3GPP TSG-RAN WG4 Meeting #89










    R4-1815120
Spokane, US, 12th – 16th November, 2018
Title:  

      Discussion on the redirection to NR requirements without target cell timing
Source: 
Huawei, HiSilicon

Agenda item:
7.11.5.3
Document for:
Discussion

1. Introduction
The remaining issue of defining the redirection to NR requirements lies in the situation that the target cell SMTC configuration is not clear to the UE. In the current spec, the requirements are based on the SMTC periodicity. Thus the requirements do not apply when the SMTC periodicity is not configured for the UE and the UE had never been configured with an MO towards such target carrier. In this paper we discuss on the remaining open issue for finalizing the requirements for redirection to NR procedure for both NR and LTE cases and propose to have Trs instead of SMTC periodicity in case that SMTC configuration is available to the UE of the target carrier.
2. Discussion
2.1. Redirect to NR requirements
Let us first take a good look at the current spec for NR release with redirection to NR carrier frequency. The requirements for UE to be redirected to an NR carrier frequency are defined as copied in the below boxes in TS 38.133.
	6.2.3.2.1
RRC connection release with redirection to NR

The UE shall be capable of performing the RRC connection release with redirection to the target NR cell within Tconnection_release_redirect_NR.

The time delay (Tconnection_release_redirect_NR) is the time between the end of the last slot containing the RRC command, “RRCRelease” (TS 38.331 [2]) on the NR PDSCH and the time the UE starts to send random access to the target NR cell. The time delay (Tconnection_release_redirect_NR) shall be less than:

Tconnection_release_redirect_NR = TRRC_procedure_delay + Tidentify-NR + TSI-NR + TRACH


	TRRC_procedure_delay: It is the RRC procedure delay for processing the received message “RRCRelease” as defined in clause 6.2.2 of TS 38.331 [2].
Tidentify-NR: It is the time to identify the target NR cell and depend on the frequency range (FR) of the target NR cell. It is defined in table 6.2.3.2.1-1. Note that Tidentify-NR = TPSS/SSS-sync + Tmeas, in which TPSS/SSS-sync is the cell search time and Tmeas is the measurement time due to cell selection criteria evaluation.
TSI-NR: It is the time required for acquiring all the relevant system information of the target NR cell. This time depends upon whether the UE is provided with the relevant system information of the target NR cell or not by the old NR cell before the RRC connection is released. TSI-NR = 0 provided the UE is provided with the SI (including MIB and all relevant SIBs) of the target NR cell before the RRC connection is released by the old NR cell.

TRACH: It is the delay caused due to the random access procedure when sending random access to the target NR cell. This delay depends on the PRACH configuration defined in Table 6.3.3.2-2 [6] or Table 6.3.3.2-3 [6] for FR1 and in Table 6.3.3.2-4 [6] for FR2.

Table 6.2.3.2.1-1: Time to identify target NR cell for RRC connection release with redirection to NR
Frequency range (FR) of target NR cell

Tidentify-NR
FR1

MAX (680 ms, [11] x SMTC period)
FR2

MAX (880 ms, 8x[11] x SMTC period)



The focus of the discussion in this section is on the time requirements to identify target NR cell for the redirection to NR procedure. In the table 6.2.3.2.1-1, we can see that the requirements are based on the SMTC period configured for the UE. However, there is no clear specification for the cases where no SMTC configuration is configured from the network in the redirectioncarrierinfo and meanwhile the target carrier had never been configured as an MO for the UE. Thus we should further discuss the requirements under such cases.

Target SMTC configuration reference

In the RAN2 spec, we can see from the following clarification that the UE has to maintain the old serving cell timing as a reference to the target SMTC configuration after release.

	RedirectedCarrierInfo ::=           CHOICE {

    nr                                  CarrierInfoNR,

    eutra                               RedirectedCarrierInfo-EUTRA,

    ...

}

CarrierInfoNR ::=                   SEQUENCE {

    carrierFreq                         ARFCN-ValueNR,

    ssbSubcarrierSpacing                SubcarrierSpacing,

    smtc                                SSB-MTC                                                                 OPTIONAL,      -- Need S
    ...

}

smtc

The SSB periodicity/offset/duration configuration for the redirected SSB frequency. It is based on timing reference of PCell. If the field is absent, the UE uses the SMTC configured in the measObjectNR having the same SSB frequency and subcarrier spacing.


Observation 1: The UE needs to maintain the old serving cell timing as a reference to the target SMTC configuration after release.

Observation 2: The UE has no idea about the target SMTC configuration if the network does not configure it and the target had not been in the configured MO for the UE.

Target SMTC configuration unknown
The behaviour when the target SMTC configuration is unknown to the UE after release is not specified in the current spec and there is no restriction that the network shall not let that happen. It means that we need to specify the requirement for the cases where the target SMTC configuration is unknown to the UE after release in addition to what we have in the spec. In the past few meetings, we had discussed the definition of Trs, which is a proper solution to the unknown SMTC problem in many cases, e.g., NR handover or PSCell addition in EN-DC. We have now the definition of Trs agreed as follows.
	Trs is the SMTC periodicity of the target NR cell if the UE has been provided with an SMTC configuration for the target cell prior to or in the handover command, otherwise the requirement in this section is applied with Trs=5ms unless the SSB transmission periodicity is not 5ms. If UE is provided with both SMTC configuration and SSB transmission periodicity, the requirement shall be based on SMTC periodicity.


Following such analysis, we should also apply the definition of Trs to the requirement for redirection to NR in case the UE should have unknown target SMTC configuration.
The only thing which is inappropriate about this Trs definition is that Trs = 5ms when SSB periodicity is 5ms. This mandates the UE implementation that it has to have 5ms search period on the unknown target. It is largely insufficient time for the UE even with the 5ms transmitted SSB periodicity. Besides the reason to mandate the network to transmit SSB every 5ms is not clear. So we propose to change the Trs definition from Trs = 5ms… to Trs = 20ms unless the SSB transmission periodicity is not 20ms.
Proposal 1: Apply Trs defined for handover to the requirements of release with redirection to NR but change 5ms to 20ms.

3. Conclusion
In this contribution, we share discussion on the requirements for the cases where target SMTC configuration is unknown to the UE.
Observation 1: The UE needs to maintain the old serving cell timing as a reference to the target SMTC configuration after release.

Observation 2: The UE has no idea about the target SMTC configuration if the network does not configure it and the target had not been in the configured MO for the UE.

Proposal 1: Apply Trs defined for handover to the requirements of release with redirection to NR but change 5ms to 20ms.
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