3GPP TSG-RAN WG4 Meeting #88
R4-1809745
Gothenburg, Sweden, 20– 24 August, 2018
Title: 




Discussion on handover requirements
Source: 
Ericsson
Agenda item:
7.11.6.1
Document for:
Discussion
1. Introduction
In RAN4#AH1807, two CRs were agreed for handover requirements in 38.133 [1] and 36.133 [2]. No update was made to the intra-NR handover requirements in 38.133. A few agreements were, however, reached for handover.
· The additional margin in Tsearch was agreed to be 2ms to align with SCell activation requirements

· Tprocessing for FR2 was agreed to be 40ms generically, i.e. not dependent on the target cell being measured within a certain time window

Clearly, one update needed is to include these updates in NR-NR handover. In addition, we discuss the other changes needed for handover. 
2. Discussion

2.1. Open issues common to FR1 and FR2 target cells
InterRAT RRC procedure delay

One issue we would like to raise is the handover delay specified in [2] which was changed from [TBD] to

 TRRC_procedure_delay: it is the RRC procedure delay as defined in clause 11.2 in TS 36.331 [2].

Typically, the delay for interRAT handover is longer than the RRC procedure delay to allow for implementation related aspects such as protocol software download, and an additional time is allowed. In 36.331, the interRAT RRC procedure delay to LTE from GSM or UTRAN is not specified in RAN2:
	Handover to E-UTRA
	RRCConnectionReconfiguration (sent by other RAT)
	RRCConnectionReconfigurationComplete
	NA
	The performance of this procedure is specified in [50] in case of handover from GSM and [29], [30] in case of handover from UTRA.


We expect that RAN2 will follow a similar approach for NR to LTE handover, which is the reason the specification had TBD. At any rate, RRC procedure delay for this procedure is not specified in 36.133. Our view is that RRC procedure delay would likely be 50ms in line with [1], although this is subject to confirmation when other RRC procedure delays are agreed in RAN2. In our understanding, the additional margin for protocol software download should be 30ms.

Proposal 1 : Specify RRC procedure delay for interRAT handover from NR to LTE as [50]ms in RAN4 specification (38.133).

SMTC periodicity or SSB periodicity?

For non blind handover scenarios, the UE will have been measuring the target cell and will at least be configured with a valid SMTC configuration including period, offset etc. In case of blind handover, RAN4 sent an LS to RAN2 [3]   

	· The assistance information about SSB timing offset for the target cell is missing in ServingCellConfigCommon.

It is suggested to provide additional optional information for timing offset of SSB for the target cell based on the timing reference of current serving cell in ServingCellConfigCommon to avoid UE blindly search for the SSB of target cell the whole SSB period


In case the optional information is not provided, the expected behavior is that the UE assumes 5ms SSB periodicity. If the SSB is not transmitted every 5ms, it is not reasonable that the UE performs blind search for SSB (following SFTD type procedures) since this will be too time consuming.

Hence, we think handover should be based on the following principles
Proposal 2 : Handover is based on Trs (already specified for FR1 but not FR2) which represents the information available to the UE about reference symbol periodicity (either SMTC periodicity from the measurement object, or SSB periodicity from the handover command)

Proposal 3 : In case the UE does not have information on Trs, it may assume 5ms periodicity. If the SSB is not transmitted every 5ms by the network, requirements are not specified

Proposal 4: In case Trs is configured to some other value than 5ms, and the UE is not provided with offset information, requirements are not specified.
2.2.  Open issues for FR2 target cells

RX beamforming
Current requirements show that T∆ may be scaled by a factor to reflect RX beamforming. 
Our view is that the UE needs to commit to a certain RX beam based on either the last measurement (for the case of known target cell) or as found during Tsearch (for the case of unknown handover). It is, of course, possible that the best RX beam direction may change between the measurement of PSS/SSS and the subsequent decoding of MIB but defining handover requirements under the assumption that the best RX beam is never the same, and allowing for an additional beam sweep during the handover is suggesting a very pessimistic implementation.

While the handover may fail in some cases where the RX beam changes, a longer handover delay will also lead to increased handover failure rate. The values which were discussed during RAN4#87 handover adhoc were 1SMTC, 4SMTC or 8 SMTC periods. Considering 8 SMTC periods and default SMTC periodicity of 20ms a beam sweep at this stage adds an additional 160ms to handover, and the handover interruption / delay is therefore very significantly worse than for LTE or FR1 target cell. Another aspect is that if the UE performs RX beamsweep at this stage, it still only gets enough time to perform a single shot measurement on each RX beam, so its determination of best beam does not involve any averaging and may well still be unreliable. Moreover, even for handover to a known cell, the total handover delay can easily end up so large that the interruption is very noticeable for voice or video real time services.

Proposal 5: T∆ = [1]* SMTC periodicity for FR2 handover
Tsearch for FR2

Currently, Tsearch for FR2 is specified for interfrequency cases as 

(2 or 4)▪N1▪SMTC periodicity + 2ms

In an earlier contribution, we proposed 3 for the factor before N1, since 3 was decided for FR1, and can also be regarded as a compromise value. However, we think it is more important that the UE completes the search with good quality information on the best RX beam to enable proposal 5 to apply also to the blind handover case. 
Proposal 6: For interfrequency/interRAT Tsearch, the scaling factor is 3▪N1
However, we think it is more important that the UE completes the search with good quality information on the best RX beam to enable proposal 5 to apply also to the blind handover case. Hence, we would be open to extending Tsearch for both intra and interfrequency by an additional N1 (i.e. 2.N1 for intrafrequency requirements and 4.N1 for interfrequency requirements). 

Hence, from our perspective, proposal 6 is not a strong proposal, since naturally faster handover delay and interruption time would be preferred. If UE vendors are confident of a smaller scaling factor then it is, of course, better to specify a lower scaling factor. 
3. Conclusion

In this contribution we discuss how to complete handover requirements to NR target cells. We propose:
Proposal 1 : Specify RRC procedure delay for interRAT handover from NR to LTE as [50]ms in RAN4 specification (38.133).

Proposal 2 : Handover is based on Trs (already specified for FR1 but not FR2) which represents the information available to the UE about reference symbol periodicity (either SMTC periodicity from the measurement object, or SSB periodicity from the handover command)

Proposal 3 : In case the UE does not have information on Trs, it may assume 5ms periodicity. If the SSB is not transmitted every 5ms by the network, requirements are not specified

Proposal 4: In case Trs is configured to some other value than 5ms, and the UE is not provided with offset information, requirements are not specified.

Proposal 5: T∆ = [1]* SMTC periodicity for FR2 handover
Proposal 6: For interfrequency/interRAT Tsearch, the scaling factor is 3▪N1
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