Page 4
Draft prETS 300 ???: Month YYYY


3GPP TSG-RAN WG2 #96
R2-168860
Reno, Nevada, USA, 14 - 18 Nov 2016
(clean version identical to R2-168546)
Agenda Item:
9.2.1.1
Source: 
Huawei, HiSilicon

Title:  
DL data transmission in RRC_INACTIVE

Document for:
Discussion and Decision

1 Introduction

At RAN2#95bis, there were considerable discussions online and offline about data transmissions in the RRC_INACTIVE state. Currently it is mainly focusing on the aspect of short UL data transmission. However, since DL data as acknowledgement from higher layer seems unavoidable, direct DL data transmission should be considered as well. This contribution considers potential solutions for DL data transmissions in RRC_INACTIVE state.
2 Discussion

Necessity for DL data transmission in RRC_INACTIVE state
As mentioned in [1], DL acknowledgement from higher layer should be handled for uplink data transmission. 
However, DL transmission is not only limited to the feedback to UL small data transmission. Some services, e.g. instant message, heartbeat packets to APP server, are bidirectional at application layer and not only RLC/TCP ack but also other application layer packets might trigger MT transmission. Therefore, grant free transmission in NR should also consider MT small packets transmission in RRC_INACTIVE state in order to reduce signalling overhead/ latency/ power consumption.
Proposal 1: DL small data transmission should be studied for RRC_INACTIVE state UE.
Open issues and potential solutions
As agreed in RAN2#95bis [2], RAN based area can be more than one cell.
Agreements

1
Modelling will be concluded when functionality is understood (maybe in WI phase). For the scope of the study we will refer to RRC_INACTIVE.

2: 
A UE and at least 1 gNB should keep the AS context information in the RRC_INACTIVE state.

3: 
Limit number of radio network identifiers

4:
In the RRC_INACTIVE state, a UE location can be known at the RAN based area level where that area may be a single cell or more than one cell. Area is determined by the network..
The key problem of DL data transmission in RRC_INACTIVE state is that the network may not know the exact UE position if the RAN based area level is more than one cell, i.e. a paging-like procedure seems unavoidable. 
The anchor gNB with connection to the CN should initiate paging in the whole RAN based area. The UE receiving the paging could send an UL signal using pre-configured resource so that the network can determine the UE location and perform channel estimation, or a RA procedure if UL synchronization is needed or if there is no pre-configured resource to be used. The gNB receiving the UL tracking signal could, if needed, fetch the UE context and schedule DL data transmission.
Proposal 2: Consider paging to handle DL small data transmission in RRC_INACTIVE if the UE position is not known at cell level.
If the UE position is known at cell level, direct DL transmission without paging could be considered. Since the UE is monitoring paging, one possibility is to schedule data transmission directly during a UE paging occasion.. Upon data reception, the UE could send ACK/NACK and CQI on PUCCH with pre-configured parameters. The data transmission may include an indication whether the UE should continue monitor PDCCH for subsequent data reception or not. If the UE does not monitor PDCCH subsequently, the network has to wait until the next paging occasion to send data.. 
Proposal 3: Consider the support of direct transmission of small data in RRC_INACTIVE state without paging.
As discussed in [3], using UL based mobility, the network has enough information so that, instead of paging the UE in one or multiple cell, a dedicated transmission to the UE is possible, even using beam forming, which greatly enhances transmission efficiency.  
For a UE with DL based mobility, i.e. cell reselection, the time interval since last interaction between the UE and the network could be taken into account. If interactions are frequent, e.g. when DL acknowledgement arrives soon after UL transmission, the network could assume that the UE is still camping on the same cell. DL data can be forwarded directly to this cel cell to be transmitted. If ACK is not received, then the network can forward the information to its neighbours or start paging. 
Observation 1: For DL data transmission, the network may assume that the UE is the location of the last UE-network data/signalling exchange 
Proposal 4: Study other solutions than paging to determine the UE location.
3 Conclusion
In this contribution, we discuss open issues for DL small data transmission in RRC_INACTIVE state  and have the following proposals and observations:
Proposal 1: DL small data transmission should be studied for RRC_INACTIVE state UE.
Proposal 2: Consider paging to handle DL small data transmission in RRC_INACTIVE if the UE position is not known at cell level.
Proposal 3: Consider the support of direct transmission of small data in RRC_INACTIVE state without paging.
Proposal 4: Study other solutions than paging to determine the UE location.
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