We are in general Ok with the above proposal.
	

	CATT
	We are generally OK with the list. 
There are a few points to mention. 
First of all, it is not to introduce new states for UE, so might be useful to find a better wording for “full connected state”, to avoid misunderstanding. 
Secondly, according to the previous discussions some aspects might be dropped, e.g., configured grant, DL aspects, etc. Of course this depends on majority’s view. 
Then we also second concerns from OPPO, regarding how to follow the existing studies. 
	

	Samsung
	DL data should also be considered if time permits.
	

	Lenovo&Motorola Mobility
	We are in general fine with the proposal, for UL in INACTIVE state, with priority given to 4-step RACH based solution and preconfigured UL based solution.
	

	Apple
	DL study should be added, and Huawei’s suggestion on the downlink part is fine to us.   
	

	Nokia
	The current formulation of the potential objectives offers a reasonable foundation for the WID, which should be fine-tuned based on the outcome of phase 2. 
However, the statement “Down selection between options with and without RRC signaling (left to RAN2) [RAN2]” appears unclear and could be removed given that the solutions to be supported are listed explicitly.
	

	vivo
	Regarding the 3 options, we think that each option has its own specific use cases. We think that 2-step RACH and 4-step RACH should be considered in the first place.
	

	China Unicom
	In general,  the objectives looks fine and further scoping can be done based on the available TUs.
	

	DOCOMO
	In fact, the solutions studied in Rel-15 assumes RRC_INACTIVE, as described in Annex G of 38.804, hence it is efficient to use the conclusions from the Rel-15 small data transmissions work in NR as the starting point. We also prefer to give high priority for UL case. We are open to discuss all three solutions and based on the time and workload to do down-selection in future if needed.
	

	SONY
	We are generally ok.
	

	Intel
	In general, we think the work scope should be realistic and consider the TU available in RAN2 and other working groups.    
	

	Vodafone 
	We are happy with the above proposals and network features. In general, these features are good tools in operator’s toolbox to provide various services in various scenarios. 
	


Email Discussion summary: 
· Companies seem generally happy with the proposed scope
· One company said that further down-selection between the options “with and without RRC signalling” as discussed in Rel-14 in RAN2 seems worth a try at plenary
· Some discussion on down-scoping based on above seems to be helpful to focus the scope
Down-scoping discussions for RAN#86
· Try if we can select one option between the options with and without RRC signalling at RAN#86
4. Summary of phase-2 and final set of objectives
The following set of objectives will be submitted to RAN#86:
Small data transmission enhancements for NR in Rel-17 should support the following: 
· For the RRC_INACTIVE state:
· UL small data transmissions for RACH-based schemes (i.e. 2-step and 4-step RACH):
· General procedure for INACTIVE state to enable UP data transmission for small data packets in MSGA and MSG3 [RAN2]
· Note: Conclusions achieved during Rel-14 study item shall be used as the starting point for the specification work
· Down selection between options with and without RRC signaling in MSG3/MSGA [RAN/RAN2 - tbd]
· Enable larger payload sizes (actual payload size can be up to network configuration) for MSGA and MSG3 to support UP data transmission in UL [RAN2, RAN1] 
· Context fetch and data transmission in INACTIVE state [RAN2, RAN3]
· Discuss UP data transmission with and without anchor relocation, up to RAN2 to decide any down-selection of these options [RAN2]
· Transmission of subsequent data in UL and DL should be under network control [RAN2]
· Solutions should consider DL small data transmissions initiated by RAN paging [RAN2]
· Note: No new RRC state should be introduced
· Transmission of assistance information and essential scheduling information should also be considered [RAN2, RAN1]
· Information may include BSR, CSI and PHR 
· Note: Focus should be on licensed carriers and the solutions can be reused for NR-U if applicable without changes
· [bookmark: _GoBack]Transmission of UL data on pre-configured PUSCH resources (i.e. configured grant) – when TA is known or not needed 
· General procedure for small data transmission with pre-configured PUSCH resources [RAN2]
· Configuration of the pre-configured PUSCH resources for small data transmission in UL for INACTIVE state [RAN2, RAN1]
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