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This document summarizes the following email discussion:

[NR-AH#xx][NR] UL data in INACTIVE (Huawei/Ericsson)
	Using the understanding of option A and B developed at this meeting, identify the commonalities and differences between option A and option B. Should consider all the questions previously identified except security which can be further considered after response received from SA3. The commonalities/differences should not go to a more detailed level that that captured in the meeting.
	Intended outcome: Report to next meeting.
	Deadline: Thursday 02/02/2017

The comparison is directed to evaluating the two solutions as previously agreed, with respect to the following list of questions:
-          1) How DL acknowledgement is handled (both on RLC and HARQ level and on application layer) and how DL data is handled?
-          2) How to decide when to use small data transmission (Solution B) rather than move to connected and then transmit data? how potential subsequent transmissions and/or “large data” is handled, requiring transition to “full connected state”?
-          3) How contention resolution (e.g. RACH collisions) is handled?
-          4) How the potential overload and congestion is handled in initial access (like RACH)?
-          5) How is the UE context located and identified in the network (e.g. based on UE context ID)?
-          6) How to ensure that only the right UE is using the UE context meaning the UE need to provide some proof of having the right UE security context? 
-          7) How the AS state is updated and maintained in the network (incl. security keys, NCC, sequence numbers)?
-          8) How the user plane (e.g. DRBs) should be configured for sending the data?
-          9) Relation to existence of contention based (RACH less) channel i.e. whether there is RACH, if so whether it is 2-step or 4-step (there could be 3 options)?
-          10) Whether 0, 1, 2 or 3 RRC messages are used (from latency and overhead perspective, less messages could be better)?
-          11) Which tasks does the UE perform, e.g. RLM, CSI/RRM measurements, etc. at each step.
-          12) Whether the proposed solution would affect the coverage by deteriorating the success rate of RRC signalling transmission.
-          13) Grant size, what are the supported sizes and how does the network determine the size to allocate?

The related questions are identified in each section (because the above list of questions was formulated before the recent email discussions, the mapping is not one to one, and a few questions were not addressed by the previous email discussions and are called out separately here).  

Description
Regardless if A or B are selected the network should be able to associate the AS context of the UE in RRC_CONNECTED with an AS Context ID (e.g. Resume ID, like in LTE). Assuming LTE as baseline, that would be provided in the message that deactivates / suspends the RRC Connection and moves the UE to RRC_INACTIVE (although companies may provide their views whether their proposal would deviate from the baseline). In the network and the UE, the UE context is stored so as to be accessible by the AS context ID. Regardless if solutions A or B will be standardized, it has been agreed that another mechanism will be defined to transmit data in NR i.e. via a full state transition from RRC_INACTIVE to RRC_CONNECTED where the “AS context ID” should be transmitted in message 3 (e.g. “RRC Resume Connection Request”) so the network can locate the AS context. Once the AS context is located the target gNB can fetch the context from the source gNB.

UE context management
[Question 5: How is the UE context located and identified in the network (e.g. based on UE context ID)?]
It has been identified either in solutions A or B for small UL data transmission in RRC_INACTIVE, the “first” message (e.g. in solution B, an RRC Connection Resume Request) multiplexing at least the small UL data and the AS Context ID enables the network to locate and identify the AS context. Such a function to locate and identify the AS context is also needed for the ordinary full state transition agreed in RAN2, from RRC_INACTIVE to CONNECTED. Before the network deactivates / suspends the RRC connection an AS context ID is provided and associated to the UE AS Context that is stored at the gNB while the UE is in RRC_INACTIVE. That enables the network to find the AS context, either fetch the AS context and/or route the small data to the source gNB, and decrypt the encrypted small UL data.
Question 1a: Companies are welcome to express their views regarding whether there are differences between the solutions regarding the indexing of the AS context by an AS context ID, as in the full state transition from RRC_INACTIVE to RRC_CONNECTED.
	Company name
	Comments/Suggestions

	ZTE
	We think there is no difference since the same AS context ID will be saved by the UE when it is driven to the INACTIVE state

	Interdigital
	Both solutions are similar as they both require a UE ID to be provided.  The only difference is whether it carried in RRC signalling (Solution B) or MAC CE (Solution A).  

	Nokia
	At least on high level we don’t see any differences – in fact it is preferable trying to align handling as much as possible to avoid having unnecessarily new procedures defined.

	Panasonic
	There is no difference since UE uses same context ID when makes transaction from RRC inactive to RRC connected.

	vivo
	We think UE ID can be used for AS context ID for both solutions, so there is no difference between solution A and solution B.

	Intel
	We share the view that the same "AS context ID" can be used for both solution A, solution B and even for the 3-RRC step procedure that transitions the UE state from RRC_INACTIVE to RRC_CONNECTED. As it is explained, this "AS context ID" uniquely identifies the AS Context associated with a UE and the gNB where it is stored. Moreover the "AS context ID" could be defined following similar principle as in LTE with the resumeID.

	TCL
	AS context should be indexed the same way whatever Solution A/B.

	Ericsson
	We share the view that the UE context is located and identified in the network via an “AS Context ID” which is allocated by the network and stored in the UE (and the network) when the UE goes to RRC_INACTIVE and located when the UE either tries to transmit small data.

We also share the same view as Intel that the same mechanisms and identifier is also used for the transitions between INACTIVE and CONNECTED states.

As Nokia also pointed out, we should avoid unnecessarily new procedures defined. In that sense, the whole definition of context fetching identifiers, fetching and mapping mechanisms should be the same as the ones used for the transitions between INACTIVE and CONNECTED.

	Huawei
	We see no difference in this respect although the context fetch behaviour has differences (see question 1c).

	CATT
	The same context ID should be used for solution A, B and the state transition procedure from RRC_INACTIVE to RRC_CONNECTED. As stated by Interdigital, the context ID could be included in RRC signalling for solution B and state transition procedure (same RRC signalling is used for the two cases), and the context ID could be included in MAC CE for solution A.

	Fujitsu
	We agree that for both solutions the function to locate and identify the AS context is needed. But it should be discussed whether the AS context could be identified by “AS Context ID” or “UE context ID”, meaning that we are not sure what the difference is.

	OPPO
	Generally,we don’t think there is big difference regarding the intention of fetching the context. But we are wondering whether we need to have the restriction to use the exact same ID in solution A and solution B.

	Mediatek
	We should align and use a single ID to identify the AS UE context for all cases when it need to be identified, i.e. in RRC_INACTIVE, at transition to CONNECTED, and preferably also at recovery from RLF. We see no reason why this would be different for different solutions, A/B.

	Qualcomm
	The same ID would be applied for both options A/B.

	Samsung
	We share same view with other companies that the same ID, e.g. "AS context ID", could be used for both solutions A and B. 

	
	



Rapporteur’s comments: No company identified a difference in the use of the AS context ID as a key for the UE context. Two companies (Interdigital, CATT) noted that the transport for the ID is different (MAC signalling in solution A, RRC signalling in solution B). Several companies indicated a preference to have the same identifier used as for the transition between RRC_INACTIVE and RRC_CONNECTED.
Proposal 1a1: The UE AS context identifier used for uplink data transmission in RRC_INACTIVE should be the same as the one used in state transition from RRC_INACTIVE to RRC_CONNECTED.
Proposal 1a2: The UE AS context is located and identified in the network via an “AS Context ID” which is allocated by the network and stored in the UE (and the network) when the UE goes to RRC_INACTIVE and located when the UE either tries to transmit small data and/or to perform a transition to RRC_CONNECTED.

Although for solution B the content of the AS context was not discussed, the fact that it relies on the same RRC signalling used for the state transition may imply a similar AS context as in LTE. Based on the previous email discussion it has been identified that the UE AS context maintained in solution A was described as follows:
The UE context in RRC_INACTIVE includes the configuration of radio bearers, logical channels and security.  The UE maintains the same PDCP entity like in RRC_CONNECTED and maintains PDCP COUNT and SN of PDCP.  The possibility to maintain the RLC entity and SN is FFS.  Additional information can be considered for the context if a need is identified.

.
Question 1b: Since there is no explicit discussion on Solution B, companies can express their view about commonalities and/or differences in B compared to what has been agreed in A and/or differences to LTE?
	Company name
	Comments/Suggestions

	ZTE
	for solution A, all the radio configuration enabling data transmission/reception should be kept by UE so that UE can transmit data without any resumption procedure.
Assuming basic functionality of RRC connection resume procedure is to resume UE’s radio configuration and enable data transmission of suspended DRB i.e. no additional radio configuration is needed, then there is no difference between solution A and solution B in terms of radio configuration in control plane.
In user plane it is however not so clear. Solution B takes LTE resume procedure as baseline. If we follow LTE’s spec then user plane is reset. But in case old key will be kept to deliver the data in message3, then maybe user plane context can be also kept

	Interdigital
	Both solutions are similar as they maintain the radio bearer and logical channel configuration.  In proposals for solution B, the SN of PDCP is reset at each transmission.  If this is the case a new key would also needs to be generated each time to avoid replay attacks.  This is not required for solution A, which may maintain the SN, and also the security context in some scenarios.   


	Nokia
	We don’t see a need to have different context from Solution A. 

	Panasonic
	For solution A, UE keeps U-Plane entity which allows UE to send/receive UL/DL data without RRC resume procedure.
For Solution B, U-Plane entity may be kept but the relation to RRC resume procedure is not so clear.

	vivo
	We also think the agreements in solution A is also suitable for the solution B because the data is also delivered in message3, i.e. use the old key and PDCP SN. It is depended on the network to update the new key in message 4, i.e. update the NCC,  

	Intel
	The same AS Context description could be used for both solution. The difference may come when initiating the 1st transmission, on whether all the stored information could be used directly or whether any of it needs to be reset, or whether needs to be updated by the eNB. This would be related to the three scenarios that RAN2 described on Q1 of the security related LS sent to SA3 (e.g. if the UE "resumes" in same cell or within a cell that has access to the UE PDCP context directly - scenario 1 and 2-, the same definition is applicable; and if the UE "resumes" in a different cell that requires fetching the context –scenario 3-, the PDCP needs to be restored, as well as, other layers).

	TCL
	AS context contents should be the same whatever Solution A/B.

	Ericsson
	We agree with Intel that the context of the AS context is not the most distinguishing aspect of A and B, but perhaps how the UE will use it once it wants to transmit data.

In solution A, there is an assumption that small data is transmitted using old security keys to encrypt the small data (at least in some scenarios). Our understanding is that this might not be acceptable, but SA3 input may clarify that. Even if SA3 would accept that possibility, proponents of solution A seem to agree that there will be anyway likely scenarios where the new keys must be generated e.g. when the UE tries to transmit in a cell from a new PDCP entity. Hence, in our view, the usage of the old keys by solution A limits the usage of the feature to the UE moving across a single PDCP entity. We foresee two issues here:
i) we anyway need a solution where UE moves to a new PDCP area so new keys are generated, regardless if A or B are supported and
ii) that would require the network operator to expose its architecture to the UE, which is typically something to be avoided unless it is proven to be necessary. Hence, we do not understand the motivation to enable the UE to use the old keys considering the risks and the need to anyway define a solution where the new keys are used.

In addition, maintaining the old keys also means maintaining the PDCP sequence number which you do not need to do for B, where new keys could be derived thanks to NCC transmitted in the suspend procedure.

Finally, there is an FFS about RLC. in our view, keeping the RLC context in RRC_INACTIVE is unnecessarily complex and does not provide clear benefits: the network will send a UE to RRC_INACTIVE if it has no more pending data. Hence, the RLC window will be empty anyway. Nevertheless, the network would need to maintain the RLC window state variables and timers and even forward them to the cell in which the UE resumes the connection. We would like to point out that RAN2 decided earlier that maintaining an RLC entity is not even necessary for regular CONNECTED mode mobility where the UE may be in an active data transmission. Even there, the RLC entity is re-established. Hence, there is certainly no benefit to maintain an empty RLC entity for an INACTIVE UE.

	Huawei
	It’s clear that both solutions require to keep the PDCP entity and not the MAC entity, so the main question is RLC which was left FFS for solution A and not captured one way or another for solution B.  So in terms of the meeting agreements, we think solutions A and B are aligned in this respect.  As a practical solution, we support keeping the “static” portions of the RLC context (timer values etc.) while the “dynamic” portions (SN window) do not need to be stored.  As noted in discussion in the meeting, the window would be expected to be empty anyway.

We think PDCP reset can be avoided at least in solution A.

	CATT
	We think the agreed UE context is applicable to both solution A and solution B. We need SA3 response to RAN2 LS on inactive state and continue the discussion on the user plane reset.

	Fujitsu
	One of the major differences is the RLC handling. For Solution A, it could be possible to maintain RLC configuration e.g. RLC mode, direction, and SN length. On the other hand, for Solution B, it seems that it is not possible to maintain RLC configuration if the assumption of Solution B is to utilize legacy RRC connection resume procedure since RLC configuration is suspended in the legacy procedure before the reception of RRCConnectionResume from the network.

	OPPO
	We agree with Nokia and don’t see a need to have different context from Solution A.

	Mediatek
	We think that wether a security key transformation is needed ot not at cell change could be dependent on SA3 requirements regardless other aspects of the final RAN2 solution. When the UE is in RRC_INACTIVE, the UE context should have sufficient information to 1) support data transmission without state transition, 2) support fast transition to full connected. We think the best way is that a simplified user-plane configuration is used when in RRC_INACTIVE, i.e. only a default data radio bearer, and that the full bearer configuration is used when transiting to full RRC connected. Such user-plane handling could enable a system where context fetch (and CN anchor relocation) is not needed at every UE activity when in RRC_INACTIVE, and could thus be good enough and future proof towards M2M cases. 

	Qualcomm
	For solution A, we assume at least the first data is ciphered and integrity protected with the old security keys. On our understanding, the security keys shall not be transferred to the other nodes. Therefore the data should be processed at the anchor gNB as the AS context is stored there. But let’s see what SA3 says.

For solution B, RRC is always involved so we think the context transfer towards the serving gNB always happens upon data transmission.
Here is the reason.
Assumption: Msg3 RRC message is integrity protected via the old key and the LTE security procedure for mobility would be the baseline for NR.
The procedure for the solution B as follows:
1. Msg3 RRC message is forwarded to the anchor gNB for integrity check.
2. Case1: RAN decides to keep UE in inactive state,
So there is no point to transfer the UE context to the serving gNB. Therefore Msg4 RRC message should be integrity protected via the old key at the anchor gNB.
Case 2: RAN decides to move UE in active state.
UE context would be transferred to the serving gNB and the Msg4 RRC message should be integrity protected via the new integrity key derived for the serving gNB.
Now we can see the problem that UE needs to use different key for integrity check of the Msg4 RRC message sent over the same SRB and it’s not easy for the UE to do that.
The solution would be either 1) the old key is always used or 2) the new key is always used for the Msg4 integrity protection. 1) old key case requires the anchor gNB transfers the old key to the serving gNB but we believe from security point of view, that’s not good idea. So 2) new key would be the only solution for this. Therefore solution B always requires UE context transfer.

	Samsung
	We should not be mixing the UE context and how it is used for different solutions and purposes. From the viewpoint of information that a UE context might have, it can be the same for both solutions and we cannot see why it should be different. It is true that solution A an B might involve different security keys. However, let’s firstly wait for the SA3 response. Even if we end up with a decision that different keys are applied for different solutions, logically it still can be embraced by a single UE context.



Rapporteur’s comments: Five companies (OPPO, CATT, TCL, vivo, Nokia) identified no difference.  Five companies (Intel, Huawei, Panasonic, InterDigital, ZTE) felt that A could offer the ability to avoid reset of some user plane entities.  One company (Qualcomm) considered that solution B always requires UE context transfer.  One company (Ericsson) considered that solution B does not need to maintain the PDCP sequence number, under certain assumptions about security.  One company (Fujitsu) felt that solution A can maintain the RLC context while solution B cannot.  One company (Mediatek) suggested that a simplified user plane context could be used (apparently for both solutions).
There were also several comments relating to management of the RLC context, applicable to both solutions.  One company (Ericsson) felt that it was not desirable to maintain RLC context.  One company (Huawei) suggested that the “static” portions of the RLC context such as timer values could be stored, but not the “dynamic” portions such as SN window.
One company (Samsung) emphasized the need to distinguish the context itself from how the context is used, and saw no difference between solutions in the content.
No proposal for this question.

In both solutions A and B, a potential commonality is that the context can be stored in an “anchor”/source gNB and may be fetched to the new serving gNB when needed upon the triggering of small data transmission and/or transition from RRC_INACTIVE to RRC_CONNECTED. There was no agreement taken on when the context fetch is required.
Question 1c: Companies are welcome to express their views whether they agree or not with that commonality- Any comment on when context fetch is needed in the respective solutions?
	Company name
	Comments/Suggestions

	ZTE
	Our understanding is that it is feasible no matter whether UE context is fetched or not. That’s why it is network’s decision and should be left for RAN3 to further discuss. On the other hand it maybe also helpful for RAN2 to go further if we have a working assumption. And we intend to think if network decide that UE should come to RRC_CONNECTED state and more data transmission/reception is needed then UE context should be fetched. Again this doesn’t mean context fetch and UE entering RRC_CONNECTED are always linked with each other

	Interdigital
	We don’t see any difference in the two solutions regarding this aspect.  

	Nokia
	Preferably this would be invisible to UE and it is up to NW to decide when context is transferred (if any) to new gNB. But from NW point of view wouldn’t it be best to move context to new gNB at earliest point possible or is there some benefit of delaying it?

	Panasonic
	When UE sends UL data in this case context fetch is needed in both solution A and B.

	vivo
	We think both solutions need to context fetch, but for solution A, we are not totally clear how the solution A tries to fetch the context when the UE context is not present in the new serving gNB because we assume that the short MAC- I is not carried when the UE ID+ data is sent. It can be discussed further.


	Intel
	Our understanding is that solution A is more suitable for scenario where the UE AS Context does not need to be fetched. Our motivation is that we prefer to keep the AS security key generation in the RRC level, understanding that this functionality still is required in RRC level for the case when a new RRC connection is established.

	TCL
	The storage of the context in an “anchor”/source gNB and that may be fetched to the new serving gNB should be a commonality for Solutions A/B, also when the fetching is done.

	Ericsson
	We also agree with all that both solutions A and B must have some context fetching solution.

As expressed by other companies we also have some concerns with the context being fetched in solution A without any authentication mechanism. In LTE, short MAC-I is used to partially verify that the target gNB should try to fetch the AS context in the source gNB. We should have at least the same security level as in LTE or higher in NR.

We also share the same view as Nokia that there are no clear benefits to not move the AS context to new serving gNB as soon as possible.

	Huawei
	We expect that the context would always be fetched when entering RRC_CONNECTED as the serving gNB would need to generate RRC signalling for the transition.

For small data transmission, solution A can work either with context fetch, or with data forwarding to the anchor gNB.  Solution B requires the context fetch since the serving gNB needs to process and generate RRC signalling, e.g. an RRC entity would be needed to authenticate the Resume Request message in Msg3 and to generate an authenticated Resume command in Msg4.

	CATT
	Context fetch in our view is a network function and should be discussed in RAN3. The UE may not know when the context fetch to the current gNB is performed. As commented by Intel, there may be an association between the context fetch and the new security key generation, but that depends on the new security key concept for NR. Where RAN2 needs input from SA3.

	Fujitsu
	First of all, we would prefer to clarify what “anchor” source gNB would be.

	OPPO
	For both solutions, the UE context fetch is necessary since UE moves inside RAN notification area without notifying the NW.

	Mediatek
	Weather the context is fetched or not should be a network decision. With mandatory context and CN connection relocation at every UE activity in a new cell, RRC_INACTIVE state may in many cases of infrequent data be less efficient than using RRC_IDLE, e.g. if we have a relocation at every TAU, and RAN registration update. Furthermore at PDCP relocation we expect that Header Compression cannot be maintained. We expect mandatory relocation / context fetch is mainly a problem for m2m use cases, that requires more agreesive optimization than MBB background traffic. So, in summary: if we allow UE activity / data transmission / signalling in RRC_INACTIVE without requiring relocation, there is a significant benefit to stay in RRC_INACTVE. In any case, at transition to full CONNECTED, relocation would indeed be required. 

If we instead go the way that relocation / context fetch / full resume is always done at UE activity in a new Cell also in RRC_INACTIVE, the difference is quite small between the UE staying in RRC_INACTIVE or going to RRC_CONNECTED at data transmission. 

	Qualcomm
	See our comment for Question 1b.

	Samsung
	As a starting point, we would like to see aligned approach for both solutions. Practically speaking, as noted by several companies, context fetch procedure could be indeed transparent to the UE and/or can be specific to a particular deployment case. As an example, if there is a central CU unit, then context just always remains in the same node.



Rapporteur’s comments: There was quite some divergence in answers to this question.
· Four companies (ZTE, CATT, Nokia, Mediatek) considered that context fetch is a decision for network implementation, although one of them (ZTE) felt there was a possible assumption that the transfer occurs when the UE is brought to RRC_CONNECTED.
· Four companies (OPPO, TCL, Panasonic, InterDigital) identified no differences between the solutions.
· Two companies (Nokia, Ericsson) felt it could be desirable to move the context as soon as possible.
· One company (vivo) requested further clarification on when solution A fetches the context.
· One company (Intel) considered that solution A is more suitable when context fetch is not needed, for reasons to do with security procedures.
· One company (Ericsson) were concerned about solution A’s possibility to fetch the context without security protection e.g. MAC-I as used in solution B.
· Two companies (Qualcomm, Huawei) thought that solution A can work with context fetch or with data forwarding, while solution B requires context fetch.
· One company (Fujitsu) requested clarification on the terms “anchor” and “source” in this context.
· One company (Mediatek) felt there is no difference if context fetch is mandatory, but also that mandatory context fetch could undermine the benefits of RRC_INACTIVE.
· One company (Samsung) preferred the same approach for both solutions and felt it could be transparent to the UE.


Proposal 1c: The UE AS Context can be stored in an “anchor”/source gNB and may be fetched to the new serving gNB when needed upon the triggering of small data transmission and/or transition from RRC_INACTIVE to RRC_CONNECTED.


[Question 7: How the AS state is updated and maintained in the network (incl. security keys, NCC, sequence numbers)?]
There will be some type of context that can be synchronized in the UP protocol (e.g. PDCP counters) while other context should be handled using RRC signalling (e.g. security keys, identifiers, RAN areas, etc.). Regardless if A or B are selected, or even if a small data transmission in RRC_INACTIVE is agreed to be supported, there should be a way to evoke RRC signalling so the network can update and maintain the AS context (e.g. security keys, NCC, sequence number, etc.).
For solution B the context update information is provided to the UE with message 4 (e.g. deactivates / suspend), which is similar to the one used for the transition from RRC_CONNECTED to RRC_INACTIVE. For solution A, no context update is assumed and if an RRC message was needed to update this information, it would be delivered in a subsequent procedure that would need to be standardized.
Question 1d: Companies are welcomed to provide input concerning AS context update, potential similarities and/or differences between both solutions A or B
	Company name
	Comments/Suggestions

	ZTE
	We disagree that no update is assumed for solution A. At last meeting there was agreement i.e. “The network should be able to send the UE into RRC_CONNECTED in response to UL data transmission if necessary”. We would assume this is a RRC message similar to what can be contained in message4 in solution B. Of course this is new procedure from RRC layer point view, we need further study what the detailed procedure is.
For solution A there are few FFS left for message2. So it is difficult to tell the difference between solution A and solution B for the case where transition from RRC_INACTIVE to RRC_CONNECTED doesn’t occur

	Interdigital
	For both solution A and B, a context update would require some RRC signalling (re-configuration) similar to transition to connected mode. The content of this message should be similar in both cases. The key difference between the solutions is that in solution A there is no initial RRC message transmitted in the UL, which would require RAN2 to define a procedure to allow the network to initiate a RRC re-configuration procedure without an initial RRC message from the UE. We think the gNB should be able to transmit this RRC reconfiguration message in the DL response to UL transmission (e.g. in msg4). 

For solution B, the UE always transmits an RRC message initially and expects an RRC message in return.  There may be cases where a context update is not needed, which results in some unnecessary signalling overhead associated with having to transmit RRC messages in these cases. 


	Nokia
	Regarding solution A – Why would you not update context even in solution A, what would be the benefit? Wouldn’t it be better to have context in new gNB ready for next data transmission and avoiding tunnelling via anchor gNB?

	Panasonic
	We agree both solutions A and B require the procedure of AS context update. In solution B, it is always required initially. In solution A, it can be realized when necessary in subsequent procedure. Our current view is such reconfiguration like procedure is required in both solution A and B.

	vivo
	Both solution A and B need to update the AS context information. For solution B, the AS context can be updated within message 4. For solution A, the AS context can be updated in subsequent procedure.


	Intel
	In general, we agree that in case (1) when the AS context does not need to be updated, both solutions could efficiently work (i.e. minimizing the required signaling overhead), and in case (2) when the AS context needs to be updated, both solutions would require RRC signaling. 
Furthermore, in case (2) for solution A, a new RRC procedure would be required for eNB (e.g. to provide reconfiguration related information and/or to request other signaling information, e.g. security related information). Therefore for solution (A), UE sends 1st UL message with data (w/o any RRC signaling), which would be sufficient in case (1); however this would not be sufficient in case (2), where the eNB would need to trigger a 2nd DL RRC signaling message in respond. 
On other hand, for solution B, a UE always sends the minimum required RRC signaling in the 1st UL RRC message. In case (1), the 2nd DL message could contain the minimum information for the UE to enter in RRC_CONNECTED or go back to RRC_INACTIVE; moreover this 2nd DL msg. could even carry RRC information to reconfigure any stored configuration. In case (2), the 2nd DL RRC message could contain the request for the UE to send a 3rd UL RRC message directly in case further information is required from the UE in order to complete the resumption or activation procedure and to enter the UE in RRC_CONNECTED.
In summary, we see solution A could be slightly more efficient for scenario where context update and RRC signalling is not needed (no change of PDCP), and solution B being slightly more efficient for case where there is a change of PDCP and RRC signalling is needed.

	TCL
	Similarly to Solution B, there should be a mechanism to update AS context towards the UE for Solution A.

	Ericsson
	We share the same view as Nokia i.e. we do not see clear benefits of not updating the context, as proposed in solution A. We anyway should update at least the PDCP counters and for that reason, the network also should make sure this is the right UE.

We tend to agree with Intel that even if we assume that the network may not always want to update the AS context, there will be cases that it must do (e.g. due to the fact the UE is in a cell from a different PDCP entity).

In solution A, either a new RRC procedure would have to be designed (i.e. higher standard impact) or the UE would be paged to move to RRC_CONNECTED and then update the context (which increases delay and signalling, defeating the whole purpose of the feature).

In our view, solution B provides higher flexibility to enable the network to update the AS context using message 4. Hence, standard impact in solution B is much lower and/or overhead and latency reduced when network decides to update the AS context.

	Huawei
	The security aspects of this question need to be considered by SA3; for instance, when and where the NCC would be needed depends on SA3 response to the outstanding LS.

It was agreed that both solutions should be able to bring the UE to RRC_CONNECTED, which would require RRC signalling and provide an opportunity for context synchronisation as mentioned in ZTE comment.  In the case of only UL data transmission, we consider that L2 acknowledgement in Solution A gives enough information to maintain the contexts in sync.

	CATT
	AS context update is needed in both solution A and solution B in the cases such as RAN-based notification update, security update, etc. RRC message is required for the AS context update. From this point of view we don’t see solution A and B are being different. In solution A, we don’t preclude the direct RRC signalling as mentioned by ZTE and Interdigital.  In the simplest case, we can assume state transition from inactive to connected for AS context update as baseline. Note that AS context is not expected to be frequent. If NW decides to make UE entering connected state after received the UL transmission of solution A, NW could page UE or sent a direct DL RRC signalling (new procedure) to make UE entering connected state.


	Fujitsu
	We don’t assume that there is no context update in RRC_INACTIVE. The baseline would be transition from RRC_INACTIVE to RRC_CONNECTED for the context update. The context update in RRC_INACTIVE is an optimization.

	OPPO
	Firstly, we think both of solution A and solution B should support AS context update, and RRC signalling is preferred to carry the reconfiguration information. For solution A, as the gNB will send DL response to UL data the same DL response can be utilized to carry also the DL RRC signalling.

	Mediatek
	On solution A, if the network need to take action towards the UE based on a L2 trigger, this could of course be possible, and of course the RRC layer can be made aware of information passed at L2. In case SA3, decides that the UE always need to provice an authentication token, we could discuss whether to carry this in a small generic RRC Request message or not. We don’t really see a difference in the ability to trigger RRC procedures for AS context reconfiguration between the solutions.

	Qualcomm
	Both solutions A/B require RRC signalling for the context transfer and the call-flows at Uu would be exactly the same.
For solution A, UE receives Msg4 from the RAN in RRC_INACTIVE state so the RAN can transmit DL RRC message at step Msg4, which triggers the AS context update procedure at UE and RAN.
For solution B, UE always expects to receive a Msg4 RRC message and the Msg4 RRC message can initiate the AS context update procedure.

	Samsung
	For solution B, context update comes for free. For solution A, the top level question is whether context update is inevitable or whether it can be avoided (to save RRC messages). Regardless of the answer to this question, the network should be able to send the RRC message to the UE, by means of which the network can always update the UE context if needed. 

	CMCC
	It is more natural for Option B to update AS context even before data transmission. But from a perspective to reduce signalling and latency, AS context update can be performed e.g. when doing NAU, or it can be performed after data transmission to reduce data latency.


Rapporteur’s comments: Companies were quite expressive in their responses to this question and a number of different ideas were brought to the table.
· Twelve companies (ZTE, InterDigital, vivo, Panasonic, TCL, Intel, Ericsson, Huawei, CATT, OPPO, Qualcomm, Samsung) identified explicitly that both solutions require the ability to perform a context update.
· Three of these companies (InterDigital, OPPO, Samsung) explicitly identified the update as RRC signalling, and it is the rapporteur’s understanding that all companies see this as an RRC procedure.
· Two companies (vivo, Panasonic) noted that in solution B the context update is always required initially, and in solution A it is performed by a separate procedure when needed.  One company (Samsung) identified the context update in solution B as coming “for free”.
· Two companies (Qualcomm, Mediatek) stated the solutions are similar in their ability to support context update.  An additional company (CATT) considered the solutions are similar for the case that context update does occur.
· One company (ZTE) felt that FFS items in the second message of solution A make it difficult to evaluate the differences.
· Two companies (Nokia, Ericsson) felt there was no benefit to avoiding a context update.
· Four companies (ZTE, InterDigital, Ericsson, CATT) identified a need in solution A for a network-initiated procedure to bring the UE to RRC_CONNECTED when context update is needed.
· Two companies (InterDigital, OPPO) considered that a network-initiated reconfiguration command could be piggybacked on the initial downlink message to the UE, in either solution.
· Two companies (Ericsson, CATT) mentioned that the alternative to such a procedure would be to trigger the reconfiguration by paging the UE.
· Several companies identified differences in overhead:
· Two companies (InterDigital, Intel) noted extra signalling overhead in solution B for the case that a context update is not needed.
· Two companies (Intel, Ericsson) noted extra overhead in solution A for the case that a context update is needed.
· One company (Ericsson) considered that PDCP should always be updated, meaning there should always be security protection.
· Two companies (Intel, Ericsson) felt that context update would always be needed at change of PDCP.
· One company (Ericsson) identified solution B as being more flexible.
· One company (Huawei) felt that a layer 2 ACK was sufficient for solution A to maintain context sync when there is no following procedure.
· One company (CATT) considered that context update should not be frequent.
· One company (Fujitsu) stated that context update should take place by transition to RRC_CONNECTED as baseline, with context update in RRC_INACTIVE as an optimisation.
· One company (CMCC) felt that it is reasonable to perform the AS context update in parallel with other procedures such as NAU, or after data transmission, to reduce latency, and that solution B naturally updates AS context before data transmission.

Proposal 1d:  The network should have the ability to perform a context update when the UE sends small data in RRC_INACTIVE. That update should rely on RRC signalling and should be done in the “second” message (e.g. RRCConnectionResume or a control response message triggered by small data transmission).

Message contents
[Question 3: How contention resolution (e.g. RACH collisions) is handled?]
[Question 10: Whether 0, 1, 2 or 3 RRC messages are used (from latency and overhead perspective, less messages could be better)?]
Solution A requires a minimum of two messages, an uplink contention based transmission (agreed to contain at least UE_ID+Data) and a response from the network (agreed to contain at least UE_ID).  In some companies’ view this exchange may be preceded by a RACH procedure.
Solution B as a baseline uses three RRC messages (resume request, resume, resume complete) with the possibility to study a two-message alternative (resume request, resume).  The uplink RRC messages would be sent as Msg3 and Msg5 of a RACH procedure.  The meeting reached the following agreements on message contents:
2	Msg. 3 (“RRC Connection Resume Request”) should contain at least the required information for the network to perform contention resolution, identify the UE AS context and verify that this is the right UE

4.	Upon receiving the Msg. 4 response from the network (e.g. “RRC Connection Resume”) the UE should be able identify this is the right network, perform contention resolution and receive DL data and either remain in RRC_INACTIVE or resume its previously suspended connection i.e. moving to RRC_CONNECTED

FFS Whether the UE should be able to indicate that at least it wants to transmit small UL data transmission in RRC_INACTIVE in Msg. 1 (if network configures). Additional info is also FFS
7	UE provides information to enable the network to decide whether to leave the UE in RRC_INACTIVE or move to RRC_CONNECTED. FFS what is indicated e.g. MAC buffer related information
FFS Whether the UE should be able to provide some cause in Msg. 3, which can be used to reject the connection attempt

In summary:
	Solution A
	Solution B

	Optional Msg1-Msg4: RACH procedure
	Msg1-Msg4/5: RACH procedure
FFS if Msg1 indicates request for small data transmission or other information

	Uplink transmission (UE_ID+Data)
UE_ID is used for contention resolution
Information to support state change decision e.g. BSR information is FFS

This may be Msg3 in case of a RACH procedure

	Msg3 (“resume request”) contains uplink data, UE_ID also used for contention resolution, security information e.g. short MAC-I or MAC-I
Cause code is FFS
Information to support state change decision e.g. BSR information is FFS

	Network response (UE_ID)
UE_ID is used for contention resolution

This may be Msg4 in case of a RACH procedure
	Msg4 (“resume”) contains network identification/authentication, contention resolution, optional DL data, state indication

	
	Msg5 (“complete”) may contain additional security information
FFS if this message can be avoided



Question 2a: Are the agreed message contents accurately captured in the description above?
	Company name
	Comments/Suggestions

	ZTE
	For solution A, we disagree there is any RACH procedure ahead. To simplify the whole data transmission procedure is the very spirit of solution A. We fail to see any point to add one RACH procedure ahead. 
Then UE_ID in message 1 should be also used to identify UE context in network side but not only just for contention resolution.
For 2nd message of solution A, if RACH procedure is involved, the 2nd message may contain some information from message2 e.g. TA information.
For solution B, where is the description of message1 and message2?
For solution B, it seems message5 may contain additional security information. 
Could anyone clarify what additional security information is meant here?

	Interdigital
	For solution A, we think that it may require transmission of a (short) MAC-I in some cases, pending SA3 inputs.  We also think solution A requires a RACH procedure as a baseline in order to address cases where the UE is not UL-timing aligned.  Contention-based method (without RACH procedure) could be considered as an enhancements for later. We think that msg4 can include RRC signalling (similar to solution B) or DL data (e.g. RLC or application ACK).  


	Nokia
	We don’t understand why we now differentiate 2-step and 4-step RA procedure in this discussion. It has no relevance at this point. Both solutions may work with 2-step RA procedure if needed. 

Generally we would like to understand how does network prioritize e.g. emergency calls? E.g. emergency calls should have higher priority in network to be handled than regular data and this information should be conveyed to the gNB(s). 

Assuming such an information is needed (at least we think it is) then there needs to be some sort of RRC information always present in the UL (e.g. together with UE_ID) in both solutions.



	Panasonic
	Our understanding is solution A allows RACH procedure less behaviour by “UL transmission without grant” when the UE is UL-timing aligned. In order to address the case of no UL synchronized, RACH procedure in advance is also required. Our understanding is solution B assume RACH procedure in advance.

	vivo
	[bookmark: OLE_LINK54][bookmark: OLE_LINK55]For solution A, we think RACH procedure is optional and RACH procedure is only for UL asynchronization case. For solution A, we think a (short) MAC-I is needed for some cases and waits for feedback from the SA3.

	Intel
	- We prefer to keep the RACH procedure discussion separately, understanding that both solutions A and B would work with a 2-step RACH or 4-step RACH procedure. 
As a baseline (based on LTE), RAN2 should assume that both solutions A and B are defined using 4-step RACH procedure. If the feasibility support to 2-step RACH were agreed (dependent to RAN1 input), this procedure could be enabled for both solution A and B.
- For solution A:
- it is important to point that gNB would not be able to enable contention control (in msg.3) as there is no cause code included that allows further differentiation for the access.
- As some companies envision that this solution could also work when the UE AS context needs to be fetch (which requires a PDCP relocation, as per scenario 3), it would be good to also show the corresponding message flow (which may require further messages). In our understanding, current flow is mainly applicable for the case where the UE AS context can be used directly (which corresponds to the scenario 1 or 2, i.e. where UE is in same cell as it was suspended/inactivated or different cell with the same PDCP entity, i.e. PDCP relocation would not be required).
- For solution B:
- it should be added that upon msg.4, the eNB could also include (a) the suspend/inactivation indication for the case that no further data is foreseen, and (b) new indication for the UE to know whether RRC msg.5 is or not required..


	TCL
	For solution A, similarly as in Msg4, we think “optional DL data, state indication” should be included in Network response (UE ID). Same as for BSR (FFS) in Solution A/Uplink transmission and Solution B/Msg3.

	Ericsson
	In principle we agree with most of the companies that the RACH procedure discussion should be taken separately, understanding that both solutions A and B would in principle work with a 2-step RACH or 4-step RACH procedure.

It would be maybe good to confirm that via an agreement concerning both solutions.

	Huawei
	We think the table is accurate as regards meeting agreements.  Of course not all issues are resolved e.g. the FFS items in the table.  Note that we don’t consider a MAC-I or similar is needed for solution A, but of course it would need to be added to the second message if SA3 require it.

It should be clarified that the contention resolution in the second message of solution A also serves as an ACK for delivery of the data to the serving gNB.

Although Solution A can work with a 4-step or 2-step RACH procedure, we prefer the grant free/RACHless version of solution A as being more efficient for small data transmission.

	CATT
	Both solutions A and B are applicable when using 4-step or 2-step RACH proceure. In addition solution A could also work with grant free if the UE is in synchronous to the network. 
For solution B, would there need for another DL RRC message to inform the UE that the UE is kept in Inactive state?

	Fujitsu
	For Solution B, the summary table may be not aligning with the agreement, which says that “Msg3 should contain at least the required information for the network to perform contention resolution, identify the UE AS context and verify that this is the right UE”. The current summary seems to say that UE ID is used for both identification of AS context and contention resolution. But at this moment it may not be the case i.e. UE ID can be used for two purposes.

	OPPO
	[bookmark: OLE_LINK95][bookmark: OLE_LINK96]We agree with ZTE and Panasonic that at least RACH-less procedure should be supported for solution A, especially for those UEs without mobility, in which UL data/UE ID can be sent in MSG1 and the response/UE ID can be sent in MSG2. However if UL timing is required, 2-RACH and 4-RACH can be supported.

	Mediatek
	Trying to interpret the intentions of the proponents: the main difference between the solutions seems to be:
In solution A, the UE just transmits data and the necessary control information, there is no need to await a successful RRC procedure to transmit data.
In solution B, there still seems to be the concept that data transmission cannot happen until a RRC resume is successful.

We would support to assume the intentions of A, that the UE doesn’t need to await successful RRC procedure, however, which control information is carried in MAC or encapsulated in a RRC message is a later discussion, e.g. if we want to use the NAS cause value also to control RACH backoff, which was proposed (i.e. before context fetch), we assume that it should then be carried in MAC. If a security parameter need to be transmitted, this can probably be transmitted in RRC .. 

We further assume that in any case, the UE need to know if the data could be transmitted or not, i.e. if it can go wrong (e.g. if there can be an authentication problem), so that the UE can attempt again.  

	Qualcomm
	We think both solutions work fine with 2-step RA and 4-step RA and contention-based method could be considered later.

For solution A, the uplink data should be sent with integrity protection information (i.e. (short) MAC-I) but it’s subject to SA3 inputs. Besides the downlink data should be sent with the integrity protection information so that UE can verify the RAN is not fake.

	Samsung
	On the one hand, we agree with a view expressed by a number of companies that RACH procedure can considered as an orthogonal question to solution A and B. Nevertheless, solution B cannot work by definition without the RACH phase (2 or 4 step RACH), while solution A can in principle work without RACH if RAN1 designs some form of the contention-based channel. Yet on the other hand, accounting for the RAN1 status on different NOMA schemes, we expect some form of the RACH procedure for both solution A and B.

	CMCC
	As an operator, we want to emphasize that security is essential. Therefore, MAC-I may be similarly needed for both Option A and Option B. And we would like to wait for SA3 decision.



Rapporteur’s comments: Many companies expressed the view that both solutions work with either 2-step or 4-step RACH, and that in addition solution A can work without RACH in at least some cases, e.g. if the UE has timing alignment.  It seems that this can be taken as consensus.  In addition, a number of other points were expressed:
· One company (ZTE) considered that the UE ID in message 1 of solution A should be used for context identification, and that a TA could be included in the downlink message of A.
· One company (ZTE) requested a description of Msg1/Msg2 for solution B, and clarification of what is “additional security information”.
· Three companies (InterDigital, vivo, Huawei) mentioned the possibility that a MAC-I could be included for the initial uplink transmission of A, pending SA3 input.  In addition, one company (Qualcomm) felt that in solution A both the uplink and downlink data should be integrity protected.
· One company (InterDigital) considered that Msg4 of A can include RRC signaling or downlink data.
· One company (Nokia) expressed the concern that emergency calls would need to be identified for prioritization, requiring RRC information in the uplink transmission for both solutions.
· One company (Intel) felt solution A needs a cause code that would be needed e.g. for congestion control. [NOTE: the rapporteur assumes “contention control” was a typo for “congestion control”, Intel are asked to confirm]
· One company (Intel) requested a message flow for solution A in the case that context fetch and PDCP relocation are needed.
· One company (Intel) felt that solution B should also include a “suspend/inactivate” indication, and an indication for the UE to send or not Msg5.
· One company (TCL) considered that optional downlink data and a state indicator should be included in the second message of A.
· One company (CATT) considered that solution B may need another downlink RRC message to inform the UE to remain in RRC_INACTIVE.
· One company (Fujitsu) were unsure that the description of solution B matches the agreement as it seems to imply UE ID would be used both for contention resolution and context identification.
· One company (Mediatek) indicated support to have the UE not await completion of an RRC procedure, but think the detailed message contents are a later discussion.
· One company (Mediatek) think a response is needed in both solutions to notify the UE if the data were transmitted successfully.
· One company (Samsung) consider that RAN1 status on NOMA discussions could suggest a grant-free transmission mode will not be available.
· One company (CMCC) emphasized the importance of security and preferred to wait for SA3 input before deciding on the MAC-I.

Proposal 2a: Small data transmission can both operate with 2-step or 4-step RACH procedure.  It may also operate without RACH in at least some cases, e.g. if the UE has timing alignment, provided a contention-based transmission method is available.
In summary, either A or B proposes to solve contention resolution by transmitting the AS context ID (e.g. Resume ID) in the “first” message (e.g. in solution B, RACH Msg3/RRC Connection Resume Request) and echoing back the ID in the next message (second message in solution A, Msg4/RRC Connection Resume in solution B). The understanding is that this is also the same AS Context ID used to identify / locate the context for both small data transmission and the ordinary state transition from RRC_INACTIVE to RRC_CONNECTED.

Question 2b: Companies are welcome to express their views on the way A or B addresses contention resolution, especially as compared to the ordinary state transition from RRC_INACTIVE to RRC_CONNECTED.
	Company name
	Comments/Suggestions

	ZTE
	In general there is no difference between solution A and solution B in general. But since it is not clear what will be the details of the message2 for solution A and which protocol layer will be involved, it is difficult to tell what the actual difference is.

	Interdigital
	Contention resolution is the same for both solution A and B and the same for INACTIVE to CONNECTED transition.  The only difference is how the ID is carried (RRC signalling vs MAC signalling).  It would make sense to use the same IDs both for small data transmission and for transition from INACTIVE to CONNECTED since in both cases, the network needs to identify the context of the UE.


	Nokia
	We are not sure what do you mean with “ordinary” state transition. Anyway our understanding as follows for both solutions:
· The message containing UE_ID (e.g. resume ID) can be used both for contention resolution in the gNB as well as identifying the location of UE context (i.e. anchor gNB). 
· The response message conveys back at least part of UE ID to resolve contention 
To us, the difference between option A&B seems to be merely if the UE_ID is sent with MAC or RRC signalling by the UE. We don’t have any strong view which one is better. However, the RRC is more robust for future extendibility and CCCH would be natural place to put such information.

	Panasonic
	For the case of both solution A and B uses random access procedure, except how to carry the ID (RRC in solution B or MAC in solution A). We don’t see the difference on contention resolution.
For the case of RACH less of solution A, some mechanism of contention resolution is required. We think the mechanism would be something same or similar for the mechanism used for URLLC grant free transmission.

	vivo
	We understand both solutions use AS context ID for contention resolution, and from this aspect, there is no difference between solution A and solution B.

	Intel
	We agree that AS Context ID is used for contention resolution in both solutions A and B. we understand that for both solutions (A and B), the AS Context ID could be sent via MAC or RRC.
In addition, solution B allow transmission of other signaling information within the RRC message (e.g. cause code) to provide congestion control mechanism depending on the different kind of access.

	TCL
	Contention should be considered resolved in the same way (based on the provision of the same information) whatever Solutions A/B.

	Ericsson
	In our view the content of the “first” message (e.g. Msg3 in Solution B) has one similar parameter used for the same purpose: AS Context ID used to perform contention resolution and identify the UE AS context.

A potential difference between A and B is security. In B the content of Msg3 should enable the network to verify that this is the right UE while in solution A, the network cannot verify that this is the right UE (to be clarified by SA3).

	Huawei
	We don’t see a difference on this point. Both Solution A and Solution B are expected to use the AS context ID received in the "first" uplink message as the basis for a contention resolution identity in the subsequent downlink indication.

	CATT
	The contention resolution based on AS context ID is used in solution A, solution B and ordinary Inactive to connected transition. Only difference of solution A and B, how the AS context ID is communicated to the network whether using RRC signalling or MAC signalling.

	Fujitsu
	We have the same view as Interdigital.

	OPPO
	We understand that UE ID can be carried with the data or with the RRC signalling for contention resolution. Maybe details of the UE ID is different for solution A and solution B, but this can be further discussed in WI stage.

	Mediatek
	Contention resolution need to be done in both A and B and should be part of the RACH procedure. It is not a key issue in this context. However, it is true as pointed out in A that maybe the UE ID is a good contention resolution identifier, but in our understanding this can be done also in solution B.

	Qualcomm
	Both solutions A/B have the same requirements for the UE-ID for contention resolution. Therefore the same RAN based UE-ID should be used for both solutions A/B.

	Samsung
	Logically, both solutions need some form of the contention resolution, whereupon a UE will send its ID to the network and the network will echo it back. From that perspective, we cannot see any noticeable different between these two options, even though implementation details might vary a bit.



Rapporteur’s comments: All companies considered the solutions to be the same in this respect at least in general terms.  Five companies (Fujitsu, CATT, InterDigital, Nokia, Panasonic) mentioned a difference in the signaling layer that carries the contention resolution ID (MAC vs. RRC).  Some additional points were made:
· One company (ZTE) requested more detail on Msg2 for solution A before being able to make a detailed comparison.
· One company (Nokia) felt that carrying the identifier in RRC signaling was more robust, and suggested using CCCH.
· One company (Panasonic) noted that a contention resolution mechanism would be needed for the case of solution A without RACH, and felt the URLLC grant free mechanism or similar could be used.
· One company (Intel) noted that solution B allows other fields within the RRC message, e.g. cause code.
· One company (Intel) felt that in both solutions, the UE ID could be sent by RRC or MAC signaling.
· One company (Ericsson) mentioned a possible security difference, pending SA3 input.
· One company (Mediatek) mentioned the general contention resolution mechanism for RACH as a baseline, and felt an enhancement to use UE ID for contention resolution could be done in both solutions.
· One company (Samsung) felt that the solutions were fundamentally the same with only implementation details differing.

Proposal 2b: Small data transmission uses the AS Context ID transmitted in the “first” message for contention resolution (at least when RACH is used). 
The number and/or usage of RRC messages in the small data transmission procedure is probably one of the differences of solution A and B. In solution A, RRC signalling is not required to transmit small data however, if the network decides to update the AS context and/or the network identifies that the UE should be moved to RRC_CONNECTED, additional RRC procedures are required. 
In solution B, RRC messages are used to exchange control information necessary to support the small data transmission. AS context update and direct transition to RRC_CONNECTED are part of the same procedure.

Question 2c: Companies are welcome to express their views on the similarities and differences when it comes to the usage of RRC messages in A or B and the need for additional RRC procedures in A once the network identifies that the UE should move to RRC_CONNECTED or the AS context should be updated.
	Company name
	Comments/Suggestions

	ZTE
	For solution B, if network decides for UE to transmit and receive data while in INACTIVE state, then RRC messages are quite an overkill considering the functionality of the RRC RESUME REQUEST and RRC RESUME message is to identify UE’s context and contention resolution. But according to description in section 2.2 it seems at least two RRC message will be always used for solution B which result in more signalling overhead, power consumption and delay compared to solution A. While for solution A potential RRC message is only sent when it is really needed. One example is that network may send one RRC message to ask UE to enter RRC_CONNECTED state.

	Interdigital
	The main difference is that Solution A does not incorporate any RRC messaging in initial transmission.  However, we think that the network should be able to initiate a RRC reconfiguration message (e.g. similar to or same as the resume message) in response to the initial UL data. This would be similar to RRC connected behaviour in which the network can send an RRC reconfiguration message at any point in time.  Such reconfiguration message can be used both for updating the UE context (e.g. for security refresh) or to move the UE to RRC CONNECTED.


	Nokia
	As indicated earlier we think some RRC information needs to be included in both solutions – UE needs to provide establishment cause in order to enable gNB to get understanding how to prioritize data to be handled. 

In fact Solution A seems to have similar information than B – although some is sent via MAC signalling (lower layers). So moving UE to CONNECTED can be seen as by just sending message 4 (e.g. RRC message) which would be similar to solution B message 4. 

	Panasonic
	Option A, data transmission without RRC signalling will have less overhead and low power consumption.

	vivo
	Both solution A and B can move the UE into the RRC CONNECTION or update the AS the context information within message 4.


	Intel
	As it is previously explained, Solution A (w/o RRC signaling) might be more beneficial when no reconfiguration or further control information is required. However, as soon as this information is required, exchange of RRC signaling would be needed. If so, this procedure may end up been same or less efficient than when using solution B from the beginning. On other hand, solution A limits the level of differentiation that eNB may do under congestion situations.

	TCL
	The most simple way to update RRC parameters to the UE in Solution A seems to be to indicate “to move to CONNECTED” along with the data to avoid a standalone indication. Then the network can push RRC parameters using RRC procedures to the UE. Once the RRC parameters updated, the network can indicate the UE to move back to INACTIVE.

	Ericsson
	We share the same views as Nokia and Intel.

In our view, solution A seems to be an attempt to optimize the signalling in the case the UE does not move across a single PDCP entity. In our view, that attempt is in the best case as efficient or less efficient than just using solution B from the beginning, while solution A requires a higher standard impact. As Intel pointed out, as soon as control information is required, exchange of RRC signalling is anyway required. In addition to being only potentially less efficient, as also pointed out by Intel and Nokia, “solution A also limits the level of differentiation that eNB may do under congestion situations.”

We also share the same understanding as Nokia that at the end the content of the message will be the same regardless if A or B is selected. Hence, the benefit of not transmitting the content of an existing RRC message not in an RRC message are questionable.

	Huawei
	We agree with the summary.  Solution B requires RRC messaging intrinsically, while solution A sends the RRC message in a subsequent transmission only if needed and avoids RRC signalling entirely for the case of data transfer without a state change.

	CATT
	Main difference we see in solution B compared to solution A is that the UE sends data without RRC messaging in solution A, while UL RRC message is always included in solution B. DL RRC messages sent by the gNB could be designed to be similar in both solution A and solution B. in solution A, DL RRC message is sent in response to UL data transmission, only if the need for RRC message is identified by the network.
Thus, solution A results in less RRC signalling than solution B hence better power saving.

	Fujitsu
	The main difference is that signalling overhead is increased in Option B since RRC message i.e. Msg3 with small data increases signalling overhead for transmitting just small data.

	OPPO
	[bookmark: OLE_LINK97][bookmark: OLE_LINK98]For solution A, we understand that gNB should be able to send directly one DL RRC message to trigger UE to enter CONNECT state. The way to send the DL RRC message can be the same as DL response to UL data. Furthermore, AS context update can also be included in the DL RRC message.

	Mediatek
	Agree with Nokia that in both solutions there is a need to exchange similar information. It is indeed an interesting discussion what information need to be transmitted and per IE wheather it should be in RRC or MAC. We suggest to have such discussion instead of stubbornly stating that it should not be RRC (solution A), or it should be RRC resume (solution B)

In case information should be carried in RRC we suggest that a generic RRC request message could be used for the multiple cases of a) Transition to full Connected by Resume, b) transition to full Connected by initial configuration, c) data transmission in RRC_Inactive and d) RLF recovery. It would then be up to the network to decide what action to take, rather than the UE. 

	Qualcomm
	As we explained for Question 1b, For solution B, UE context transfer would always happen upon data transmission attempt.
For solution A, the UE context transfer can happen only when necessary. If RAN (e.g. the anchor gNB) decides to transfer the UE context to the serving gNB, then the UE context is forwarded to the serving gNB over Xn interface and then the serving gNB should initiate an RRC procedure for the context update.

	Samsung
	We tend to agree with observations from Nokia, Intel, and Ericsson. As we noted earlier, even though solution A does not assume an initial RRC message, there is still a need to send some UE specific information with the first transmission. As a result, we might end up complicating our specifications attempting to convey same information through the MAC layer (instead of RRC).

	CMCC
	First, we agree with the summary and Huawei that Solution B requires RRC messaging intrinsically, while solution A sends the RRC message in a subsequent transmission only if needed and avoids RRC signalling entirely for the case of data transfer without a state change.  Then, we think from perspective of obtaining benefits of reduced signalling and reduced latency, less RRC can be more beneficial, while we need to consider the flexibility of possible extension. It is reasonable that information elements can be first discussed, and then identify the possibility of least RRC signaling. (Seems this is also mentioned by some company.



Rapporteur’s comments: There was no strong consensus in the answers to this question.
· Five companies (Fujitsu, CATT, Huawei, ZTE, CMCC) felt that Solution B has more overhead, power consumption, and delay due to RRC messages when the UE is left in RRC_INACTIVE, while in solution A the RRC signalling is only sent when needed.  In addition, one company (Qualcomm) noted that in solution A context transfer happens only when necessary, and in solution B context transfer is always needed.
· One company (Panasonic) viewed solution A as having lower overhead and power consumption but did not describe the specific reasons.
· Three companies (CATT, OPPO, InterDigital) considered that Solution A should be able to support a downlink RRC message transmission in response to the UL data, to bring the UE to RRC_CONNECTED and/or update context.  One additional company (TCL) suggested a similar mechanism using a state indicator along with DL data, without stating a specific layer to carry the indicator.
· Four companies (Samsung, Nokia, Intel, Ericsson) expressed a concern that solution A limits the differentiation available for congestion control/prioritisation; one (Nokia) suggested that an establishment cause would be needed also in Solution A for this reason.
· Three companies (Nokia, Ericsson, Mediatek) noted that the information to be carried is similar in both solutions even if carried at different protocol layers.
· Two companies (Nokia, vivo) expressed that the process of moving the UE to RRC_CONNECTED is similar in both solutions.
· One company (Intel) felt that solution A “might be more beneficial” when no reconfiguration/control is needed, but may be the same or less efficient compared to B when RRC signalling is needed.
· One company (Ericsson) considered that solution A is in the best case, only as efficient as B, and requires a higher standard impact.
· One company (Ericsson) observed that RRC signalling is anyway required whenever control information needs to be exchanged.
· One company (Mediatek) suggested to discuss the needed information field by field rather than try to choose a solution first.
· One company (Mediatek) suggested a generic RRC DL control message to handle the various cases including data delivery and RLF recovery.

No proposal for this question.

[Question 9: Relation to existence of contention based (RACH less) channel i.e. whether there is RACH, if so whether it is 2-step or 4-step (there could be 3 options)?]
It has been agreed that solution B should be applicable to either a 2-step or 4-step RACH design. In addition, previous contributions have pointed out that from an RRC point of view the procedure would be similar regardless which RACH solution is finally adopted. Solution A does not intrinsically comprise a RACH procedure; in case a RACH procedure is involved, there is no agreement on whether 2-step or 4-step RACH would be applicable or have any implications for the solution.

Question 2d: Companies are welcome to express their view on the similarities and differences of A and B concerning their dependence on a specific RACH procedure. 
	Company name
	Comments/Suggestions

	ZTE
	In general solution B is applicable to either 2-step or 4-step RACH design from RRC layer point of view. But from MAC point of view there is some difference. 4 step RACH introduces more signalling overhead and delay. On the other hand message 1 and message2 enable network to schedule an UL grant for message3. 
We agree with rapporteur that for solution A RACH procedure is not necessary always involved. But in case RACH procedure is involved, then it should be 2 step RACH procedure.

	Interdigital
	We think solution A should support the RACH procedure as a baseline in order to allow for cases where the UE loses UL timing alignment.  Contention-based transmissions could still be used for certain cases (e.g. URLLC assuming UL timing alignment).  Both 2-step and 4-step RACH could be supported for solution A, and this is no different than for solution B.


	Nokia
	In our understanding both A&B work with both 2- and 4-step RACH and also without if the possibly newly defined contention based UL channel is not considered as “RACH”.

	Panasonic
	Although RAN1 outcome is “RAN1 has no plan to spend 2-step RACH in Rel-14 SI timeframe”, our understanding is 2-step RACH can be applicable for both solution A and solution B.
We agree solution A can work without RACH procedure.

	vivo
	Both solution A and B can move the UE into the RRC CONNECTION or update the AS the context information within message 4.


	Intel
	As it was explained in Q2a, both solutions A and B would work with a 2-step RACH or 4-step RACH procedure. As a baseline (based on LTE), RAN2 should assume that both solutions A and B are defined using 4-step RACH procedure

	TCL
	Independency/Dependency towards the type of RACH procedure should be another commonality between Solutions A/B.

	Huawei
	Solution A can work with a grant-free procedure that does not require a RACH procedure; if a RACH procedure is involved it can be 2-step or 4-step.  Solution B requires a RACH procedure which could be 2-step or 4-step; there has been no description of Solution B using a grant-free procedure.  We haven’t identified any dependency of either solution on having a specific RACH procedure.

	CATT
	Both 2-step RACH and 4-step RACH are applicable to solution A as same as solution B. in addition, solution A could also be used on grant free channel if the synchronisation condition is met.

	Fujitsu
	For Solution A, whether the RACH is applied or not seems to be depending on how we design the grant-free transmission. If the grant-free transmission can be applicable to the case where UL timing is not synchronized, the RACH procedure seems not needed. Otherwise, the RACH procedure is required. On the 2-step or 4-step RACH procedure, there seems no difference between Solution A and Solution B.

	OPPO
	We think that at least RACH-less procedure should be supported for solution A, especially for those UEs without mobility, in which UL data/UE ID can be sent in MSG1 and the response/UE ID can be sent in MSG2. However if UL timing is required, both of 2-RACH and 4-RACH can be supported.

	Qualcomm
	Solutions A and B can work by using 2-step RA and 4-step RA.
The RA procedures would be the same but there is only one difference that for solution B, Msg4 is always RRC message while Msg4 would be either an RRC message or user data for solution A.

	Samsung
	As we commented earlier, both solutions can work with 2 or 4 step RACH procedure. We also assume some RACH procedure for solution A unless we have some contention-based channel designed by RAN1.



Rapporteur’s comments: No company identified a difference in the cases where RACH is involved, except for one company (Qualcomm) who considered that solution A can carry user data instead of an RRC message in Msg4.
· One company (ZTE) considered that for solution B, the choice of 2-step or 4-step RACH is a tradeoff between latency and the ability to schedule a grant for Msg3.
· One company (ZTE) expressed a preference for 2-step RACH in solution A when RACH is used.
· Six companies (OPPO, Fujitsu, CATT, Huawei, Panasonic, InterDigital) noted that solution A can support grant-free/contention-based transmission in some cases.
· One company (Nokia) felt that either solution A or B can work with contention-based transmission (as well as 2-step or 4-step RACH).
· One company (Intel) proposed taking 4-step RACH as a baseline going forward.
· One company (Samsung) considered that some RACH procedure for solution A should be assumed pending a RAN1 decision.

No proposal for this question (note that proposal 2a above addresses a related subject however).

Question 2e: Any additional comments on the message contents for the two alternatives?
	Company name
	Comments/Suggestions

	ZTE
	What are the two alternatives here?

	Nokia
	We think the Option A (& B) should equally indicate establishment cause in order to enable gNB to get understanding how to prioritize data to be handled.

	TCL
	The “Optional DL data, state indication” for Solution B should also be parameters for Solution A. At least, we don’t see why they would not be, similarly to BSR info (FFS) which is a parameter for both Solutions.

Similarly to Solution B, “Optional data” in Msg 2/4 would allow to provide DL data (TCP-ACK of a previous UL transmission in INACTIVE) after UE has provided UL data to Solution A.

Similarly to Solution B, “State transition” in Msg 2/4 would indicate to UE either to remain in INACTIVE or to move to CONNECTED to Solution A.


	Fujitsu
	Maybe our comment here is not directly related to message contents, but we would minimize the signalling overhead for Solution A. The focus here is small data transmission (e.g. 32 byte for URLLC data as in TR38.913). Adding control information e.g. UE-ID and Short MAC-I to the small data may increase the signalling overhead. So it is better to consider to minimize the size of any messages used in RRC_INACTIVE.

	Mediatek
	Agree with Nokia on establishment cause, BSR could also be handled similarly between A and B. Establishment casue and BSR should be main determining factors to determine if to go to full connected or not, which should be a network decision. 



Rapporteur’s comments: The level of response to this question was low.  Two companies (Nokia, Mediatek) felt both options should indicate an establishment cause.  In addition, the following points were made by one company each:
· Solution A should also support the “Optional DL data, state indication” (TCL)
· We should focus on minimising the signalling overhead for solution A (Fujitsu)
· BSR should be handled similarly in solutions A and B (Mediatek)

Proposal 2e: The “first” message with small data transmission should contain the establishment cause as a parameter.

State transition
[Not directly mapped to the list of comparison questions]
Both solutions allow for the network to send RRC signalling after the uplink data has been transferred, to bring the UE to RRC_CONNECTED if the network deems it necessary.
In solution B, a single procedure is defined to perform the transition from RRC_INACTIVE to RRC_CONNECTED and optimized to transmit small data in RRC_INACTIVE. In other words, in solution B small data transmission is achieved by optimizing the already agreed transition from RRC_INACTIVE to RRC_CONNECTED since the same first message with data contains also means to enable the network to move the UE to RRC_CONNECTED or instruct the UE remain in RRC_INACTIVE.
In solution A, the RRC signalling would be delivered as downlink data separate from the uplink transmission procedure via Paging (so far the only agreed method to deliver DL data in RRC_INACTIVE) or via another method that would have to be standardized. The same as for other downlink transmissions, it is FFS if there would be any optimisation to support delivering the message in connection with the uplink transmission. In summary, once the UL data procedure has completed, another procedure will be needed which could be triggered by the network in response to the small data transmission, e.g. if an application generates large DL data in response.
  It is FFS for both solutions what information would be provided along with the data to support this decision.  In our understanding the solutions are not meaningfully different in this respect.
Question 3: Any comments on the state transition aspects?
	Company name
	Comments/Suggestions

	ZTE
	We disagree with the description of solution A regarding RRC signalling in downlink. We guess paging could be used to deliver DL NAS signalling, application level data or response or other DL data, but it doesn’t necessary mean RRC signalling has to go through paging especially the RRC signalling to response the first message in solution A. As described in section 2.2. this RRC message, if deemed necessary, could be also delivered in the message2 in case two step RACH is involved for solution A

	Interdigital
	For solution A, we haven’t yet agreed on how DL data transmissions are performed. There are two ways for the network to bring the UE to RRC Connected: 1) Send a paging message 2) Allow the network to initiate a connection resume message without the initial RRC request.  We have a preference for option 2) since it reduces the overall amount of signalling and is similar to the RRC Connected behaviour where the network can trigger RRC re-configuration at any time.  This message can be sent in the network response to UL transmission (MSG4) and would be similar to solution B. 


	Nokia
	Why wouldn’t option A enable message 4 to send UE to CONNECTED as contention resolution needs to be provided (anyway, gNB gets all the information)? 

	vivo
	Both solution A and B can move the UE into the RRC CONNECTION or update the AS the context information within message 4.

	Intel
	We share the view that for solution A, the transition to RRC_CONNECTED needs to be further discussed, e.g. as we explained above for the case when the PDCP context requires to be relocated. Most likely this could be trigger by eNB in msg.4, but as it is explained above a "new RRC mechanism" would need to be defined or the one used to establish/resume the RRC connection would need to be updated in order to accommodate this behaviour.

	TCL
	For Solution A, similarly to Solution B/Msg4, there should be a mechanism to deliver RRC state transition in Network response.

	Ericsson
	In our view, if the network decides to perform a transition to RRC_CONNECTED based on the first message with small data, solution B has a simple built in mechanism i.e. message 4, as highlighted in the text. 

With solution A that is not very clear and most likely a new mechanism is required.

In our view, the efforts to standardize the different aspects of A or B should be considered, especially considering the time frame for the NR working item. 

	Huawei
	We feel the description of solution A is literally accurate with respect to meeting agreements, but may be somewhat misleading in practice.  The discussion on delivering DL data and RRC signalling in INACTIVE has intentionally been handled at lower priority per decision of RAN2#96, so there are not agreements yet.  However we see it as natural and assumed by many companies, that after UL transmission there would be some way to receive a DL transmission in response, e.g. a short “awake timer” or a response occasion at fixed time offset, etc.  So, we agree that solution A requires some way to deliver DL data after the UL transmission, but we don’t see this as a problem since there will be such a mechanism anyway.

Based on analysis of field data, we believe the case of transition to RRC_CONNECTED after UL data transmission should not be typical as in practice a transition to RRC_CONNECTED usually starts with larger amount of buffered data.

	CATT
	As mentioned before, paging or direct DL RRC signalling for state transition could be considered for inactive to connected transition in solution A. when using DL RRC signalling to command the UE to move to RRC connected state, we don’t see a significant difference between solution A and solution B.

	Fujitsu
	We would have a similar transition procedure.

	OPPO
	[bookmark: OLE_LINK99][bookmark: OLE_LINK100]For solution A, we understand that gNB should be able to send directly one DL RRC signalling to trigger UE to enter CONNECT state. The way to send the DL RRC signalling can be as the same as DL response to UL data. Furthermore, AS context update can also be included in the DL RRC message.

	Mediatek
	Establishment casue and BSR should be main determining factors to determine if to go to full connected or not, which should be a network decision, regardless solution A or B.

In case information should be carried in RRC we suggest that a generic RRC request message could be used for the multiple cases of a) Transition to full Connected by Resume, b) transition to full Connected by initial configuration, c) data transmission in RRC_Inactive and d) RLF recovery. It would then be up to the network to decide what action to take, rather than the UE. 

Regardless which solution is chosen, an analysis per IE need to be done, and we may choose to provide some control information by MAC rather then RRC (compared to LTE).

	Qualcomm
	Msg4 can command the state transition or the AS context update for both solutions A and B.

	Samsung
	Echoing comments from Ericsson and Qualcomm, it is the network decision to command a UE to move to the CONNECTED mode, which should be conveyed by the explicit RRC message (and which can be triggered by the network in the unsolicited way). This principle can be common for both solutions.



Rapporteur’s comments: Most companies did not seem to see a large difference here: Six companies (ZTE, InterDigital, Nokia, Qualcomm, TCL, vivo) considered that solution A could include a downlink RRC message in the network response (Msg4 in case the RACH is used, Msg2 in grant free case), three companies (Huawei, CATT, OPPO) felt that direct RRC signaling in the downlink could be used, and two companies (CATT, Fujitsu) described the solutions as being similar.  However, two companies (Intel, Ericsson) expressed that there would be standardisation impact to support a network initiated state transition procedure, as opposed to solution B where the RRC message is delivered in Msg4.  In addition:
· One company (Intel) felt mode discussion was needed for the state transition on solution A.
· One company (Huawei) considered that the typical case is that the UE remains in INACTIVE.
· One company (Mediatek) emphasized that the state transition is a network decision, which could be based on establishment cause and BSR in either solution, and suggested use of a generic RRC request message in case RRC signaling is used.
· One company (Samsung) felt that both solutions could support a network initiated state transition based on “unsolicited” RRC message.

Proposal 3: After the “first” message with small UL data is received the network should be able to inform the UE that it should move to RRC_CONNECTED via a DL RRC message (e.g. RRCConnectionResume). 
Void
Transmission criteria and grant size
[Question 2: How to decide when to use small data transmission (Solution B) rather than move to connected and then transmit data?  How potential subsequent transmissions and/or “large data” is handled, requiring transition to “full connected state”?]
In solution A, it was concluded that the transmission criteria include a threshold on the UE’s uplink data buffer.  If the amount of data exceeds the threshold, the UE initiates an RRC procedure to move to connected. Additional criteria that could be considered (e.g. latency) are FFS.
In solution B there is no fundamental need for threshold (e.g., if message 1 does not indicate a request to transmit UL data) since message 3 always carry an implicit request to resume the RRC connection and small UL data is transmitted in message 3 if the network provides large enough resources for that. Hence, solution B can use the same mechanism to initiate the transmission of large data. 
In either case, the UE should be able to directly perform a transition from RRC_INACTIVE to RRC_CONNECTED without small data transmission.   In solution B this transition can be triggered by Msg4 (e.g. RRC Connection Resume).  In solution A, no meeting conclusion was taken, but it was suggested that the transition would be by a separate procedure after the transmission of the uplink data (it was not discussed what message would trigger such a procedure).
Question 5a: Companies are welcome to express their views on A or B concerning the fact that either A or B should support a full transition to RRC_CONNECTED when large data is transmitted and the need for an additional mechanism in solution A for the selection e.g. based on threshold. Can solution B be assumed always to determine whether to transmit small data, based on the grant size for Msg3? 
	Company name
	Comments/Suggestions

	ZTE
	When large data is transmitted it is necessary for UE to go to RRC_CONNETED state to transmit data because of radio efficiency issue. For solution A we think it could be also a unified solution to deal with both small data packet and large data packet but not necessary an additional mechanism, please find our view in the answer to question 5b

	Interdigital
	In our understanding, for solution B, the network decides on the state transition based on info provided by the UE in MSG3 (e.g. BSR or in RRC message).  The size of the grant provided does not affect that decision, but only affects the amount of data the UE transmits.  For this reason, we think the grant needs to be large enough to at least hold the BSR (for the case where the UE has data to transmit).    


	Nokia
	We see that there is no need to distinguish moving to CONNECTED from data transmission procedure from UE point of view. UE will include in the first UL message all the mandatory information first i.e. UE_ID, establishment cause, necessary security information (if any) and if possible to fit also then BSR+data. NW can decide whether to move UE to CONNECTED or continue data tranmisssion in INACTIVE (or send UE back to INACTIVE).

	Panasonic
	When buffer size is above threshold and UE has large amount of data then UE shoud send UL data in RRC connected mode. Therefore, both solutios require a full transition to RRC connected.

	vivo
	For both solutions, we agree that UE should transit to RRC CONNECTED when the large data need be transmitted.

	Intel
	We share same view as Nokia. In addition, RAN2 could discuss whether to define additional indication in msg.3 to inform eNB that no further UL/DL data is foreseen to assist the eNB when doing an immediate transition to RRC_INACTIVE via msg.4 (e.g. this msg.4 could contain the information of the contention resolution, DL data and the indication to put the UE back or continue in INACTIVE).

	TCL
	We agree with Nokia and Intel.
Another commonality of Solutions should be to support a full transition to CONNECTED when large data is transmitted. The same mechanism could be used e.g. based on BSR (FFS from last meeting).

	Ericsson
	We also agree with Nokia and Intel. In that sense, RAN2 could possibly agree with the following proposal “small data transmission solution should not require a mechanism to choose between small data and state transition from RRC_INACTIVE to RRC_CONNECTED”.


	Huawei
	As noted in our response to question 5a, a UE with buffered data that exceeds the threshold would initiate a transition to RRC_CONNECTED rather than initiate an UL transmission in RRC_INACTIVE.
If the RAN has DL buffered data that requires a transition to RRC_CONNECTED, delivery of a DL RRC message to trigger the state transition would be needed.  If context is fetched, this message could possibly be multiplexed with the second message, otherwise it would be sent after the second message.  As noted above we assume the group will anyway want to have a good mechanism for “downlink after uplink” response, and the RRC message is one case of that situation.

	CATT
	BSR threshold could be used for both solution A and solution B. For both solution A and solution B, the network can control the UE transition to Connected based on the BSR and other available information at the network. 


	Fujitsu
	For solution B, the UE will always transmit Msg3 together with UL data then wait for the state transition indication which is optionally included in Msg. 4.

	OPPO
	We think UE in INACTIVE state should be able to transit into CONNECTED state when having a large data to be transmitted. For solution A, a simple way is send UL data in INACTIVE state if the data amount is below the pre-configured threshold; otherwise, transit into CONNECTED state.
Besides, gNB should be able to configure to UE the bearers with low latency requirement. UE determine whether to use data transmission in INACTIVE state based on the configured bearers.

	Mediatek
	Agree with Nokia.

	Qualcomm
	The grant size looks irrelevant to the decision making but the amount of data to transmit would be the one, which determines whether the state transition should be triggered or not. It would be good if UE can signal the amount of buffered uplink data information to the RAN as part of the MAC PDU to assist the RAN to make a right decision.

	Samsung
	Grant size and transition to CONNECTED are somewhat independent issues. As long as the network allocates new UL grants (of whatever size the network wants) in the INACTIVE state, the UE will stay in the INACTIVE state. If the network wants to move a UE to CONNECTED, it will instruct so.



Rapporteur’s comments: There were several “clusters” of responses to this question:
· Five companies (Mediatek, Ericsson, TCL, Intel, Nokia) expressed that the UE would include any needed fields in the first transmission, with BSR and data if there is room, and the network would take the state decision on this basis; thus from the UE point of view, state transition and data transmission would be the same procedure.
· One company (Ericsson) suggested a specific proposal to capture this group view (see below).
· On the other hand, two companies (Huawei, OPPO) considered that the UE would apply a threshold to the amount of data in the buffer, then initiate either connection resume or small data transmission depending on the size.
· An additional three companies (ZTE, vivo, Panasonic) affirmed that large data should cause a transition to RRC_CONNECTED, but did not elaborate further (although ZTE referred to a unified proposal under question 5b).
· Three companies (CATT, TCL, Qualcomm) felt the transition could be based on BSR for both solutions; a third (InterDigital) felt it would be based on Msg3 contents including the BSR.
Some additional comments were received:
· One company (Intel) suggested to have the UE indicate in Msg3 if no further data exchange is foreseen, as a hint to the network to keep the UE in INACTIVE.
· One company (Fujitsu) indicated that the state transition indicator would come in Msg4.
· One company (OPPO) mentioned that the network should have control of which bearers can be used for small data transmission in RRC_INACTIVE. [NOTE: The rapporteur requests OPPO to confirm this reading]
· One company (Samsung) identified the two issues of grant size and state transition as independent and emphasized that the network will control the state transition.

Proposal 5a1: Transmission of large data is envisioned to cause a state transition to RRC_CONNECTED.  The state transition is a network decision.
Proposal 5a2: Small data transmission solution should not require a mechanism for the UE to choose between small data and state transition from RRC_INACTIVE to RRC_CONNECTED.

Question 5b: Companies are invited to express their views on the expected procedure for transitioning to RRC_CONNECTED to transmit larger data in solution A.
	Company name
	Comments/Suggestions

	ZTE
	Just like solution B, when UE send the first message including UE_ID and data, it can also contain additional information e.g. BSR. Network will take this additional information into account and decide whether transit to RRC_CONNECTED state is necessary. If it is necessary similar RRC message like RRC RESUME can be delivered in the message2 to UE

	Interdigital
	In solution A, the UE should perform a procedure similar to suspend/resume to transition to RRC CONNECTED when data in the buffer is larger than a threshold.  If the network initiates state transition, it should do so either by paging message (in case there is no UL data transmitted by the UE), or by including an RRC message in the response to UL transmission.  We think both mechanisms need to be supported to address the cases where only DL data is present, and the case where the network wants to send the UE to CONNECTED in response to the UL data.

	Nokia
	After more thinking we see that there is no need to distinguish moving to CONNECTED from data transmission procedure from UE point of view. UE will include in the first UL message all the mandatory information first i.e. UE_ID, establishment cause, necessary security information and if possible to fit also then BSR+data. NW can decide whether to move UE to CONNECTED or continue data tranmisssion in INACTIVE (or send UE back to INACTIVE). 

	Panasonic
	UE can include BSR with data transmission. Based on BSR, network can decide whether UE sends data in RRC Inactive state or RRC connected state.

	vivo
	It depends on the gNB whether the UE is transited to the RRC connection based on the BSR or the UE request for both solution A and solution B.


	Intel
	In solution A, the UE requires to know whether it stays in INACTIVE or whether the gNB transitions it to CONNECTED. This would be important as the UE needs to know whether/when it should monitor for the DL control channel (i.e. PDCCH like) e.g. a UE in RRC_CONNECTED checks for UE's C-RNTI like and in RRC_INACTIVE checks for P-RNTI like. Moreover the handling on other procedures (such as related to mobility, measurements, etc) might also vary. On summary for solution A, RAN2 would need to define the procedures for the transitions to get connected, for reconfiguration and for the transmission of DL data.

	TCL
	Agree with ZTE, Nokia, Panasonic that BSR information would allow the network to decide the transition for the UE.
Without such indication, the UE would only able to perform multiple small data transmissions.

	Ericsson
	We share the same view as Intel. In our view, either Solution A requires an additional decision mechanism or it becomes like solution B.

If we say that solution A does not require any additional decision mechanism, the first message should contain all the necessary information to enable the network to respond with a Resume message, as Nokia pointed out. However, if that is the case, the potential overhead reduction of A shrinks to few bytes while an RRC message provides a more future proof solution.

	Huawei
	As noted in our response to question 5a, a UE with buffered data that exceeds the threshold would initiate a transition to RRC_CONNECTED rather than initiate an UL transmission in RRC_INACTIVE.
If the RAN has DL buffered data that requires a transition to RRC_CONNECTED, delivery of a DL RRC message to trigger the state transition would be needed.  If context is fetched, this message could possibly be multiplexed with the second message, otherwise it would be sent after the second message.  As noted above we assume the group will anyway want to have a good mechanism for “downlink after uplink” response, and the RRC message is one case of that situation.

	CATT
	the UE can transmit data and BSR in the first UL transmission, and NW can trigger UE entering connected by paging or direct DL RRC signalling. Both paging and direct DL RRC signalling in response to UL data transmission are required to support different use cases.

	Fujitsu
	If the available data is much more than the preconfigured threshold, the UE can include BSR or new indication which is used to indicate whether the state transition is requested. 
Based on BSR or the new indication, the network can indicate the UE to transit into RRC_CONNECTED.

	OPPO
	For solution A, UE can perform the suspend/resume-alike procedure if needed to transit to CONNECTED state; if state transition is triggered by network, we think that gNB should be able to send directly one DL RRC message to trigger UE to enter CONNECT state.

	Mediatek
	Agree with Nokia

	Qualcomm
	For solution A, we can let RAN to make a decision and UE just sends uplink data with some assistance information such as BSR.

	Samsung
	We do expect that a UE would build and append BSR in the normal way, which can facilitate the network to make a decision whether a UE should be moved to CONNECTED. If so, the network will command explicitly a UE to move to CONNECTED.



Rapporteur’s comments: Most companies appear to agree that the UE would include a BSR or similar information to help the network take the decision on state transition.  However there were different views if this should be part of direct data transmission (like solution A) or an RRC resume message (like solution B).  A second possibility would be to apply a threshold to select between the small data transmission and a resume procedure.  All three positions had some support in the discussion.
· Four companies (Samsung, ZTE, CATT, vivo) described a solution where the UE includes a BSR along with initial data and the network takes the state decision based on the BSR.
· Four companies (Fujitsu, OPPO, Huawei, InterDigital) described a solution in which the UE applies a threshold and if the buffers are too full, initiates a resume type procedure instead of small data transmission.  Network initiated state transition can be by paging (if no preceding UL data) or an RRC message in response to UL transmission.
· Five companies (Qualcomm, Mediatek, TCL, Panasonic, Nokia) described a unified procedure in which the UE includes some mandatory information, then BSR+data if there is room, and the network decides the state.
· Two companies (Ericsson, Intel) felt that solution A requires to specify procedures for connection resume, reconfiguration initiated by the network, and transmission of downlink data, with appropriate indications to the UE since different procedures might be handled differently.
· One company (Ericsson) considered that if solution A does not have an initial decision based on a threshold, it becomes similar to solution B, because the mandatory information that would be sent is similar to an RRC connection resume message and would be best sent by RRC signaling for future proof reasons.
· One company (Huawei) mentioned that the RRC message to control state transition could be multiplexed with the second message (network response) if the context is fetched, and otherwise sent by a separate downlink transmission afterwards.

Proposal 5b: The UE includes in the “first” message with the initial uplink data transmission all necessary information to enable the network to move the UE to RRC_CONNECTED state or to enable the network to let the UE remain in RRC_INACTIVE e.g. BSR.  It is FFS if a data threshold would be applied to trigger a separate procedure for data transmission as opposed to connection resume.


[Question 13: Grant size, what are the supported sizes and how does the network determine the size to allocate?]
For solution A, it is FFS how the uplink grant size is determined; it was suggested that it could be fixed or implicit based on the contention-based uplink configuration.
There was no explicit conclusion on grant size for solution B.
Question 5c: Does solution B comprise any grant size aspects different from those described for solution A?
	Company name
	Comments/Suggestions

	ZTE
	If solution B will use 2 step RACH, then there is no difference between solution A and solution B regarding grant size because in both case there is no explicit UL_Grant received directly from network.
If solution B will use 4 step RACH, then the story is different because message1 and message2 could help to further figure out more details regarding grant size, e.g. via preamble groups, etc.

	Interdigital
	For Solution B, the grant size could be signalled by the network in MSG2 of the RACH procedure.  This would be the same for the case of Solution A which uses 4-step RACH.  If solution A uses 2-step RACH or uses contention-based grants, then the UE would need to know the grant size before the transmission so it would have to be fixed or (semi-statically) configured.  This also applies to Solution B with 2-step RACH.  So we think both network indicated and semi-statically configured is required, regardless of the solution selected.

	Nokia
	We don’t see why would grant size determination be different between option A and B.

	Panasonic
	If 2 step RACH procedure is used, there is no difference between solution A and B since in both case UL grant is not received from network.

	vivo
	There is no different between solution A and solution B. it depends on RAN1 how large grant is allowed in message 3.


	Intel
	We share same view as Nokia and don’t see a difference between solution A and B regarding grant size.

	TCL
	Agree with Nokia, Intel.

	Huawei
	In solution A with the grant-free approach, the small data threshold, assumed grant size, and CB resource size, can all be the same, with the threshold determined implicitly.

In either solution using RACH, the network could configure a grant size to be used for Msg3 including the data.  In solution A, we don’t see a reason for this grant size to be different from the small data threshold (plus space for the UE_ID).  In solution B, the grant size needs also to allow for the RRC message.

	CATT
	We don’t see a need for having different grant size mechanisms/aspects for solution A and solution B.

	Fujitsu
	For Solution B, the size of the UL grant can be explicitly configured by the network.

	OPPO
	From grant-size decision point of view, we think a uniform solution can be applied in solution A and solution B and grant-free method should be supported in this situation.
[bookmark: OLE_LINK103][bookmark: OLE_LINK104]Furthermore, in order to improve the system efficiency and transmission reliability, UE can select a suitable grant size among the pre-configured grant size list based on its condition, e.g. radio link condition. The details can be FFS.

	Mediatek
	Agree with Nokia

	Qualcomm
	Agree with Nokia

	Samsung
	Agree with Nokia and other companies.



Rapporteur’s comments: Most companies saw either no difference, or that the only difference is the opportunity to use information from Msg1/Msg2 in option B with 4-step RACH.
· Eight companies (Samsung, Qualcomm, Mediatek, CATT, TCL, Intel, vivo, Nokia) identified no difference.
· Three companies (Panasonic, InterDigital, ZTE) felt there was no difference if B uses 2 step RACH, but if B uses 4-step RACH, the information in Msg1/Msg2 could be used to take decisions related to grant size.
· Two companies (Fujitsu, Huawei) considered that in the grant-free case, the grant size should be static, while in the RACH cases it can be network configured.  One of them (Huawei) identified the static grant size as being equal to the small data threshold with space allowed for needed fields.
· One company (OPPO) felt that all alternatives can have a uniform solution with a list of preconfigured grant sizes to be selected by the UE (details FFS).

No proposal for this question.
Subsequent data transmissions
[Question 2: How to decide when to use small data transmission (Solution B) rather than move to connected and then transmit data?  How potential subsequent transmissions and/or “large data” is handled, requiring transition to “full connected state”?]
There was no explicit conclusion on subsequent uplink data transmissions in solution A.
For solution B, it was concluded that “subsequent UL transmissions after message 3 should be supported without the UE having to move to RRC_CONNECTED”.
Question 6a: Does solution A have the same expectation for uplink data transmissions as solution B?
	Company name
	Comments/Suggestions

	ZTE
	We think it is up to network to decide whether UE should go to RRC_CONNECTED state. This principle could be applied to both solution A and solution B. So if network decide for UE not to transit to RRC_CONNECTED state then UE should continue to transmit data in INACTIVE state

	Interdigital
	Subsequent data transmissions should be supported for solution A, under network control.  Similar to solution B, this should be supported by the network providing dedicated grants.  The UE can monitor PDCCH for a finite period of time for such grants following UL transmissions in INACTIVE.

	Nokia
	It should be possible to continue data transmission in INACTIVE but naturally fi there is lots of data to be sent (determined by BSR or similar) then moving to CONNECTED is more viable. 

	Panasonic
	Depending on the amount if data in the buffer. If amount of UL data is above threshold then the UE makes transaction from RRC Inactive to RRC Connected.

	vivo
	For solution A, we think it is necessary to transit to RRC CONNECTED for subsequent data transmissions.

	Intel
	We understand that "sub-sequent data transmissions" refers to multiple DL and UL data transmissions. If so, we understand that this requires the UE to RRC_CONNECTED unless this kind of behaviour while in RRC_INACTIVE were pre-configured to the UE while it was previously RRC_CONNECTED or somehow were known by both UE and network (e.g. via specification). As discussed above, we believe some additional procedure will need to be defined for solution A to enable the transition to RRC Connected for additional data transmission.

	TCL
	Agree with Nokia.

	Huawei
	Either solution could include BSR along with the uplink data to indicate if more data remain to transmit.  For solution A this could be something of a corner case (e.g. if the grant size matches the small data threshold).  For solution B it seems necessary to have some mechanism for the network to discover how much data the UE needs to transmit, otherwise it has no basis to decide whether to bring the UE to RRC_CONNECTED.

In any case for either solution, it is a network decision when and whether to bring the UE to RRC_CONNECTED, and if the UE reaches the end of the procedure with data in its uplink buffers, it should evaluate whether to start the procedure again (small data) or try to restore the connection (large data).

For solution B, it appears that for subsequent UL data transmissions in RRC_INACTIVE without transition to RRC_CONNECTED, the RRC messaging is essentially wasted, i.e. the UE sends a ResumeRequest only so that the network can send a ResumeReject and the UE can remain in INACTIVE as if no signalling had occurred.  If the UE is brought to RRC_CONNECTED and then sent back to RRC_INACTIVE, and subsequently needs to transmit UL data, the two solutions are equivalent (the procedure starts from scratch in both cases).

	CATT
	Solution A supports subsequent UL transmissions without state transition if decided by the network. Same solution for subsequent UL transmissions in solution A and solution B could be envisaged.

	Fujitsu
	The subsequent UL transmission in RRC_INACTIVE should be supported in Solution A.

	OPPO
	UE should be allowed to continue data transmission in INACTIVE state if the amount of data does not exceed the agreed limits for UL transmission in INACTIVE state.

	Mediatek
	It should be possible to continue data transmission in RRC_INACTIVE, e.g. by the UE being schedulable at least for a short while, e.g. the UE could receive/confirm C-RNTI in the RACH procedure. However, for larger pieces of data of course it becomes impractical with UE based mobility and possible configuration limitations ..

	Qualcomm
	Subsequent data transmission in RRC_INACTIVE should be supported for solution A. It should be up to RAN exactly when UE should move into RRC_CONNECTED (active) state.

	Samsung
	As long as the network allocates new UL grants (of whatever size the network wants) in the INACTIVE state, the UE will stay in the INACTIVE state transmitting more data. If the network wants to move a UE to CONNECTED, it will instruct so.

	CMCC
	We agree that both solutions could include BSR along with the uplink data to indicate if more data remain to transmit.  



Rapporteur’s comments: There were several points of general consensus (expressed by several companies without any opposing), e.g. that the state transition is a network decision, that large data should cause a transition to RRC_CONNECTED, and that subsequent transmissions in RRC_INACTIVE should be supported.
· Five companies (Samsung, ZTE, CATT, Huawei, Qualcomm) emphasized that the state transition is network determined in all cases.
· Two companies (Mediatek, InterDigital) felt that subsequent data transmissions in uplink can be supported using dedicated grants, received by the UE monitoring PDCCH for a time.
· Three companies (Mediatek, TCL, Nokia) considered that it is possible to continue with data transmissions in RRC_INACTIVE, but the UE should be moved to RRC_CONNECTED if there are large data.
· One company (Panasonic) suggested the UE could apply a buffer size threshold, and if there is too much data for small data transmission, transit to RRC_CONNECTED.
· Two companies (Intel, vivo) considered that solution A requires to transit to RRC_CONNECTED for subsequent transmissions.
· One company (Huawei) thought although both solutions can support including a BSR, it should be an unusual case in solution A.
· One company (Huawei) noted that in solution B, if subsequent transmissions take place in RRC_INACTIVE, the RRC messaging has no effect on the UE state (characterized as “essentially wasted”).
· Two companies (CATT, CMCC) saw both solutions as similarly able to support subsequent transmissions in INACTIVE.
· Three companies (Fujitsu, OPPO, Qualcomm) emphasized that solution A should support subsequent UL transmission in INACTIVE.  One of them (OPPO) indicated that this would apply as long as the amount of data remains small enough.
· One company (Samsung) considered that in both solutions, the UE may continue making small data transmissions from RRC_INACTIVE if there are more data and the network leaves it in RRC_INACTIVE.

Proposal 6a: Subsequent small uplink data transmissions in RRC_INACTIVE should be supported. FFS whether the term “subsequent small data” cover only the case of infrequent transmissions or also frequent transmissions.

[Question 1: How DL acknowledgement is handled (both on RLC and HARQ level and on application layer) and how DL data is handled?]
In the downlink direction, it was agreed for solution A that as a baseline, a general mechanism for sending DL data in RRC_INACTIVE should be used, with possible enhancements FFS. It is worth mentioning that RAN2 has not yet agreed on the existence of such mechanism i.e. the only agreed mechanism to notify the UEs on DL data for RRC_INACTIVE UEs is paging.
For solution B, downlink data can be delivered in Msg4, and it was agreed that subsequent DL data transmissions should be supported without the UE needing to move to RRC_CONNECTED.  Any optimisations for this purpose are FFS.
 Question 6b: Companies are welcome to provide their views on these differences and potential positive or negative impacts. 
	Company name
	Comments/Suggestions

	ZTE
	The general mechanism for sending DL data in RRC_INACTIVE is applicable for both solution A and solution B i.e. to use paging message. 
Then for the DL data which could be sent in message 4 for solution B could also be sent in message2 for solution A. We don’t understanding why it doesn’t work. From this aspect we don’t see any difference. For example when UE sends one small packet and expects one RLC STATUS report, then network should be able to deliver it to UE immediately in either message2 (solution A) and message 4(solution B).

	Interdigital
	We think downlink data in MSG4 (or in response to the UL data) should be supported for solution A similar to solution B because it allows the network to transmit RLC ACKs and/or application layer acknowledgements without having to wait for the next paging cycle or to have to generate a paging message to transmit a short ACK.


	Panasonic
	DL data can be included in MSG4 of the RACH procedure. Network can generate RLC feedback and send it in MSG4.

	vivo
	We think there is no difference between solution A and solution B for DL acknowledgement transmitting.

	Intel
	Assuming that the UE AS context is valid and no reconfiguration is required, we share the view that DL data can be sent in msg.4.

	TCL
	Agree with ZTE.

	Huawei
	If DL data are available after the arrival of UL data in either solution, it should be possible to deliver the data directly through the cell that just received the UL data if the UE is still available.  Whether this is done through RAN notification/paging or a more optimised approach can be discussed for both solutions.

In solution B, we are unsure how often DL data would be available for delivery as soon as Msg4.  The network should perform contention resolution/ACK immediately after Msg3, without waiting for additional data that may or may not be coming, so this mechanism seems not applicable to delivering an application layer response.  For this purpose both solution A and solution B will need a way to deliver “downlink after uplink” data, after the UL data transmission procedure has concluded.

For the case of further DL data in RRC_INACTIVE as described above in solution B, the RRC signalling should be clarified.  Does Msg4 carry a ResumeReject in this case?  What criteria does the network have to determine whether future DL data should be sent in CONNECTED or INACTIVE?

	CATT
	For solution A, DL acknowledgement could be transmitted in Msg4 or with contention resolution for grant-free transmission.
When MSg4 is used for Dl acknowledgment delivery, the same messaging/ mechanisum can be used for both solution A and B.

	OPPO
	DL data should be supported whatever DL solution is used. From our understanding, the DL data (e.g. DL response, DL RRC signalling) can be transmitted in pre-configured resources with pre-configured transport format. It should be allowed that DL data is sent independently from UL data transmission.

	Mediatek
	Sending DL data in the contention resolution message requires that RACH re-attempt timer need to be sufficiently long to cover a round-trip to an application server. For the use cases of RRC_Inactive this should be ok. Furthermore, the UE might anyway need to be schedulable for a while, e.g. to cover the cans when TCP is used. 

	Qualcomm
	DL data transfer via Msg4 should be supported for solution A.

	Samsung
	For solution B, our understanding is that a UE will monitor continuously DL channel, so DL feedback can be sent as in the “normal” case. Whether it can be combined with MSG4 is a minor issue, and can be even up to the network implementation. For solution A, it is not clear how DL transmissions are accomplished, but we believe that it will follow the same principle as for solution B.



Rapporteur’s comments: Most companies agreed that it should be possible for both solutions to send downlink data in the network response message (Msg4 in B, second message in A).  In particular it was noted that RLC ACKs can be sent this way, and one company suggested that it may be possible to extend the RACH timeline to allow for an application layer response.
· Seven companies (TCL, Panasonic, InterDigital, ZTE, Intel, CATT, Qualcomm) felt that downlink data delivery in the network response message should be supported.  Four of them (TCL, Panasonic, InterDigital, ZTE) specifically identified RLC ACKs as being possible to deliver in this way.
· One company (Mediatek) felt that the contention resolution message can be delayed to allow for data to arrive from an application server, and that the UE may need to be schedulable for a time after transmitting for some use cases like TCP.
· One company (vivo) saw no difference between the cases.
· One company (Huawei) considered that downlink data delivery to the same cell where the UE transmitted should be possible, and optimizations over notification/paging can be considered for both solutions.
· One company (Huawei) questioned whether it would be frequent for solution B to have downlink data available by the time of Msg4, and felt that both solutions would need a “downlink after uplink” mechanism.
· One company (Huawei) requested clarification on the RRC signaling for solution B.
· One company (OPPO) thought that the downlink data can use preconfigured resources, and should be possible to send independently from uplink data.
· One company (Samsung) felt that whether downlink data would be combined with Msg4 was a minor issue that could be left to network implementation, and considered that both solutions can support downlink transmission “as in the ‘normal’ case”.

Proposal 6b: It is beneficial to send small downlink data to the UE with the network response message (e.g. Msg4) if user plane data are available, provided that the user plane design supports it.

DRB management
[Question 8: How the user plane (e.g. DRBs) should be configured for sending the data?]
Both solutions anticipate that the UE would transmit on some existing DRB (possibly a default DRB).  For solution A, the language of the agreement was as follows:
Multiple DRBs can be maintained in RRC_INACTIVE, and data transmission takes place on the DRB associated to the concerned service.  It is FFS which bearers are maintained (e.g. some bearers could be treated as suspended such that the UL data cannot be sent on this DRB in inactive.). 

For solution B, it was agreed that “the UE should use a currently configured DRB”. To be more precise, in solution B and assuming the LTE resume procedure is used as baseline, the UE would suspend (or deactivate) its RRC connection one it goes to RRC_INACTIVE. Then, when message 3 is transmitted with small UL data, the UE temporarily resume SRB0 and configured DRBs for the purpose of small data transmission. This is a temporary step since the connection is not resumed until the network sends message 4. 
For both solutions, there was discussion of whether the requirements for a QoSful bearer would still be expected to be met in INACTIVE mode.  This discussion appears independent of the choice of solution.
In our understanding, the solutions can support the same DRB management options, including QoS aspects.
Question 7: Are there any differences in DRB management between the solutions (including QoS)?
	Company name
	Comments/Suggestions

	ZTE
	There is no difference regarding QoS. 
For solution A it is clear some DRBs will not be suspended in order to transmit data directly in INACTIVE state. But for solution B, those suspended DRBs are allowed to transmit data directly in message3 i.e. before they are resumed. That seems contradict with each other.

	Interdigital
	We think both solutions are common in the maintenance of DRBs and their QoS in INACTIVE, and transmission of data on the DRB it is associated with. The solutions differ in the context information associated with each DRB between transmissions, in that solution B requires that some of the context be reset (e.g. PDCP SNs), while solution A does not require this.

	Nokia
	Why would there be any differences between solutions?

	Panasonic
	For solution A, a UE can directly send UL data in inactive state hence, DRB will not be suspended. For solution B, when UE sends UL data, network has to make sure to allow UL data in MSG3.

	vivo
	We agree with rapporteur that both solution A and solution B can support the same DRB management options(including Qos).

	Intel
	The QoS related question/management is equally applicable for both solutions A and B when UL data is sent in msg.3. For both solutions if the UL data from different QoS can be sent already upon msg.3, it would be required that gNB is able to differentiate it to treat each request and data accordingly. This would be more relevant under congestion situations. 

	TCL
	There should be no differences in DRB management between Solutions A/B.

	Huawei
	We don’t see a functional difference here although the modelling of DRB behaviour is different.  Solution A does not consider the concerned DRBs as suspended and hence does not require a temporary resume behaviour, while solution B considers all DRBs as suspended and needs to perform a temporary resume to allow them to send data. In Solution A, SRB context is irrelevant since uplink transmission only involves a DRB. The DRB chosen by the UE should follow the same procedures that are used in RRC-CONNECTED (e.g. QoS flow to DRB mapping).
In Solution B, SRB context is needed for the RRC signalling and it is unclear whether UL data is piggy-backed in an RRC message (and transmitted over an SRB) or whether an additional MAC PDU is used to transport the data over a selected DRB.

	CATT
	There is no difference for QoS and DRB handling in solution A and B.

	Fujitsu
	We think that QoS would be met for both solutions. In the legacy RRC resume procedure, the UE needs to transit to IDLE mode, so that the default bearer is released. The question is whether the default bearer would be kept in the RRC_INACTIVE mode. If it would be kept, the default bearer could be used for the small data transmission while keeping the QoS level. If not kept, how to establish DRBs is still unclear for now and we should continue to study this.

	OPPO
	We think it can be up to network configuration which DRBs are suspended or continued in INACTIVE state and there is no difference for the two solutions.

	Mediatek
	It seems that solution A does not require a successful RRC procedure, but solution B indeed requires such a procedure before DRB(s) can be used. 

	Qualcomm
	We don’t see any difference between solutions A and B in terms of DRB management.

	Samsung
	We share the same view with other companies, there is no difference in DRB management.

	
	



Rapporteur’s comments: No differences were identified relating to QoS.  Six companies (Samsung, Qualcomm, CATT, TCL, vivo, Nokia) saw no differences in DRB management either, but some potential differences were identified by other respondents:
· One company (ZTE) considered that for solution A, the used DRBs are not suspended, but solution B allows to transmit on DRBs before they are resumed, in an apparent conflict.
· One company (InterDigital) felt that solution B requires some context reset (e.g. PDCP SN) that solution A does not.
· One company (Panasonic) noted that solution B where the DRBs are suspended needs to take some action to allow data from those DRBs to be transmitted in Msg3.
· One company (Intel) mentioned that differentiation to allow prioritization in congestion situations would be needed.
· One company (Huawei) saw no functional difference for DRBs, but noted that solution B needs also to maintain SRB contexts.
· One company (Huawei) requested clarification for solution B on whether the user data goes on SRB (piggybacked) or DRB (separate MAC PDU).
· One company (Fujitsu) felt the default bearer could be used for transmission if it is kept in RRC_INACTIVE, otherwise it is not clear how DRBs are managed (for both solutions).
· One company (OPPO) felt that the network determines which DRBs are suspended.
· One company (Mediatek) noted that solution B requires completing an RRC procedure before DRBs can be used.

No proposal for this question.
HARQ and ARQ
[Question 1: How DL acknowledgement is handled (both on RLC and HARQ level and on application layer) and how DL data is handled?]
For solution A, there was no explicit decision related to HARQ, and the need for ARQ is FFS.
For solution B, it was agreed that HARQ can be supported from Msg3 in the same way as LTE.  RLC ACK/NACK messages can be scheduled “normally when a UE still listens to the DL channels”. That is also required for the default / baseline state transition from RRC_INACTIVE to RRC_CONNECTED anyway, so no need for additional procedure. 
If ARQ is needed in solution A, there is no agreement to provide it with a different method than the general transmission of DL data in RRC_INACTIVE.  For solution B, it can be discussed if “normally when a UE still listens to the DL channels” implies something beyond this general mechanism.
The difference in HARQ is due to the including of a RACH procedure in solution B, which provides a framework for starting HARQ from Msg3 as usual.  If a RACH procedure is included in solution A, HARQ is similarly available from Msg3.
Question 8a: Are there any differences in ARQ support between the solutions?
	Company name
	Comments/Suggestions

	ZTE
	We don’t see there is any essential difference. If the ARQ is sent after the procedure for either solution A or solution B, then general transmission of DL data in RRC_INACTIVE will be applied. If the ARQ is sent before the procedure is ended i.e. the UE still listens to the DL channel, then ARQ can be sent to UE easily in DL channel. For solution B, it could be the message4, For solution A, it could be message2.
If ARQ is sent after the data transmission/reception procedure then general means to deliver the DL data could be used. 
Once RLC STATUS REPORT is received then UE will do retransmission, if any

	Interdigital
	We think the UE should monitor PDCCH during and for some period following the UL data transmission in order to receive RLC ACK/NACK so as to avoid that the RLC feedback comes only at the next paging cycle.  This should be the case for either solution A or solution B, and we think the solutions are similar in this respect.

	Nokia
	Why would there be any differences between solutions?

	Panasonic
	We cannot see any difference.

	vivo
	We think there is no differences in ARQ between solution A and solution B.

	Intel
	We do not see a difference if RACH procedure is used.

	TCL
	There should be no differences in ARQ support between Solutions A/B. Apply existing mechanism whenever possible.

	Huawei
	The first downlink message (second message of solution A, Msg4 of solution B) acts as an implicit ACK indicating that the message has successfully reached the serving gNB.  For this reason we aren’t certain that ARQ is needed in solution A, but if is needed, the baseline is the same for A and B (“normally when a UE still listens to the DL channels”).  For both solutions, optimisations could be discussed.

	CATT
	Not seen any difference from ARQ support for solution A and B.

	Fujitsu
	As pointed above, for Solution B, RLC layer is not established if we stick to the legacy RRC resume procedure. So if the ARQ is sent before the procedure in Solution B is ended, the DL RLC ACK seems not to be supported.

	OPPO
	We cannot see any difference.

	Qualcomm
	We don’t see any difference.

	Samsung
	For ARQ, we do not see any difference between solutions.



Rapporteur’s comments: Most companies saw no difference or only a small or conditional difference.
· Ten companies (Samsung, Qualcomm, OPPO, CATT, TCL, vivo, Panasonic, Nokia, InterDigital ZTE) saw no difference at all.
· One additional company (Intel) saw no difference if RACH is used.
· One additional company (Huawei) saw no difference if ARQ is needed for solution A.
· One company (InterDigital) mentioned that the UE should monitor scheduling for some time after transmission to receive ACK/NACK (in either solution).
· One company (Fujitsu) expressed a concern that solution B does not have RLC layer established until the resume procedure ends, so it may not be possible to support RLC ACK on this timeline.

Proposal 8a: Small data transmission solution should be able to support at least ARQ mechanism. That should be done in the same way monitoring for subsequent signaling (e.g. to support the transition from RRC_INACTIVE to RRC_CONNECTED) is done. 

Question 8b: Any comment on possible differences in HARQ support between the solutions?
	Company name
	Comments/Suggestions

	ZTE
	We guess this should be left for RAN1 to discuss

	Interdigital
	There should be no difference in HARQ support between the two solutions if solution A uses the RACH procedure as a baseline.  In both cases, MSG3 in RACH naturally supports the HARQ procedure.  If we support contention-based UL transmissions in solution A, RAN1 should provide guidance for how HARQ feedback is provided.

	Nokia
	Why would there be any differences between solutions?

	Panasonic
	Wait for RAN1

	vivo
	For RAN2, we think there is no difference. And HARQ details can wait the guidance from RAN1.

	Intel 
	Wait for RAN1

	Huawei
	RAN1 are responsible for any HARQ issues relating to the grant free form of solution A.  The RACHful form of solution A, and solution B, both have HARQ available from Msg3 as usual.

	CATT
	No difference is identified.

	Fujitsu
	From RAN2 point of view, HARQ is better to be supported for the transmission error correction. But the details could be discussed once RAN1 has decided HARQ mechanism in NR e.g. ACK/NACK timing, physical-layer channel design and so on.

	OPPO
	For solution A and solution B, we think it is possible to support HARQ, but we can wait for RAN1 information.

	Qualcomm
	Let’s wait for RAN1

	Samsung
	In general, we cannot see why there will be a difference and we would not welcome a design with different HARQ solutions. Nevertheless, it is the RAN1 decision.



Rapporteur’s comments: The vast majority of companies responding preferred to leave this to RAN1; the remaining companies identified no difference between solutions.
No proposal for this question.
Scenarios
[How to ensure that only the right UE is using the UE context meaning the UE need to provide some proof of having the right UE security context? 
7) How the AS state is updated and maintained in the network (incl. security keys, NCC, sequence numbers)? ]
In both solutions, data transmission could take place in several different scenarios:
1. Transmission takes place in the same cell where the UE was originally sent to RRC_INACTIVE
2. Transmission takes place in a different cell under the same PDCP entity
3. Transmission takes place in a cell under a different PDCP

 
In scenarios 1 and 2 when the transmission takes place under the original PDCP entity, no context transfer should be needed and it seems clear for both solutions that the existing context in the anchor gNB would be used.  For scenario 3, there may be a difference between solutions related to the possible need to fetch the context from the anchor gNB.

Question 9a: Is there a difference in the solutions’ handling of scenario 3?
	Company name
	Comments/Suggestions

	ZTE
	Please refer to the answer to question 1c

	InterDigital 
	Solution B attempts to handle the three scenarios with the same procedure as data transmission.  Solution A requires a completely different procedure than that of data transmission to handle this scenario.  Please refer to out answers to question 9b below.

	vivo
	We are not totally clear how the solution A tries to fetch the context when the UE context is not present in the new serving gNB because we assume that the MAC-short I is not carried when the UE ID+ data is sent. It can be discussed further.


	Intel
	Yes, please refer to response in Q.1b and Q.2a.

	TCL
	There should be no differences in handling of scenario 3 between Solutions A/B.

	Huawei
	In scenario 3, solution B needs a context fetch in order to handle RRC signalling and message integrity checks.  Solution A can work with or without context fetch in this situation.

	CATT
	Should wait for SA3 response on security aspect for better understanding. However we think, similar mechanism could be designed for both solution A and B.

	Fujitsu
	As commented in 1c, we would prefer to clarify what “anchor” source gNB would be.

	Qualcomm
	See our comment for Question 1b and we believe that for solution A, at least the 1st data would be handled by the anchor gNB and so re-ciphering is not required as the same keys would be applied but for solution B, the new keys would be always derived and so re-ciphering always takes place.

	Samsung
	Answer to this question depends on more fundamental decisions regarding the overall system design. If the PDCP entity is associated with a CU (similar to UMTS), then transition from one CU to another could trigger the corresponding procedure before any UP data. In other words, scenario 3 may simply not exist. 



Rapporteur’s comments: The answers to this question were quite varied.
· One company (ZTE) felt context fetch would be needed in both solutions when the network brings the UE to RRC_CONNECTED, but it is a network decision when to do it.  [Based on answer to 1c, the rapporteur requests confirmation of this reading]
· One company (InterDigital) considered that Solution B uses a single procedure for all three scenarios while solution A requires a different procedure to handle scenario 3.
· One company (vivo) felt it was unclear how solution A fetches the context without MAC-I.
· One company (Intel) felt that context fetch is required in scenario 3 for both solutions.  [Based on answers to 1b and 2a, the rapporteur requests confirmation of this reading]
· One company (TCL) identified no difference.
· One company (Huawei) felt that context fetch is required in scenario 3 for solution B, but solution A can work with or without a context fetch.
· One company (CATT) preferred to wait for SA3 but expected no difference.
· One company (Fujitsu) requested clarification of the “anchor” and “source” terminology.
· One company (Qualcomm) considered that solution B would require re-ciphering.  [The rapporteur requests confirmation of this reading]
· One company (Samsung) felt that depending on system design, scenario 3 may not occur e.g. if the PDCP entity is associated with a CU.

No proposal for this question.

The previous email discussions were helpful to identify security related questions for solutions A and B and a LS to SA3 has been sent. To properly analyse the responses from SA3, it is beneficial to describe the security scheme from solutions A and B regarding integrity protection, encryption of small data and key generation / refresh in the different scenarios.
For solution B, the same security solution is used for the 3 scenarios, at least as the baseline (further optimizations for static UEs are not precluded) which implies that the most robust solution should be supported i.e. the same or higher level than in LTE. In solution B, the UE can receive the NCC in the suspend message so that the UE can send message 3 (e.g. RRC Connection Resume Request) already integrity protected (i.e. no need for short MAC-I) and encrypted small UL data based on the newly generated keys. That allows the network to authenticate the UE and, by sending message 4, allow the UE to also authenticate the network.
In solution A, on the other hand, message 3 is not integrity protected and UL data is encrypted based on the old keys (i.e. the ones in the so-called “anchor” gNB), at least in some scenarios (e.g. same PDCP entity). Hence, there is no need to be provided with NCC in the suspend message (although this does not appear to be an advantage). On the other hand, additional steps and/or procedures are needed for solution A at least in the following scenarios (SA3 should have a final opinion on the remaining scenarios):
· if the UE appears in a new cell under a different PDCP
· if the network decides to move the UE to RRC_CONNECTED

Note: notice that the intention is not to state if a given solution has a lower or higher level of security. That should be responded by the SA3 LS. The intention is to first see the differences between A and B so that the response from SA3 can be properly analysed and eventually help RAN2 to take a final decision.
Question 9b: Companies are welcome to provide their view whether the security solutions for A and B are properly captured. 
	Company name
	Comments/Suggestions

	ZTE
	If network decides to move the UE to RRC_CONNECTED state, it is up to network to decide whether UE context should be fetched from anchor gNB or not. In both case it will become one of the 3 scenarios mentioned in section 2.9. That’s why we don’t think this is additional scenario. 
For 3rd scenario it means PDCP entity is relocated and if there is no surprise from SA3 we think most likely the security key should be updated. And the update procedure would be something like what happens in LTE resume procedure. Of course details could be FFS.
For solution B, we are not sure whether the description is correct or not. We may need wait for SA3’s response to see what will happen eventually

	Interdigital
	For scenario 3, the UE cannot send MSG3 integrity protected as the new gNB will not be able to decode it.  Therefore, both solutions require new procedures for integrity protection and key refresh, and both solutions require transmission of a MAC-I.    

	Nokia
	We rather wait SA3 input before providing further views.

	Vivo
	We understand that the MAC-short I is not carried when the UE ID+ data is sent,(message 3) for solution A. It is one different aspect between solution A and solution B.
For NCC update, it can be same for both solution A and solution B i.e., carried in suspend message (go into inactive state) or resume message (during the date sending, i.e., message 4).


	Intel
	In general ok, but we agree that RAN2 should wait for SA3 input.

	Ericsson
	We agree with Interdigital that solution B solves the issue with a single solution including the same solution used for large data i.e. the transition to Connected.

As we responded in Q1b, in solution A, there is an assumption that small data is transmitted using old security keys to encrypt the small data (at least in some scenarios). Our understanding is that this might not be acceptable, but we can wait SA3 input. Even if SA3 would accept that possibility, proponents of solution A seem to agree that there will be anyway real scenarios where the new keys must be generated e.g. when the UE tries to transmit in a cell from a new PDCP entity. Hence, in our view, the usage of the old keys by solution A limits the usage of the feature to the UE moving across a single PDCP entity. We foresee two issues here: i) we anyway need a solution where UE moves to a new PDCP area so new keys are generated, regardless if A or B are supported and ii) that would require the network to expose its architecture to the UE, which is typically something to be avoided unless it is proven to be necessary. Hence, we do not understand the motivation to enable the UE to use the old keys considering the risks and the need to anyway define a solution where the new keys are used.


	Huawei
	Solution B requires a MAC-I in its first uplink message (Msg3), while solution A may not require one in its first uplink transmission.  The user plane doesn’t have integrity today and we don’t see a reason to change that principle for this procedure.  However if SA3 require some information such as a MAC-I, it could be carried along with the data in either solution.  However, solution B requires some form of authentication for the RRC signalling (Msg3, Msg4, Msg5), so there seems no question that the MAC-I or similar is needed in that solution.

Depending on SA3 response to the LS, operating under a new PDCP entity could require a key update and again this applies to both solutions.  As described above, a move to RRC_CONNECTED would always be an option available to the network, and the RRC signalling to change the state should provide opportunity to update security information if needed.  We don’t see a difference between solutions in this respect.

	CATT
	We could discuss based on SA3’s response to avoid premature conclusions.

	Fujitsu
	See the above comment to Q9a.

	Qualcomm
	See our comment for Question 1b.

	Samsung
	We prefer to wait for the SA3 answer first.



Rapporteur’s comments: The most common view expressed on this question was to wait for SA3 response.  This was expressed by six companies (Samsung, ZTE, CATT, Intel, Nokia, Qualcomm).  Beyond this several points were raised:
· One company (ZTE) considered that this is another form of scenario 3, since the network has to decide whether to fetch the context.  They are also unsure if the description of solution B is correct.
· One company (InterDigital) felt both solutions need new procedures for integrity protection and key refresh, and both require a MAC-I.
· Two companies (Huawei, vivo) noted that having no MAC-I in solution A is a difference.  However, one of them (Huawei) felt that a MAC-I could be used in solution A if required by SA3.
· One company (Ericsson) considered that for solution B, this situation is addressed with the same solution used with large data.
· One company (Ericsson) noted that also in solution A a key update would be needed when under a new PDCP entity, and they consider that this dependency could be seen as exposing the network architecture to the UE.
· One company (Ericsson) did not see the motivation for solution A to use the old keys.
· One company (Huawei) felt that security update can be done at state change in both solutions.
· One company (Fujitsu) requested clarification on the “anchor” and “source” terminology.
· One company (Qualcomm) referred back to their earlier answer, that solution B always requires context transfer due to the need to manage security parameters.  [The rapporteur requests confirmation of this reading.]

No proposal for this question.

UE tasks performed
[Question 11: Which tasks does the UE perform, e.g. RLM, CSI/RRM measurements, etc. at each step.]
An additional point of comparison identified in previous discussion, but not addressed by the current meeting conclusions, is the list of UE tasks performed to enable each solution.  Companies are asked to contribute their understanding of the needed tasks in each step of the solutions.
Question 10: What are the UE tasks performed in each solution?

	Company name
	Comments/Suggestions, Solution A
	Comments/Suggestions, Solution B

	ZTE
	What task does UE perform should be linked to the RRC state as we did for LTE. In INACTIVE state, there is no RLM and CSI, but RRM measurement. While in RRC_CONNECTED state, all these tasks should be performed
	Same principle as solution A should be applied

	Interdigital
	For both solutions, UE tasks should be limited to those associated with IDLE mode (i.e. reselection monitoring).  RLM and RRM measurements/reporting should not be required.  To support subsequent data transmissions, PDCCH monitoring beyond the paging occasion may also be required. It could be discussed in the WI phase if measurements beyond those required in IDLE mode would be needed to support subsequent data transmissions.
	

	Nokia
	Answer to both solutions: UE applies reselection evaluation during inactive data transmission – probably one could assume reselection decision be seen as RLF – note this is no different from LTE until UE receives RRCConnectionSetup.
	

	Panasonic
	Inactive mode: RRM
Connected mode: RLM, CSI, RRM
	Inactive mode: RRM
Connected mode: RLM, CSI, RRM

	vivo
	We think UE tasks should be linked to the RRC state. For both solutions, The CSI,RLM and RRM don’t required when UE is in inactive. For PDCCH monitoring, we should study the DL data transmission in inactive at first.
	

	Intel
	If UE continues in RRC_INACTIVE after msg.4, the UE performs the idle mode applicable functionality (as it is already captured in NR TR).
If UE transitions to RRC_CONNECTED after msg.4, the UE performs the connected mode applicable functionality (as it is already captured in NR TR).

	Ericsson
	In RRC_INACTIVE, UE power efficient procedures should be supported, as in RRC_IDLE in LTE. Optimizations related to small data transmission in RRC_INACTIVE (e.g. additional paging occasions) could be considered.
	

	Huawei
	The normal tasks for RRC_INACTIVE are required.
	The normal tasks for RRC_INACTIVE and for the RACH procedure are required. If UL data is piggy-backed in an RRC message (and transmitted over an SRB), then a mechanism for conveying QoS flow ID and session ID is required.

	CATT
	UE performs cell-reselection as idle state. When UE has data to transmit, the radio channel condition should be monitored and the UE should transit to idle state when the radio quality is deteriorated and can’t be used. For example, a Timer starting at the beginning of data transmission could be used. UE should enter idle state when the Timer expires and the data can’t be transmitted correctly. However, the detail mechanism should be discussed in WI.
	

	Fujitsu
	RAN2 has agreed that “the RRC_INACTIVE states must be capable of achieving a comparable power efficiency to that of LTE’s IDLE state”. This means that the UE tasks should be minimized to save the battery life. The baseline is what the UE is doing in RRC_IDLE mode in LTE-A. Additional tasks would be discussed in the WI phase.
	

	OPPO
	We think there is no difference between the two solutions. The tasks should include at least: RRM measurement, cell selection/reselection, DRX.
	

	Mediatek
	Agree with Nokia
	

	Qualcomm
	Agree with Nokia
	

	Samsung
	Our preference is that UE tasks should be linked to the RRC state, not to a particular solution. Thus, a UE in INACTIVE with data transmission should perform at least the same tasks as in INACTIVE without data transmission.

	
	
	



Rapporteur’s comments: No company identified a difference between solutions, apart from the RACH procedure for solution B in case solution A would use grant-free transmission as noted by one company (Huawei).  Most companies felt the tasks should be determined by the RRC state with few or no additional requirements related to the data transmission procedure.
· Two companies (Panasonic, ZTE) indicated no RLM or CSI, but RRM measurements, in INACTIVE (and all these should be performed in RRC_CONNECTED).
· Three companies (CATT, Fujitsu, Interdigital) identified RRC_IDLE tasks as the baseline; one (Interdigital) identified these as reselection monitoring but not RLM/RRM.  Additionally, one company (vivo) identified that there would be no CSI/RRM/RLM when in INACTIVE.
· Three companies (Qualcomm, Mediatek, Nokia) felt the UE should perform reselection evaluation where a reselection is seen as RLF, similar to LTE during the RACH for connection setup.
· Two companies (Interdigital, Ericsson) mentioned the possible need for additional scheduling besides the paging occasions.  An additional company (vivo) mentioned that PDCCH monitoring should depend on the solution for downlink data in RRC_INACTIVE.
· Two companies (Samsung, Intel) indicated that tasks would be linked to the RRC state, without more detail.
· Two companies (Fujitsu, Ericsson) emphasized that power efficient procedures should be supported.
· One company (Huawei) noted that B could require the additional tasks for handling the RACH procedure (in case solution A operates grant free).
· One company (OPPO) mentioned at least RRM, reselection, and DRX as needed.

Proposal 10: Whichever solution is selected, the UE performs the tasks based on its RRC state.  Further tasks specific to the data transmission procedure can be discussed if they are found necessary.
Coverage effects
[Question 12: Whether the proposed solution would affect the coverage by deteriorating the success rate of RRC signalling transmission.]
As identified in previous discussions, it was intended for solutions to be compared also on their effects on coverage “by deterioriating the success rate of RRC signalling transmission”.  Companies are asked to contribute their understanding of this effect for each solution.
Question 11: What are coverage effects in this sense of each solution?

	Company name
	Comments/Suggestions, Solution A
	Comments/Suggestions, Solution B

	
	
	

	Interdigital
	It is bit difficult to discuss coverage given that we don’t have the details of the required message sizes for both solutions.  

	

	Nokia
	Answer for both solutions: The amount of data to be able to transmit in the first UL message is dependant on the scenario (cell size, band etc.) and thus the size needs to be controllable by NW in order to ensure appropriate success rate of transmission from cell edge.  
	See solution A answer

	Intel
	RAN1 input would be required as there is also a dependency with the TBS allowed for msg.3

	Huawei
	Since there is no RRC signalling in solution A, we see no impact.
	The RRC signalling in solution B is sent according to the normal RACH procedure.  Effects on nominal coverage (success rate of signalling) should be the same as any other RACH procedure e.g. to resume the connection.

	CATT
	We agree this issue should be addressed and the data transmission should not have impact on the success rate of RRC signalling. The detail depends on the message sizing, amount fo data and RAN1 design. Could be evaluated in WI phase.
	

	Fujitsu
	We think that coverage discussion can be discussed later after we have clear picture on Solution A. But normally, the UE should camp on a cell where radio quality is sufficient to perform Solution A.
	

	OPPO
	In order to apply to different coverage condition and improve transmission reliability, UE can select a suitable grant size among the pre-configured grant size list based on its condition, e.g. radio link condition. The details can be FFS.
	See solution A answer

	Mediatek
	Agree with Nokia. 
	

	Qualcomm
	For both solutions A and B, absolutely necessary information in Msg3 would be the same (UE-ID, MAC-I, user data) so I don’t see any difference in terms of coverage effects.

	Samsung
	We are not sure we fully understand the purpose of the question. Coverage is the function of the UE transmission power and the uplink transport block size (and whether HARQ is present).



Rapporteur’s comments: Response to this question was somewhat sparse.  Only one company identified a difference between the solutions, and most answers were not very conclusive.
· Two companies (CATT, Interdigital) felt that it was difficult to discuss without having message sizes.  One additional company (Fujitsu) suggested discussing coverage later when we have more details.
· Two companies (Mediatek, Nokia) considered that the grant size needs to be controllable by the network to ensure appropriate cell edge success rate.
· One company (Intel) thought RAN1 input would be needed.
· One company (Huawei) identified no impact from solution A, and impact similar to any other RACH procedure e.g. connection resume from solution B.
· One company (OPPO) considered that the UE could select a suitable grant size for its state of coverage.
· One company (Qualcomm) saw no difference since the necessary information to transmit would be the same.
· One company (Samsung) considered that coverage depends on UE transmission power and TB size and not on the issues addressed here.

No proposal for this question.
Overload/congestion control
[Question 4: How the potential overload and congestion is handled in initial access (like RACH)?]
There were no conclusions from the previous email discussions on overload or congestion control for solution A. For solution B, although ACB was not listed in the proposals all companies expressed the views that ACB in RRC_INACTIVE should be reused as a mechanism to avoid the overload with small UL data flooding. 
Question 12: Companies are welcome to explain whether solution A relies on the same mechanism or if additional solutions are required and/or envisioned. 

	Company name
	Comments
	

	ZTE
	We are not sure why there should be different regarding these aspects
	

	Interdigital
	To prevent UEs from transmitting data in Solution A, the threshold for deciding when to transmit data in inactive vs move to CONNECTED could be used as part avoiding overload of the network resources (e.g. RACH).
	

	Nokia
	ACB is needed as well as conveying establishment cause to gNB(s) in order for NW to execute prioritization of data handling. 
	

	vivo
	[bookmark: OLE_LINK37][bookmark: OLE_LINK38]We should apply the same mechanism for congestion control for inactive UE.
	

	Intel
	In our understanding this is already covered within Ad-Hoc agreements as RAN2 agreed an overload/congestion control mechanism that would be applicable for a UE in any RRC state. Details would need to be further discussed. 
Note, as we pointed before Solution A would not provide access control differentiation via cause values.

	TCL
	There should be no difference for ACB whatever Solutions A/B.
	

	Ericsson
	We share the same view as Intel and Nokia that ACB is needed. 

As Intel also pointed out, it is unclear how A would provide an access control differentiation via cause values.
	

	Huawei
	For the grant free form of solution A, the question is how/whether ACB would apply to using grant free resources, which needs to be decided later.  Otherwise we see no difference.
	

	CATT
	Overload/ congestion control mechanism should not be dependent on the solution. 
The ACB mechanism for idle, inactive, connected state should be considered and as agreed during discussion on access control for NR, a unified method should be targeted.
	

	Fujitsu
	For now, we also think that ACB can be reused. Further mechanism can be considered later after we have clear pictures of both solutions.
	

	OPPO
	Overload/Congestion control should be further discussed for both of solution A and solution B.
	

	Mediatek
	Any solution need to support Access Control and provisioning of Cause values to the network. 
	

	Qualcomm
	In the last meeting, RAN2 agreed “RAN2 should aim to specify one unified access barring mechanism for NR that can address all the use cases and scenarios defined in LTE” and the agreement implies that the access control would be applied not only for RRC signaling but also for user data (because of RRC connected mode AC). Therefore the same solution can be applied for both solutions A and B.

	Samsung
	We have same view as Qualcomm.



Rapporteur’s comments: It seems clear that overload control needs to apply as noted by many companies, whichever solution is selected.  Most companies seemed to see no difference or feel that the issue was addressed by the decision to have a unified access barring mechanism.  However, three companies (Nokia, Intel, Ericsson) identified a need to have cause values available to the network and that these are not included in the agreed description of solution A.
· Three companies (Fujitsu, TCL, ZTE) identified no differences.
· One company (Interdigital) felt a data size threshold would help to prevent overload.
· One company (vivo) considered that the mechanism would be the same as used generally in RRC_INACTIVE.
· Four companies (Samsung, Intel, CATT, Qualcomm) felt that the question was already resolved by the earlier decision to have a unified access control approach.
· One company (Huawei) thought the grant free form of solution A depends on how access control is applied to grant free transmission.
· One company (CATT) emphasised that overload control method should not depend on which solution is chosen.
· One company (OPPO) felt further discussion is needed.
· One company (Mediatek) considered that any solution needs to address this issue.

Proposal 12: The “first” message with small UL data should contain sufficient information to enable the network to apply Overload control and prioritisation, where needed.  It is FFS what form of overload control/prioritisation might apply in the contention based case.
Other
[Not directly mapped to the list of comparison questions]
Question 13: Are there other points of comparison between the solutions not captured in the above?
	Company name
	Comments/Suggestions

	Huawei
	We think it’s clear from first principles that there are significant differences in the signalling overhead of the two solutions: Solution B has additional RRC signalling that adds to the overhead and that has no equivalent in solution A. Also, the impact of Xn signalling may be different between Solution A and Solution B. The amount of this difference needs some analysis.

	Mediatek
	Suggest to not try to decide A or B, but instead treat each technical point, and make decisions on the RAN2 solution. 

	
	

	
	



Rapporteur’s comments: One company (Huawei) considered that there are differences in signalling overhead.  One company (Mediatek) proposed that each technical point should be treated separately instead of trying to decide between A and B in their entirety.
No proposal for this question.

Conclusion
Proposal 1a1: The UE AS context identifier used for uplink data transmission in RRC_INACTIVE should be the same as the one used in state transition from RRC_INACTIVE to RRC_CONNECTED.
Proposal 1a2: The UE AS context is located and identified in the network via an “AS Context ID” which is allocated by the network and stored in the UE (and the network) when the UE goes to RRC_INACTIVE and located when the UE either tries to transmit small data and/or to perform a transition to RRC_CONNECTED.
Proposal 1c: The UE AS Context can be stored in an “anchor”/source gNB and may be fetched to the new serving gNB when needed upon the triggering of small data transmission and/or transition from RRC_INACTIVE to RRC_CONNECTED.
Proposal 1d:  The network should have the ability to perform a context update when the UE sends small data in RRC_INACTIVE. That update should rely on RRC signalling and should be done in the “second” message (e.g. RRCConnectionResume or a control response message triggered by small data transmission).
Proposal 2a: Small data transmission can both operate with 2-step or 4-step RACH procedure.  It may also operate without RACH in at least some cases, e.g. if the UE has timing alignment, provided a contention-based transmission method is available.
Proposal 2b: Small data transmission uses the AS Context ID transmitted in the “first” message for contention resolution (at least when RACH is used). 
Proposal 2e: The “first” message with small data transmission should contain the establishment cause as a parameter.
Proposal 3: After the “first” message with small UL data is received the network should be able to inform the UE that it should move to RRC_CONNECTED via a DL RRC message (e.g. RRCConnectionResume). 
Proposal 5a1: Transmission of large data is envisioned to cause a state transition to RRC_CONNECTED.  The state transition is a network decision.
Proposal 5a2: Small data transmission solution should not require a mechanism for the UE to choose between small data and state transition from RRC_INACTIVE to RRC_CONNECTED.
Proposal 5b: The UE includes in the “first” message with the initial uplink data transmission all necessary information to enable the network to move the UE to RRC_CONNECTED state or to enable the network to let the UE remain in RRC_INACTIVE e.g. BSR.  It is FFS if a data threshold would be applied to trigger a separate procedure for data transmission as opposed to connection resume.
Proposal 6a: Subsequent small uplink data transmissions in RRC_INACTIVE should be supported. FFS whether the term “subsequent small data” cover only the case of infrequent transmissions or also frequent transmissions.
Proposal 6b: It is beneficial to send small downlink data to the UE with the network response message (e.g. Msg4) if user plane data are available, provided that the user plane design supports it.
Proposal 8a: Small data transmission solution should be able to support at least ARQ mechanism. That should be done in the same way monitoring for subsequent signaling (e.g. to support the transition from RRC_INACTIVE to RRC_CONNECTED) is done. 
Proposal 10: Whichever solution is selected, the UE performs the tasks based on its RRC state.  Further tasks specific to the data transmission procedure can be discussed if they are found necessary.
Proposal 12: The “first” message with small UL data should contain sufficient information to enable the network to apply Overload control and prioritisation, where needed.  It is FFS what form of overload control/prioritisation might apply in the contention based case.

	1/50	
