

	
[bookmark: _GoBack]3GPP TSG RAN WG4 Meeting #92bis	R4-1912202
Chongqing, China, October 14-18, 2019
Agenda Item:	8.1.4.3
Source: 	Ericsson
Title:	Maximum CCA failures in RRC restablishment requirements for NR-U
Document for:	Discussion
1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
In the last RAN4 meeting following agreements related to the RRC re-establishment requirements were reached [1]:

Agreement: 

TPRACH for NR-U is defined by scaling Rel-15 TPRACH by (1+K3), K3 is the number of PRACH occasions that are unavailable for PRACH transmission due to LBT failure.

Tidentify_intra_NR is as follows:
	Serving cell SSB Ês/Iot (dB)
	Frequency range (FR) of target NR cell
	Tidentify_intra_NR [ms]

	
	
	Known NR cell
	Unknown NR cell

	≥ [-8]
	FR1
	MAX (200 ms, ([5]+K1) xTDMTC)
	MAX (800 ms, ([10]+K1) x TDMTC)

	< [-8]
	FR1
	N/A
	(800+TBD*K1)Note1

	Note 1:	The UE is not required to successfully identify a cell on any NR frequency layer when TDMTC > TBD ms and serving cell SSB Ês/Iot < [-8] dB.



Maximum allowed value of K1 is TBD. K1 is the number of DMTC cycles not available at the UE.
NOTE: The requirement above is per target cell.
Tidentify_inter_NR, i is as follows:
	Serving cell SSB Ês/Iot (dB)
	Frequency range (FR) of target NR cell
	Tidentify_inter_NR, i [ms]

	
	
	Known NR cell
	Unknown NR cell

	≥ [-8]
	FR1
	MAX (200 ms, ([6]+K2,i)xTDMTC, i)
	MAX (800 ms, ([13]+K2,i) x TDMTC, i)

	< [-8]
	FR1
	N/A
	(800 + TBD*K2,i)Note1

	Note 1:	The UE is not required to successfully identify a cell on any NR frequency layer when TDMTC,i > TBD ms and serving cell SSB Ês/Iot < [-8] dB.



Maximum allowed value of K2,i is TBD. K2,i is the number of DMTC cycles not available at the UE 
In this paper we address the open issues related to the RRC re-establishment requirements. 
2. Analysis of maximum allowed LBT failures
2.1 Maximum allowed number of missed SMTC cycles
According the agreement in case of the RRC re-establishment to a target intra-frequency cell:
· K1 is the number of DMTC cycles not available at the UE
The cell search as part of the RRC re-establishment procedure is not as time critical as for example cell search in RRC connected state. Therefore, the maximum value of K1 (denoted by K1,max) can be larger than the maximum allowed missed SMTC cycles used for cell search in RRC connected state. Furthermore, in our view for shorter SMTC periods K1,max should be larger than the corresponding value used for longer SMTC periods. Otherwise the UE may prematurely abandon cell search for the RRC re-establishment. The proposed values of K1,max are shown in table 1:
Table 1: Maximum allowed number of missed SMTC cycles for intra-frequency cell seach
	SMTC period (TSMTC)
	Maximum allowed number of missed SMTC cycles (K1,max)

	TSMTC ≤ 40 ms
	12

	TSMTC > 40 ms
	8


 
According the agreement in case of the RRC re-establishment to a target inter-frequency cell:
· K2,i is the number of DMTC cycles not available at the UE
One option is to use the same value of the maximum allowed number of missed SMTC cycles for cell search on both intra-frequency and inter-frequency cells. The cell search time for RRC re-establishment to a target inter-frequency cell is slightly longer than the corresponding cell search time for RRC re-establishment to a target intra-frequency cell due to extra SMTC occasions needed for AGC. Therefore it is preferred to have slighty shorter value of the maximum allowed number of missed SMTC cycles for inter-frequency cell search cell. The proposed maximum value of K2,i (denoted by K2,i,max) is shown in table 2.
Table 2: Maximum allowed number of missed SMTC cycles for inter-frequency cell seach
	SMTC period (TSMTC, i)
	Maximum allowed number of missed SMTC cycles (K2.i,max)

	TSMTC, i ≤ 40 ms
	10

	TSMTC, i > 40 ms
	6



2.2 Maximum allowed number of missed PRACH occasions
According the agreement in case of the RRC re-establishment to a target intra-frequency cell:
· K3 is the number of PRACH occasions that are unavailable for PRACH transmission due to LBT failure.

In NR the PRACH transmission occasions are configured by the network parameter called PRACH configuration period and the configurable value is {10, 20, 40, 80, 160} ms. Within each PRACH configuration period, the network configures the number of PRACH transmission occasions, i.e., slot locations and resource elements, and each occasion is associated with the SSB index. This means UE receiving SSB index P need to transmit the random access preamble on the PRACH occasions corresponding to SSB index P. It is also possible to configure one or more number of occasions per PRACH periodicity. The maximum allowed number of missed PRACH occasions should depend on the PRACH configuration period. For example when the PRACH configuration period (Tconfig) is up to 40 ms then the maximum allowed number of missed PRACH occasions (K3, max) can be larger e.g. 8 otherwise it can be smaller e.g. 4 as shown in table 3.
Table 3: Maximum allowed number of missed PRACH occasions in RRC re-establishment
	PRACH configuration period (Tconfig)
	Maximum allowed number of missed PRACH occasions (K3, max)

	Tconfig ≤ 40 ms
	8

	Tconfig > 40 ms
	4





3. Summary
In this paper we have analysed the maximum allowed number of missed SMTC cycles during cell search and maximum allowed number of missed PRACH occasions during random access transmission in RRC re-establishment procedure. Following are the proposals based on the analysis:

· Proposal # 1: Maximum allowed number of missed SMTC cycles for intra-frequency cell seach in table 1:
Table 1: Maximum allowed number of missed SMTC cycles for intra-frequency cell seach
	SMTC period (TSMTC)
	Maximum allowed number of missed SMTC cycles (K1,max)

	TSMTC ≤ 40 ms
	12

	TSMTC > 40 ms
	8



· Proposal # 2: Maximum allowed number of missed SMTC cycles for inter-frequency cell seach in table 2:
Table 2: Maximum allowed number of missed SMTC cycles for inter-frequency cell seach
	SMTC period (TSMTC, i)
	Maximum allowed number of missed SMTC cycles (K2.i,max)

	TSMTC, i ≤ 40 ms
	10

	TSMTC, i > 40 ms
	6



· Proposal # 3: Maximum allowed number of missed PRACH occasions in table 3:
Table 3: Maximum allowed number of missed PRACH occasions in RRC re-establishment
	PRACH configuration period (Tconfig)
	Maximum allowed number of missed PRACH occasions (K3, max)

	Tconfig ≤ 40 ms
	8

	Tconfig > 40 ms
	4
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