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1 	Introduction
In the latest RAN4 meeting the overall scope of NE-DC requirements was agreed in [1]. In this contribution we provided some considerations on the requirements for E-UTRA PSCell addition delay. 
2 Discussion 
In [1], NR PSCell addition and release delay requirements need to be introduced for NE-DC. Generally, according to RAN2 agreements [2] the overall procedure of PSCell addition can be illustrated in the figure below. 



Figure 1. PSCell addition in MR-DC[2]

The delay of PSCell addition can be start from “RRCConnectionReconfiguation” and end by UE successful random access procedure. That is
Observation 1:  The delay of E-UTRA PSCell addition in NE-DC can be mainly composed of:
1. RRC singling delay and RRC processing time 
2. E-UTRA cell search time: e.g. PSS/SSS detection and SFN detection
3. E-UTRA SCell activation time(e.g. AGC settling)
4. Other uncertainty in acquiring the first available PRACH
For RRC delay and processing time, it can rely on NR PCell transmission and reception. Thus they can following RRC delay in TS38.331[3] and Tprocessing in TS36.133[4]. Thus RRC processing time can be up 20ms.
As PSCell to be added in NE-DC is E-UTRA cell, the duration for Step 2&3 which shall be counted into the total addition delay shall follow the rules of LTE operations as what we specified in TS36.133. For example, 
· SFN detection time for LTE is about 50ms.
· [bookmark: _GoBack]SCell activation time is 20ms and 30ms for the known and unknown cases respectively  

More specially, in comparison EN-DC, the time of uncertainty in acquirement the first available PRACH needs more consideration. For example, in synchronous EN-DC, the maximum UL timing difference between NR PCell and E-UTRA PScell shall be required. In our view, the similar requirements on synchronous NE-DC shall be applied. Additionally, in [5], it is allowed for UE to support only single UL timing, even when the network configures two separate TAGs. That means the MTTD for intra-band contiguous MR-DC can be zero.
Table 7.5.2-2 Maximum uplink transmission timing difference requirement for inter-band synchronous EN-DC[4]
	Sub-carrier spacing in E-UTRA PCell (kHz)
	UL Sub-carrier spacing for data in PSCell (kHz)
	Maximum uplink transmission timing difference (µs)

	15
	15
	35.21

	15
	30
	35.21

	15
	60
	35.21

	15
	120
	35.21

	NOTE 1:	Void



Regarding to these two aspects of NE-DC above, UE needs maintain the exact UL timing for both PCell and PScell. As a result, it is possible for UE with NE-DC capability to receive NR PRACH and E-UTRA PRACH simultaneously. In order to obtain successful first PRACH for both NR PCell and E-UTRA PSCell when PScell configuration,  the longer duration between TPCell_ DU and TPSCell_ DU shall be included in PSCell addition delay.
Observation 2:  Uncertainty in acquiring the first available PRACH can max{ TPCell_ DU , TPSCell_ DU }. 
TPCell_ DU is the delay uncertainty in acquiring the first available PRACH occasion in the NR PCell. TPCell_ DU is up to x*10 +10 ms. x is defined in the table 6.3.3.2-2 of TS38.211 [3].TPSCell_ DU is the delay uncertainty in acquiring the first available PRACH occasion in the E-UTRA PCSell which is up 30ms.

The other important aspect of NE-DC to be considered is the asynchronous operation. As we stated in [6], in order to enable the deployment flexibility both synchronous and asynchronous deployment can be used as the baseline for NE DC RRM requirements. 
Observation 3: the time for SFN timing acquiring shall be included in the total delay for PSCell additional if asynchronous NE-DC supported.  

With these observations we can summarize:
Proposal 1: E-UTRA PSCell addition delay requirements in NE-DC can be: Tconfig_PSCell = TRRC_delay + Tprocessing + Tsearch + T∆ + max{ TPCell_ DU , TPSCell_ DU }  + 2 ms
	Tconfig_PSCell
	NE-DC: Tconfig_PSCell = TRRC_delay + Tprocessing + Tsearch + T∆ + max{ TPCell_ DU , TPSCell_ DU } + 2 ms
	Notes

	
	Unknown
	Known
	

	TRRC_delay: RRC procedure delay
	Defined in [TS38.331].
	

	Tprocessing: SW processing time needed by UE, including RF warm up period
	20 ms 
	

	Tsearch: the time of AGC and,PSS/SSS detection for LTE PSCell
	20ms
	30ms

	

	T∆: For LTE PSCell, it is SFN timing acquiring
	50ms
	

	TPSCell_ DU: the delay uncertainty in acquiring the first LTE available PRACH occasion in the LTE PSCell
	30ms.

	

	TPCell_ DU: is the delay uncertainty in acquiring the first available PRACH occasion in the NR PCell. 
	up to x*10 +10 ms. x is defined in the table 6.3.3.2-2 of TS38.211.
	



For the specification structure itself, in order to improve readability of TS38.133[5], the new separated section shall be used for this new NE DC PSCell addition/release requirements. 
Proposal 2: New section in TS38.133 shall be added to specify E-UTRA PSCell addition/release requirements.

3 Conclusion
In this contribution, further considerations on the remaining issues of NE-DC PSCell addition requirements. In conclusion, the following observations and proposals can be drawn: 
Observation 1:  The delay of PSCell addition in NE-DC can be mainly composed of:
1. RRC singling delay and RRC processing time 
2. E-UTRA cell search time: e.g. PSS/SSS detection and SFN detection
3. E-UTRA SCell activation time(e.g. AGC settling)
4. Other uncertainty in acquiring the first available PRACH

Observation 2:  Uncertainty in acquiring the first available PRACH can max{ TPCell_ DU , TPSCell_ DU }. 
TPCell_ DU is the delay uncertainty in acquiring the first available PRACH occasion in the NR PCell. TPCell_ DU is up to x*10 +10 ms. x is defined in the table 6.3.3.2-2 of TS38.211 [3].TPSCell_ DU is the delay uncertainty in acquiring the first available PRACH occasion in the E-UTRA PCSell which is up 30ms.

Observation 3: the time for SFN timing acquiring shall be included in the total delay for PSCell additional if asynchronous NE-DC supported.

Proposal 1: E-UTRA PSCell addition delay requirements in NE-DC can be: Tconfig_PSCell = TRRC_delay + Tprocessing + Tsearch + T∆ + max{ TPCell_ DU , TPSCell_ DU }  + 2 ms
	Tconfig_PSCell
	NE-DC: Tconfig_PSCell = TRRC_delay + Tprocessing + Tsearch + T∆ + max{ TPCell_ DU , TPSCell_ DU } + 2 ms
	Notes

	
	Unknown
	Known
	

	TRRC_delay: RRC procedure delay
	Defined in [TS38.331].
	

	Tprocessing: SW processing time needed by UE, including RF warm up period
	20 ms 
	

	Tsearch: the time of AGC and,PSS/SSS detection for LTE PSCell
	20ms
	20+10ms

	

	T∆: For LTE PSCell, it is SFN timing acquiring
	50ms
	

	TPSCell_ DU: the delay uncertainty in acquiring the first LTE available PRACH occasion in the LTE PSCell
	30ms.

	

	TPCell_ DU: is the delay uncertainty in acquiring the first available PRACH occasion in the NR PCell. 
	up to x*10 +10 ms. x is defined in the table 6.3.3.2-2 of TS38.211.
	



Proposal 2: New section in TS38.133 shall be added to specify E-UTRA PSCell addition/release requirements.
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