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3.1
1. Introduction
This paper provides a text proposal to TR 38.804 aimed for capturing the latest agreements up to RAN2 #96 other than the ones discussed by email [1 – 6]. The TP is based on version 0.4.1 provided in [7]. The TP is provided for the following topics:
-
U-plane protocol stack for NR (5.2.1.1);
-
C-plane protocol stack for NR (5.2.2.1);

-
System information handling (5.5.3);

-
Measurements (5.5.4);

-
Random Access Procedure (9.2);

-
Intra-NR mobility (10.1).
2. Text Proposal
5.2.1
User plane
5.2.1.1
User plane protocol stack for NR

The figure below shows the protocol stack for the user plane, where PDCP, RLC and MAC sublayers (terminated in gNB on the network side) perform the functions listed for the user plane in sub-clause 5.4.
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Figure 5.2.1.1-1:
User-plane protocol stack
NOTE:
Terminology of each layer 2 sublayer could be changed in the normative phase.
<< skip unchanged part >>
5.2.2
Control plane
5.2.2.1
Control plane protocol stack for NR

The figure below shows the protocol stack for the control plane, where:

-
PDCP, RLC and MAC sublayers (terminated in gNB on the network side) perform the functions listed in sub-clause 5.4;

-
RRC (terminated in gNB on the network side) performs the functions listed in sub-clause 5.5.1;

-
NAS control protocol (terminated in NG-CP on the network side) performs the functions listed in sub-clause 5.6.
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Figure 5.2.2.1-1:
Control-plane protocol stack
<< skip unchanged part >>
5.5.3
System information handling

System information is divided into minimum SI and other SI. Minimum SI is periodically broadcast. The minimum SI comprises basic information required for initial access to a cell and information for acquiring any other SI broadcast periodically or provisioned via on-demand basis. The other SI encompasses everything not broadcast in the minimum SI. The other SI may either be broadcast, or provisioned in a dedicated manner, either triggered by the network or upon request from the UE as illustrated in Figure 5.5.3.1.2-1. For the other SI required by the UE, before the UE sends the other SI request the UE needs to know whether it is available in the cell and whether it is broadcast or not. This can be done by checking the minimum SI which provides the scheduling information for the other SI including SIB type, validity information, SI periodicity and SI-window information based on LTE. The UE in RRC_IDLE or RRC_INACTIVE should be able to request the other SI without requiring a state transition. For the UE in RRC_CONNECTED, dedicated RRC signaling can be used for the request and delivery of the other SI. The other SI may be broadcast at configurable periodicity and for certain duration. PWS information can be classified into the other SI. It is network decision whether the other SI is broadcast or delivered through dedicated UE specific RRC signaling.
Each cell on which the UE is allowed to camp broadcasts at least some contents of the minimum SI, while there may be cells in the system on which the UE cannot camp and do not broadcast the minimum SI. For a cell/frequency that is considered for camping by the UE, the UE should not be required to acquire the minimum SI from the other cell/frequency layer. This does not preclude the case that the UE applies stored SI from previously visited cell(s). If the UE cannot determine the full minimum SI of a cell (by receiving from that cell or from valid stored SI from previous cells), the UE shall consider that cell as barred. It is desirable for the UE to learn very quickly that this cell cannot be camped on.
NOTE 1:
Reception of the minimum SI via SFN is not precluded and pending the outcome of RAN1 study.
NOTE 2:
It is FFS whether Msg.1 and/or Msg.3 are/is used to carry the other SI request.
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Figure 5.5.3.1.2-1:
High level concept of on-demand SI provisioning
<< skip unchanged part >>
5.5.4
Measurements

Editor’s note: intended to capture measurement framework for mobility and other purposes, if any.
For the cell level mobility driven by RRC described in sub-clause 10.1.2, the baseline of the RRM measurement framework for DL is the one specified for LTE (measurement object, measurement ID, reporting configuration) as specified in TS 36.331 [6]. The DL RRM measurement should be performed based on a common framework regardless of network and UE beam configurations (e.g. number of beams). As for the event triggered reporting, Event A1 to A6 like the ones specified for LTE are at least to be supported with potential modifications. Other events may also be studied for NR. Measurement report contains at least cell level measurement results.
In the multi-beam operation, the UE in RRC_CONNECTED measures at least one or more individual DL beams. The gNB should have the mechanisms to consider the measurement results of those DL beams for handover. This mechanism is needed at least to trigger inter-gNB handover and to optimise handover ping-pong and failure. The UE should be able to distinguish between the beams from its serving cell and the beams from neighbour cells. The UE should be able to learn if a beam is coming from its serving cell. Cell level signalling quality for the DL RRM measurement can be derived from multiple beams, if detected. This does not preclude the DL RRM measurement on a single beam.
<< skip unchanged part >>
9.2
Random Access Procedure

The random access procedure supports both contention-based and contention free random accesses which follow the steps defined for LTE as illustrated in Figure 9.2-1. The design of random access procedure needs to support flexible Msg.3 size (as already supported in LTE).
NOTE 1:
RAN2 should strive for as much commonality in random access procedure as possible across all use cases.
NOTE 2:
It is FFS whether the eNB can be provided with more information (compared to LTE) from the UE on the Msg.3 to provide.
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Figure 9.2-1:
Random access procedures
Besides the two distinct procedures, the random access can be performed by the two step procedures, if supported. The two step RACH resources are optionally configurable by the network. The network can configure/restrict the usage of the two step random access procedure for certain use cases (e.g. procedures/services/radio condition, etc.).
NOTE 3:
It is FFS whether the two step RACH resources can be configured by broadcast and/or by dedicated signalling, and FFS for which cases it is possible to configure/restrict the usage.

NOTE 4:
From RAN2 point of view, a benefit in latency is expected for the two step random access procedure which is not restricted to be used with a certain UE ID size.
10
Mobility

10.1
Intra NR

10.1.1
UE based mobility
10.1.2
Network controlled mobility
Network controlled mobility is applied for the UE in RRC_CONNECTED and is dealt with or without RRC. The RRC driven mobility is responsible for the cell level mobility, i.e. handover. Handover signalling procedures adopt the same principle as Rel-13 LTE as specified in TS 36.300 [3]. For inter-gNB handover, the signalling procedures consist of at least the following elemental components illustrated in Figure 10.1.2-1:
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Figure 10.1.2-1:
Inter-gNB handover procedures
1
The source gNB initiates handover and issues a Handover Request over the Xn interface.
2
The target gNB performs admission control and provides the RRC configuration as part of the Handover Acknowledgement.
3
The source gNB provides the RRC configuration to the UE in the Handover Command. The Handover Command message includes at least cell ID and all information required to access the target cell. For some cases, the information required for contention based and contention free random access can be included in the Handover Command message.
4
The UE moves the RRC connection to the target gNB and replies the Handover Complete.
NOTE 1:
Further enhancements and modifications can be considered.
The handover mechanism driven by RRC requires the UE at least to reset the MAC entity if multi-connectivity is not configured for the UE. The handover with and without re-establishing the PDCP entity is supported, which is to be confirmed by SA3 whether handover without security key change is acceptable.
For mobility without RRC, it is dealt with PHY and/or MAC on the beam or TRxP level. As such, intra-cell mobility can be handled by mobility without RRC. One gNB corresponds to one or many TRxPs.
NOTE 2:
It is FFS whether there may be cases for which intra-cell mobility needs to be handled by RRC.
<< skip unchanged part >>
Annex A:
Agreements

This annex section captures the part of agreements for this study that may not fit in the main section (e.g. stage-3 level details). These agreements are supposed to be captured somewhere in this TR appropriately later or kept here for the reminder of future normative work.
A.1
General aspects

Overall architecture for LTE-NR tight interworking (not expected to capture in the body part):

-
The CA based LTE-NR aggregation will not be studied as part of the study item.

-
SCG bearer for LTE-NR interworking with EPC as CN will be studied. Final decision on support of SCG bearer will be made after more details of the impact of Next Gen Core to PDCP have been studied.
-
RAN2 understands that the C plane latency requirement from the RAN requirements TR does not have to be met for the LTE-NR interworking case.
-
FFS what are the U plane latency requirements for LTE-NR interworking case.
Overall aspects for NR-WLAN interworking:

-
LWA and LWIP and RCLWI are baseline for NR-WLAN interworking.

A.2
User plane aspects

U-plane aspects (to be captured in sub-clause 5.2.1.1, 5.4 and 6):

-
NR UP protocol stack supports maintaining of multiple parallel "logical channels" that can be configured with different characteristics and priorities. (Note: use of the term logical channel does not imply the existence of an RLC).
-
From MAC perspective, it is preferable for NR to support only asynchronous HARQ in UL and DL.

-
MAC sub headers placement with respect to the MAC payload can be determined once the rest of the U-plane is more stable.
-
The ARQ will be supported in RLC. RLC adds an RLC SN.

-
Complete PDCP PDUs can be delivered out-of-order from RLC to PDCP. RLC delivers PDCP PDUs to PDCP after the PDU is reassembled.

-
PDCP reordering is always enabled if in sequence delivery to layers above PDCP is needed (i.e. even in non-DC case).

-
RAN2 should consider both the processing of both the transmitter and the receiver when evaluating whether to divert from the LTE-baseline.
-
SO-based segmentation can be considered for both segmentation and resegmentation as a baseline in NR user plane to support high data rate. (It does not imply anything about location of concatenation). At least overhead for the low data rate case should be analysed further.
-
The eNB should have means to control which logical channels the UE may map to which numerology and/or TTIs with variable duration. Details FFS (e.g. whether semi-static or dynamic, hard split/soft split, etc).

-
A UE can support multiple numerologies from a single cell. FFS whether this is modelled as 1 or multiple MAC entities.

-
RLC AM supports T-reordering like functionality for the purposes of determining the content of the RLC status report.
-
It is FFS whether RLC UM needs to support T-reordering like functionality for the purposes moving the lower edge of the receive window, or for other purposes, which could be discussed in the stage-3 work.
-
It is FFS whether Reordering of complete PDCP PDUs for a DRB can be disabled via RRC signalling, which only affects PDCP operation and could be discussed in the stage-3 work.
A.3
Control plane aspects

For LTE-NR aggregation (to be captured in sub-clause 5.2.2.2):

-
UE has a single RRC state machine based on the master, and single control plane connection to CN.

-
Network has two RRC entities that can generate ASN.1.

-
ASN.1 generated by the secondary can be transported by the master (at least in some cases, e.g. for first configuration).

-
Some coordination is required between LTE (respectively NR) master node and NR (respectively LTE) secondary node.
-
FFS whether UE capabilities are involved in the coordination.

-
LTE (respectively NR) master node should not need to modify or add to the NR (respectively LTE) configuration of the UE.

-
FFS Whether LTE (respectively NR) master node should not be required to understand NR (respectively) configuration of the UE.
-
FFS Whether NR RRC messages generated by NR node are final RRC messages.

-
From a RAN2 perspective, we aim to have an independent capability information for NR and LTE (meaning that node of one RAT does not need to look at the capabilities of the other RAT). Does not preclude that capabilities of one RAT might contain some information related to the other RAT (e.g. at least measurement capabilities).

-
RAN2 should study further how to coordinate capabilities between the UE, LTE eNB and NR gNB.
A.4
RRC 

With regards to RRC states related considerations (to be captured in sub-clause 5.5.2):

-
Study the introduction of a RAN controlled “state” characterised by, at least:
a)
UEs in RAN controlled state should incur minimum signalling, minimise power consumption, minimise resource costs in the RAN/CN making it possible to maximise the number of UEs utilising (and benefiting from) this state.

b)
Able to start data transfer with low delay (as required by RAN requirements).

-
FFS whether data transfer is by leaving the "state" or data transfer can occur within the "state".

-
Potential characteristics of the RAN controlled “state” for study:
a)
No dedicated resources.

-
RRC states with significantly overlapping characteristics should be avoided.
-
At least one RRC state for low activity should meet the NR control plane latency requirement and must be capable of achieving comparable power efficiency to that of LTE’s IDLE state.
-
One UE has only one NR RRC state at one time.
-
FFS whether the “new state” can be transparent to Core.

-
For the UE in the “new state”, a RAN initiated notification procedure should be used to reach UE. And the notification related parameters should be configured by RAN itself.
-
FFS how the notification will be transmitted (e.g. via a beam, broadcast, etc.).

-
For the UE in the “new state”, RAN should be aware whenever the UE moves from one “RAN-based notification area” to another.
-
FFS how CN location updates and RAN updates interact, if needed.

-
Agree that, in the 'new state' there will be a mechanism where the UE first transits to the full connected state where data transmission can occur.
-
RAN2 will study the possibility for the UE to perform data transmission without state transition from the 'new state' to be fully connected.
-
Limit number of radio network identifiers.
-
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.
-
RAN2 assumes that UE performs CN level location update when crossing a TA boundary when in inactive (in addition to RAN updates based on RAN areas).
-
There will be NG Core/CN Location Area code (similar to Tracking Area code) broadcast in system information of an NR Cell.
-
RAN based notification area is UE-specific and configurable by the gNB via dedicated signalling.
-
There will be a unique global Cell ID broadcast in system information of NR Cell.
-
For the inactive state there will be a way to configure the UE with a RAN based notification area that is smaller than a TA.
-
A RAN notification area can cover a single cell or multiple cells.
-
A UE in the NR RRC_INACTIVE state can perform re-selection to another RAT (at least in some cases (GERAN, UTRAN, legacy LTE connected to EPC) the UE enters the IDLE state in that RAT). FFS target state in the case that LTE is connected to NG Core.










A.5
QoS

With regards to QoS (to be captured in sub-clause 8.1):

-
The "data radio bearer" (DRB) defines the Over-The-Air packet treatments in the RAN.
-
A DRB serves a set of packets requiring the same packet forwarding treatment, e.g. reliability, target delay, etc.
-
A separate DRB is defined for each different packet forwarding treatment required.
-
For DL for a non-GBR flow, the eNB sees an indication over NG-u and based on the indication the eNB maps the packet to a DRB of an appropriate QoS.
-
RAN2 understanding of SA2 agreements is that eNB has a QoS profile associated with the indication.
-
FFS whether there is a requirement for every different QoS indication to be mapped to a different radio bearer.
-
Functionality is required to differentiate flows from different PDN-connections over the radio interface (e.g. by using separate DRBs or by an explicit indication in a header).

-
For DL, the eNB establishes DRBs for the UE taking the QoS profiles in to account.
-
FFS how the DRB is established in the first packet is an UL packet.
-
FFS whether there is a requirement for GBR flows and non GBR flows to be mapped to different DRBs.
A.6
Intra-NR mobility and measurements
These agreements are to be captured in sub-clause 10.1 or 5.5.4.

With regards to RRC based mobility:






-
RAN2 preferences are:

1)
In connected active we are able to use non-UE specific RS for measurements (UE may not need to be aware whether the RS is UE-specific or non-UE specific).

2)
The non-UE specific RS can be found by the UE without much configuration.

3)
The non-UE specific RS encodes an identity.

-
The followings are FFS.

1)
Is RS in connected the same as "xSS"?

2)
What does the non-UE specific RS identify? e.g. Cell, beam, TRP, zone, or something else?

3)
Does the UE have to be able to somehow identify a grouping from this identity?

-
These agreements are not intended to preclude uplink based mobility. Final decision whether to introduce non-UE specific RS design is RAN1 responsibility.

-
RAN2 working assumption to be confirmed by RAN1:
a)
Connected active mode RRM measurement and reporting based on at least the signals used by idle mode RRM measurement should be supported in the NR.
b)
Additional RS may need to be used for RRM measurement in the connected active mode besides the signals used by idle mode RRM measurement, which is dependent on RAN1’s decision.
-
FFS: Which beams the UE selects from the detected beams in order to derive a cell level quality. Options to be studied:
a)
Best beam;

b)
N best beams;

c)
All detected beams;

d)
Beams above a threshold.

Other options are not precluded.
-
FFS whether the measurement report contains beams measurements, which are individual and/or combined quality of multiple beams.

-
FFS whether serving/non serving cell may be termed 'serving/non serving set of beam)
-
FFS: whether the UE is informed via dedicated signalling or implicitly detected by the UE based on some broadcast signals.
-
FFS how the cell in connected relates to the cell in idle.

-
UE should be able to identify a beam. FFS how beams are identified (to be defined by RAN1).

-
RAN2 will study mobility in connected active state based on UL signals. Study should at least consider power consumption, network internal signalling aspects, scalability, mobility performance, etc.

-
For connected active state mobility, DL-based handover is supported, and UL based mobility can continue to be studied.
-
For connected inactive state, DL-based reselection is supported, and UL-based mobility can also be studied.
-
Benefits of UL based mobility, compared to DL based mobility, should be studied with performance analysis.
-
FFS whether RRC involved (single connectivity) handover with and without RLC entity reset is supported.

-
To be studied what beam related information of the target cell may be required.
-
Study the possibility of handover where a condition configured by the gNB is used by the UE to determine when it executes the handover.
-
The mobility enhancement similar to that discussed for LTE (“Maintaining Source eNB connection during handover”) should be considered also for NR.
-
For DC (NR-NR), study how to reconfigure the UE from an MeNB to an SeNB to target the 0 ms UP interruption. FFS whether also applicable to LTE-NR.
With regards to idle mobility:

-
In the 5G system, the UE camps on the best cell. FFS how the UE determines the best cell.
-
In IDLE mode, UE performs cell selection and reselection on NR Cells.
-
Study how to derive a cell quality based on measurements.
With regards to mobility without RRC involvement:

-
Discussion of this topic will be treated with lower priority until RAN1 have concluded whether the beam mobility will have visibility to L2/3.

A.7
Specification methodology

With regards to the RRC specification:

-
Separate RRC specification for NR should be introduced and maintained even for the case of LTE + NR interworking.
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