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1 Introduction
In the previous meetings RAN4 discussed that NR PSCell addition and release delay requirements need to be introduced for NSA NR option 3 i.e. EN-DC. LTE DC PSCell addition and release delay should be used as baseline for the requirements. In this contribution we discuss the requirements further.
2 Discussion
NR PSCell addition delay
The procedure of NR PSCell addition in EN-DC is similar to PSCell addition in LTE dual connectivity. In EN-DC, cells in SN including PSCell to be added are NR cells and cells in MN including PCell are LTE cells. The procedure of NR PSCell addition is shown in Figure 1 [1].


Figure 1: Secondary Node Addition procedure
PSCell addition delay requirements are defined for LTE dual connectivity in TS 36.133, sub-section 7.14. The requirement is as below:
Upon receiving PSCell addition in subframe n, the UE shall be capable to transmit PRACH preamble towards PSCell no later than in subframe n+ Tconfig_ PSCell:
Where:
[bookmark: _Hlk492899672]Tconfig_PSCell = 20ms + Tactivation_time + 50ms + TPCell_ DU + TPSCell_ DU
Tactivation_time is the PSCell activation delay. If the PSCell is known, then Tactivation_time is 20ms. If the PSCell is unknown, then Tactivation_time is 30ms provided the PSCell can be successfully detected on the first attempt.
TPCell_ DU is the delay uncertainty due to PCell PRACH preamble transmission. TPCell_ DU is up to 20ms if PSCell activation is interrupted by a PCell PRACH preamble transmission, otherwise it is 0.
TPSCell_ DU is the delay uncertainty in acquiring the first available PRACH occasion in the PSCell. TPSCell_ DU is up to 30ms.
For the basic SSB-based PSCell addition with no beams, we think the structure of LTE DC requirement can be reused. Only the values for the delays involving NR need to be revisited. In the following we go one by one through the parameters that PSCell addition consists of. 
Tactivation_time is 20 ms for known and 30 ms for unknown PSCell in LTE. For NR, we think these values can and should be reduced. RAN4 should evaluate how much the PCell activation delay can be reduced, taking into account NR related details. 
Proposal 1: RAN4 shall discuss a suitable value for Tactivation_time for known and unknown NR PSCell.
TPCell_DU is the delay uncertainty of PRACH preamble transmission for PCell. As PCell is an LTE cell also in EN-DC, the 0ms and 20 ms value for TPCell_DU can be reused for EN-DC.
Proposal 2: TPCell_DU value 0 ms or 20 ms is reused for EN-DC.
TPSCell_DU is the delay uncertainty in acquiring the first available PRACH occasion in the PSCell. The value for PSCell is up to 30 ms. This value depends on the granularity of PRACH occasions in NR, which among a number of other PRACH related issues is still under discussion in RAN1. RAN4 should take into account NR specific PRACH structure and agree a suitable value for TPSCell_DU based on this. 
Furthermore, as discussed in the last meeting, we think the 20 ms and 50 ms values in the equation of Tconfiq_PSCell need to be evaluated for EN-DC. These values were agreed for LTE DC in [2] and corrected later in [3], and their definition is the following:
20 ms: RRC procedure delay
50 ms: SFN acquisition
RRC procedure delay is defined by RAN2, and RAN4 should adopt the value from RAN2 agreements. This discussion is however still ongoing in RAN2, but RAN4 can adopt the value from RAN2 when agreements are available.
LTE SFN acquisition delay is based on 40 ms MIB cycle. In NR, SFN acquisition delay depends on SSB (PBCH) detection performance, and SSB periodicity, which can be [5ms, 10ms, 20ms, 40ms, 80ms or 160ms] based on current RAN1 agreements. RAN4 should agree a suitable value based on these parameters. 
Independent from the values of RRC procedure delay and SFN acquisition, we think that all the parameters in the equation should be in symbol format to clarify their meaning to the reader. Thus we propose to change the 20 ms and 50 ms to symbol format and add an explanation for them.
Observation 1: Values for TPSCell_DU, RRC procedure delay and SFN acquisition depend on agreements from RAN1 and RAN2, and RAN4 should reflect to the corresponding agreements when defining these requirements.
Proposal 3: Change all parameters in the equation of Tconfig_PSCell into symbol format.

NR PSCell release delay
The procedure of PSCell release in EN-DC is similar to LTE DC PSCell release, and can be initiated by MN or SN. PSCell release delay for LTE DC is defined in 36.133 as follows:
Upon receiving PSCell release in subframe n, the UE shall accomplish the release actions specified in [2] no later than in subframe n+20.
The PCell interruption specified in section 7.12 is allowed only during the RRC reconfiguration procedure [2].
The PSCell release delay specified in this section can be extended if SRS carrier based switching occurs during the PSCell release procedure.
The value 20 (sf/ms) is RRC procedure delay as in PSCell addition delay formula for Tconfig_PSCell. RAN4 should adopt this value from RAN2.
[bookmark: _Hlk492900093]Observation 2: RRC procedure delay during NR PSCell release depends on RAN2 agreements, and RAN4 should reflect to these agreements when defining the requirement.

For clarity, we think the best way to introduce NR PSCell addition and release delay in the specification is to include a new sub-section in 36.133. In our accompanying CR [4], we have made a proposal of the detailed text proposal for 36.133.

3 Conclusions 
In this paper we have discussed further the PSCell addition and release requirements for EN-DC. Based on the discussion we have made the following observation and proposals:
Proposal 1: RAN4 shall discuss a suitable value for Tactivation_time for known and unknown NR PSCell.
[bookmark: _GoBack]Proposal 2: TPCell_DU value 0 ms or 20 ms is reused for EN-DC.
Observation 1: Values for TPSCell_DU, RRC procedure delay and SFN acquisition depend on agreements from RAN1 and RAN2, and RAN4 should reflect to the corresponding agreements when defining these requirements.
Proposal 3: Change all parameters in the equation of Tconfig_PSCell into symbol format.
Observation 2: RRC procedure delay during NR PSCell release depends on RAN2 agreements, and RAN4 should reflect to these agreements when defining the requirement.
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