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1
Introduction

RAN WG2 had an initial discussion regarding which messages/PDUs to be introduced in NR RRC, whereupon following agreement was noted that strives for limiting number RRC messages for the NR system. 
Agreement

1
Aim to limit the number of RRC messages i.e. avoid introducing several messages with similar content/ similar procedural handling (details can be discusses when more progress has been made on the individual procedures)

During the previous RAN WG2 meeting a number papers on the RRC message harmonization were submitted that contemplated different options and solutions on whether it makes sense to harmonize and/or reduce the number of RRC messages, and if so, how it can be accomplished. One of the related discussions is which RRC message should be used to move a UE into the RRC_IDLE and RRC_INACTIVE states, for which we provide our further views and considerations. 
2
Discussion

Referring to the NR RRC state machine presented in Figure 1, a UE can be in one of the three states – IDLE, INACTIVE and CONNECTED – whereupon the network decides and commands the UE when it has to move to a different state (the only exception is INACTIVE to IDLE transition which occurs under certain error cases). As the UE state transition is accomplished by means of the RRC messages, there has been an open question on which RRC message should be used to move a UE to RRC_IDLE and RRC_INACTIVE.
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Figure 1: NR RRC state machine.

Based on the previous contributions submitted to RAN WG2, the following major approaches can be identified: 

-
Option 1: Introduce a new message, e.g. "RRC Suspend", to move a UE to RRC_INACTIVE;
-
Option 2: Reuse existing RRC messages:
-
Option 2a: Rely on "RRC Release" to move a UE to RRC_IDLE and "RRC Reconfiguration" for RRC_INACTIVE;
-
Option 2b: Reuse "RRC Release" for both RRC_IDLE and RRC_INACTIVE.
With regards to Option 1 to introduce a new RRC message, our view is that it would clearly go against the general principle that we did some time ago to minimize the overall number of RRC messages. As indicated several times before during online and offline discussions, we should avoid over-engineered approach that we have in UMTS where different "reconfiguration" message types were introduced, such as PHYSICAL CHANNEL RECONFIGURATION, TRANSPORT CHANNEL RECONFIGURATION, and RADIO BEARER RECONFIGURATION. At the end, only the RADIO BEARER RECONFIGURATION message was supported as the general way to change UE state and its operational parameters, and the same principle was also adopted later for LTE that has the "RRC Reconfiguration" message.
Proposal 1:
No new RRC messages are introduced to move a UE from RRC_CONNECTED to RRC_INACTIVE or RRC_IDLE.
Concerning Option 2b, our general concern is that transition to the RRC_INACTIVE state is not the RRC connection release operation because both the UE and RAN side keep the AS context as already captured in TS 38.300. From that perspective, it is logically obscure to issue the "release" command to the UE, while the UE remains in the "connected" mode. Furthermore, it bears noting that while moving a UE to the RRC_INACTIVE state the network may inevitably consider (re-)configuring certain UE parameters, which makes the whole operation closer to "reconfiguration" rather than "release".   Here we provide several examples and use cases in which the network might change UE configuration upon transition to RRC_INACTIVE:

-
Removal of DRBs. There are certain services and applications, such as IMS voice communication, DRBs for which are configured only when a UE stays in RRC_CONNECTED state. As an example, RAN will not move a UE to RRC_INACTIVE during ongoing voice call when the corresponding IMS PDU session is established. However, once the call is terminated and the IMS session is removed by CN, RAN may move a UE to RRC_INACTIVE whereupon the corresponding DRBs can be also removed.

-
Change of DRB parameters. There are a number of scenarios when RAN needs to change DRB parameters upon transition to RRC_INACTIVE state. One of the most eloquent examples is DRB re-configuration from split DRB to a normal DRB. Similar DRB type change re-configurations might be needed once we introduce support for Option 4 and 7.

-
Change of PHY parameters. As of now we do not have physical level features (re-)configuration of which is needed upon transition to RRC_INACTIVE. However, there have been considerations to introduce more advanced functionality in Rel-16, such as data transmission in RRC_INACTIVE, NOMA, fast carrier activation, which might assume or require the UE to keep some physical level parameters also in the RRC_INACTIVE state. 

To address the aforementioned (and even potentially new) use cases, we have no option but to provide the corresponding DRB and PHY related IEs. In case of the "RRC Reconfiguration" message they will come for free as we anyway maintain and add the corresponding IEs every time we add a new feature. If we use the "RRC Release" message, then we will need to add all the DRB and PHY IEs which will make that message almost identical to "RRC Reconfiguration".

Proposal 2:
The "RRC Reconfiguration" message is used to move a UE from RRC_CONNECTED to RRC_INACTIVE.
3 Conclusion
In this discussion paper we have presented our further views on which message can be used to transmit a UE into the RRC_IDLE and RRC_INACTIVE state. Based on our considerations, there is no strong motivation to introduce yet another new RRC message to instruct a UE to move to the RRC_INACTIVE state. At the same time, we can use RRC Reconfiguration message since it is highly anticipated that the network might resort for and/or should be capable of changing UE parameters while asking the UE to move to RRC_INACTIVE.
Proposal 1:
No new RRC messages are introduced to move a UE from RRC_CONNECTED to RRC_INACTIVE or RRC_IDLE.

Proposal 2:
The "RRC Reconfiguration" message is used to move a UE from RRC_CONNECTED to RRC_INACTIVE.
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