3GPP TSG-RAN WG2 #105
R2-1901619
Athens, Greece, 25 Feb – 1 Mar, 2019
Agenda Item:
11.10.2
Source: 
Huawei, HiSilicon
Title: 
SFTD/SSTD measurements for NR-NR DC
Document for:
Discussion and decision
1 Introduction
In the scope of the R16 WI of DC and CA enhancement [1], support of asynchronous and synchronous NR-NR Dual Connectivity is listed as one objective. In RAN2 #104, the following agreement was achieved.

Agreements

1
 SFTD/SSTD measurement of NR-DC is postponed to Rel16 because only synchronous NR-DC is considered in Rel15 late drop

Then, SFTD/SSTD measurement of NR-DC should be discussed in the scope of R16 DC and CA enhancement WI. In this contribution, we would like to discuss SFTD/SSTD measurements for NR-DC and its specification impacts. 
2 Discussion
In R15, the following agreements were achieved for EN-DC.

Agreements:

1:
SSTD measurements for EN-DC are supported with the following principles (as in LTE):

a.
MeNB can configure SFN/subframe offset reporting for PSCell only when EN-DC is configured.

b.
UE only needs to read MIB to measure/report SFN/subframe offset.

c.
MeNB forwards the SFN/subframe offset from MeNB to SgNB using “SCG-ConfigInfo” (FFS on IE name).

d.
One shot reporting (i.e. eNB configures measurement and UE sends single report to eNB, not periodical).

2
The definition of LTE SSTD is reused for NR (to be confirmed by RAN4).

3
Attempt to introduce in LTE RRC by reusing the reporting for LTE DC.

FFS: Whether to extend SSTD measurement reporting for cells that are not yet configured.

Agreements

1:
The network can configure the NR SSTD measurement whenever a NR PSCell is configured

2: 
NR SSTD measurement reporting is extended for cells that are not yet configured in the case that no NR PSCell is configured

3:
Introduce one new capability indicator for SSTD measurement for EN-DC when PSCell is configured.

4
Introduce one new capability indicator for SSTD measurement for EN-DC when PSCell is not configured.
Agreements

1. Keep the field in MO, but in procedural text create an exception that upon MO moficiation only changing this field UE does not reset the measurement

2. Configure at most one measurement identity using a reporting configuration with reportSFTD-Meas
Agreements

1: 
In EN-DC, when reportSFTD-Meas is set to PSCell, MN includes the frequency of PSCell in the associated MeasObjectNR.

2: 
SN can inform the frequency of selected PSCell to MN at least upon PSCell Addition procedure.

The following agreements were achieved for NE-DC.

Agreements

1
For SFTD measurement for option 4 (NE-DC):

•
PCell can configure SFTD to perform on PSCell 

•
At most one measID can be configured for one-shot SFTD reporting.

•
MN can forward SFTD reporting to SN via SCG-ConfigInfo

SSTD (SFN and subframe timing difference) measurement was introduced for LTE DC. The measurement result is used for the network to know the timing difference between PCell and PSCell. The network uses the measurement result to coordinate the measurement gap and DRX between MCG and SCG. Some principles were agreed after discussion. SFTD (SFN and frame timing difference) measurement was introduced for EN DC for the same purpose. Because the SFTD measurement is needed even before EN-DC configuration to ensure configurations depending on SFN can be configured properly, the SFTD measurement reporting in EN-DC is extended for cells that are not yet configured in the case that no NR PSCell is configured. 

For the same reason, NE-DC/NGEN-DC also needs the timing difference between PCell and PSCell. In NE-DC/NGEN-DC the lengths of basic scheduling units in PCell and PSCell are different, the definition of EN-DC SFTD measurement is used for NE-DC. And so far, since the use case of SFTD measurement on cells that are not yet configured in the case that no NR PSCell is configured is not clear, only SFTD on PSCell was agreed.
For NR-NR DC, the similar SFTD/SSTD method should be supported, at least for the case of SFTD/SSTD measurement on PSCell and PCell. In NR, in time domain, downlink and uplink transmissions are organized into frames of length 10 ms, each consisting of ten subframes of length 1 ms. A subframe is in turn divided into slots consisting of 14 OFDM symbols each. In PHY specification 38.211, Number of OFDM symbols per slot, slots per frame, and slots per subframe for normal cyclic prefix is given in Table 4.3.2-1 as follows, which is for subcarrier spacing configuration 
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, slots are numbered in increasing order within a frame. We can see in NR, the subframe boundaries in case of different numerologies are aligned, although the subframe may include different number of slots which consists of 14 symbols. Since in NR, then scheduling is more flexible, e.g. in unit of several symbols than that in LTE, the measurement accuracy of time difference should be as high as possible in case of NR DC. Therefore the similar definition of SSTD should be used for NR-NR DC, in that the time difference of the minimum aligned time domain unit, i.e. subframe, between PSCell and PCell should be measured and reported based on network configuration. However, this will bring some standardization work to RAN4, therefore RAN4 needs to confirm whether SSTD can be used for NR-NR DC, and specify the detailed measurement requirement for that. Except the definition of measurement on time difference, other principle agreed for EN-DC should be reused for NR-NR DC.in increasing order within a subframe and 
Table 4.3.2-1: Number of OFDM symbols per slot, slots per frame, and slots per subframe for normal cyclic prefix.
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Proposal 1:
1)
SSTD measurements for NR-NR DC should be supported with the following principles:

a.
MgNB can configure SFN/subframe offset reporting for PSCell whenever NR PSCell is configured.

b.
UE only needs to read MIB to measure/report SFN/subframe offset.

c.
MgNB forwards the SFN/subframe offset from MgNB to SgNB using CG-ConfigInfo.

d.
One shot reporting (i.e. gNB configures measurement and UE sends single report to gNB, not periodical).
2)
The definition of LTE DC SSTD is reused for NR-DC, which needs RAN4’s confirmation.
3)
Introduce one new capability indicator for SSTD measurement for NR-DC when PSCell is configured.

The measurement results should includes PCID, SSTD and RSRP. 

Proposal 2: Measurement result in NR-NR DC SSTD measurement includes PCID, and SSTD.
3 Conclusion

In this paper, we discuss SFTD/SSTD measurements for NR-DC and its specification impacts, and have the following proposals:

Proposal 1: 

1)
SSTD measurements for NR-NR DC should be supported with the following principles:

a.
MgNB can configure SFN/subframe offset reporting for PSCell whenever NR PSCell is configured.

b.
UE only needs to read MIB to measure/report SFN/subframe offset.

c.
MgNB forwards the SFN/subframe offset from MgNB to SgNB using CG-ConfigInfo.

d.
One shot reporting (i.e. gNB configures measurement and UE sends single report to gNB, not periodical).
2)
The definition of LTE DC SSTD is reused for NR-DC, which needs RAN4’s confirmation.
3)
Introduce one new capability indicator for SSTD measurement for NR-DC when PSCell is configured.
Proposal 2: Measurement result in NR-NR DC SSTD measurement includes PCID, and SSTD.
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