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Introduction

In RAN2#74 meeting, issues relating RACH and multiple TA were discussed. It was concluded that for the initial time alignment of an SCell, the RACH procedure should be triggered by the network only [1].
	Agreements:

1) Only network triggers RACH on Scell for (initial) time alignment purposes

-  
FFS for UL data arrival case, i.e. could UL data arrival ever trigger RACH on Scell ?

2) We will support network trigger for RACH on Scell by PDCCH order

- 
FFS whether also additional mechanisms for network order for RACH on Scell will be introduced


However, it is still FFS whether or not the UE should also support the UL data arrival case as a trigger for RACH on SCell. In addition, for the network initiated RA case (i.e. PDCCH order for SCell), the need of the contention based random access has been discussed but not decided yet [1].
	Agreements: 

7: 
For PDCCH order trigger, Non-contention RACH will be supported for Scell. 


- FFS if contention based RACH access will /will not be supported.


In this document, we analyse the need of RACH on SCell initiated by UE due to the UL data arrival, and the need of the contention based RACH on SCell by PDCCH order. And finally, we propose to prevent UE initiated RACH trigger on SCell to the Rel-11 specification.
Discussion

1.1 Serving cell status when the contention based Random Access is initiated on SCell
If the contention based RA procedure on SCell is allowed, then it should be discussed what are the impacts and or benefits of such functionality. In this sections we evaluate the relation between PCell TA state and SCell TA state and the effect that UE initiated contention based RA for SCell (i.e. UL data arrival or by PDCCH order for TA maintenance) has in establishing UL connectivity. 

Table.1 shows the UL synchronisation status of PCell TA group (the set of serving cell(s) including PCell) and SCell TA group (the set of serving cell(s) not including PCell) to analyze cases wherein the contention based RA procedure on SCell is initiated, and Table.2 shows the situation descriptions for each case in Table.1.
Tabel.1 – Serving cell status when contention based RA is initiated

	UL state of PCell TA group
	PUCCH resources for SR
	UL state of SCell TA group

	
	
	synchronised
	unsynchronised

	synchronised
	w/ PUCCH
	Case.1
	Case.2

	
	no PUCCH
	Case.3
	Case.4

	unsynchronised
	no PUCCH
	Case.5
	Case.6


Tabel.2 – Situation descriptions for each case
	Case.1
	The UE/eNB can perform scheduled transmission on all activated cells because TA timer is running.

	Case.2
	SCells cannot be used for transmission due to no UL synchronisation.

	Case.3
	It may be a temporary state before the eNB allocates PUCCH resources for SR e.g. PUCCH resource limitation due to cell overload.

	Case.4
	SCells cannot be used for transmission due to no UL synchronisation. It may be a temporary state before the eNB allocates PUCCH resources for SR as in Case.3.

	Case.5
	May appear as a failure case if a parallel RACH is supported, e.g. the UE fails RA procedure on PCell but RACH on SCell has been completed successfully, details described in [3].

	Case.6
	The UE/eNB cannot perform scheduled transmission on any activated cells because TA timer is not running (e.g. UE in long-DRX).


In our view, Case.5 may appear as a failure case [3]. On the other hand, Case.6 can be seen in long-DRX mode in CA. However in both cases, the UE does not have to support the RACH on SCell until UL synchronisation of PCell is adjusted. Because the eNB can use received UL quality of PCell for the mobility (i.e. handover decision by the network side), and PUCCH is only assigned to PCell for feedback of UE information (e.g. CQI) in CA, the UE/network always tries to synchronise the UL transmission timing of PCell first. The same UE behaviour results in less impact on Rel-10 implementation as much as possible by only allowing RACH procedure on PCell of which UL is unsynchronised. 
Thus we consider Cases.1 to 4 as possible situations for RACH on SCell in the multi-TA scenarios in Rel-11 but not Case.5 and 6. Therefore, we do not include Cases.5 and 6 in the analysis hereinafter.
1.2 UE initiated contention based Random Access on SCell
In Cases.1 and 2 as PUCCH resources for SR are allocated, the UE can appropriately indicate UL data arrival to the eNB by using available PUCCH resources for SR on PCell whenever new transmission is required. 
In Cases.3 and 4 as no PUCCH resources for SR are allocated, the UE cannot indicate UL data arrival by using PUCCH for SR and has to initiate RACH procedure either in PCell or potentially in SCell. Although allowing the UE to initiate RACH on SCell may improve the latency to enable the UL scheduling on SCell TA group, we think that it is not so urgent to transmit RACH on SCell TA group, because only one PDCCH order is omitted from the latency view point. 
It is up to the eNB scheduling policy to assign the UL resources on SCell. In other words, the UE cannot estimate whether the eNB would really allocate the UL resources on SCell. Then the UE should be aligned to the Rel-10 behaviour i.e. the UE always transmits RACH on PCell for UL data arrival.
Proposal 1:
RAN2 should not support the UE initiated random access on any SCell in multi-TA scenarios.
1.3 Network initiated contention based Random Access on SCell
In order to adjust TA of SCell TA group, the network could initiate the contention based RA procedure on SCell by PDCCH order with the special preamble index (i.e. all '0') for Cases.1 to 4. This may be necessary as it is possible that all dedicated random access preambles may be allocated to other UEs causing a temporary shortage when the network wants to use its UL resources for SCell.  Alternately, it is possible to configure a cell such that no dedicated random access preambles are reserved (i.e. all random access preambles are belonging to group A), then the eNB must initiate the contention based RACH on the SCell. 
Observation 1:
There are some reasons to initiate the contention based RA procedure on SCell by the network.
1.4 Complexity of the contention based RACH for SCell
In this section, we analyse the impact for each aspects if the UE has to support the contention based RACH on SCell by PDCCH order with the special preamble index.
PDCCH order reception:
· There is no significant difference in complexity with respect to the contention and non-contention based RA procedure when the UE detects PDCCH order for SCell. This is because the contention based RA procedure uses the same set of the functions required for the non-contention based RA procedure, but in a slightly different manner (i.e. the contention based RA is initiated by not allocating a dedicated random access preamble in the PDCCH).

Random access preamble selection:

· If the UE has to support the contention based RACH transmission on SCell by PDCCH order, the UE also should support the Random access preamble selection from either Random Access Preambles Group A or Group B.
· Compared to the complexity required by a UE that supports only non-contention based RACH transmission, the UE that supports also contention based RACH transmission has to be configured with the additional parameters necessary to enable random access preamble selection. Because the number of available resources for each preamble group is cell-specific then the UE cannot automatically select the preamble index. It might slightly increase the UE complexity.
Random Access Response reception:

· There is no complexity difference to monitor the RAR (random access response) in the case in which the RAR is provided by the cell in which PRACH is transmitted. However, in cross-carrier scheduled SCell, the RAR for the non-contention based RACH can be provided in the cross-carrier scheduling cell with some additional standardization work, but it is impossible to provide the RAR for the contention based RACH in the cross-carrier scheduling cell. Because the eNB does not distinguish whether the received preamble is cross-carrier scheduled.
· Also, in the contention based RACH, the UE may take into account a random backoff indicator for the preamble retransmission if the RAR is not successfully received.
UL-SCH transmission associated to the RAR (i.e. Msg3):

· As there are no Msg3 transmission and later processes in the non-contention based RACH procedure, the UE must incur some additional complexity in the MAC specification for the contention based case.
· For instance, HARQ is applied to Msg3 transmission and a power offset value is also needed to control a transmission power of Msg3. Of course Msg3 buffer managements for SCell should be also required in this case.
· In addition, the contention based RACH will increase the UE complexity if the UE has to take into account a logical channel prioritizing for the Msg3 buffer on SCell. For example, if MAC PDU is obtained from the Msg3 buffer on SCell, the UE may simultaneously manage both the Msg3 buffer on SCell and UL HARQ buffers on other cells. 
Contention Resolution message reception:

· To resolve the contention, the UE manages the contention resolution timer for each Msg3 (re-)transmission. However further study is needed to determine if each SCell TA group requires its own contention resolution timer.

· Another issue is whether the contention resolution for RACH on SCell can be cross-carrier scheduled. If all RACH procedures occur in a certain SCell, the contention resolution can be done any PDCCH of its SCell including the one scheduling other SCell. It is already supported on PCell in Rel-10.
· Our preference is that all RACH procedures pertaining to an SCell occur only in that SCell, which can be easily accomplished by restricting the SCell not to be cross-carrier scheduled [4]. But, if the RACH procedure on an SCell is allowed to be cross-carrier scheduled, then the PDCCH order and the contention resolution will occur in the scheduling cell for the SCell while the RAR will occur in the SCell. It seems to increase the UE complexity.
From the above analysis, almost all MAC functions can be applied with small modification to support the contention based RACH on SCell by PDCCH order. It means there are no new features required to enable the contention based RACH on SCell besides on PCell. 
Compared to the non-contention based RACH, however, several additional RRC parameters [2] are certainly required to support the contention based RACH shown in the Annex blow. It is not clear whether the eNB should always provide the full RACH common configuration for SCell or whether the eNB can provide a partial RACH common configuration for SCell, while supporting the non-contention based random access only.
Finally we get the following additional observations and proposal:
Observation 2:
The UE needs more RRC parameters to support the contention based RACH transmission compared to the non-contention based RACH.
Observation 3:
If the eNB wants to initiate the contention based RACH on SCell, the eNB has to configure the following parameters in RACH configurations of SCell:
· RACH preamble selection information,
· Power offset value and the maximum retransmission number of Msg3,
· Contention resolution timer for SCell (FFS).
Proposal 2:
RAN2 should discuss about the complexity to support the contention based RACH on SCell especially based on RRC signalling impact.
Conclusions
The following is a summary of our proposals:
Proposal 1:
RAN2 should not support the UE initiated random access on any SCell in multi-TA scenarios.
Proposal 2:
RAN2 should discuss about the complexity to support the contention based RACH on SCell especially based on RRC signalling impact.
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Annex A: RACH configuration parameters for the contention based RACH transmission
Highlighted shows the additional RRC parameters to support the contention based RACH transmission for SCell.
Parameters to support Random access preamble selection
Parameters to support Msg3 transmission:
Parameters to support contention resolution:
RACH-ConfigCommon ::=

SEQUENCE {


preambleInfo





SEQUENCE {



numberOfRA-Preambles



ENUMERATED {












n4, n8, n12, n16 ,n20, n24, n28,













n32, n36, n40, n44, n48, n52, n56,













n60, n64},



preamblesGroupAConfig



SEQUENCE {




sizeOfRA-PreamblesGroupA


ENUMERATED {














n4, n8, n12, n16 ,n20, n24, n28,














n32, n36, n40, n44, n48, n52, n56,














n60},




messageSizeGroupA




ENUMERATED {b56, b144, b208, b256},




messagePowerOffsetGroupB


ENUMERATED {














minusinfinity, dB0, dB5, dB8, dB10, dB12,














dB15, dB18},




...


}


OPTIONAL












-- Need OP


},


powerRampingParameters



SEQUENCE {



powerRampingStep




ENUMERATED {dB0, dB2,dB4, dB6},



preambleInitialReceivedTargetPower
ENUMERATED {













dBm-120, dBm-118, dBm-116, dBm-114, dBm-112,













dBm-110, dBm-108, dBm-106, dBm-104, dBm-102,













dBm-100, dBm-98, dBm-96, dBm-94,













dBm-92, dBm-90}


},


ra-SupervisionInfo




SEQUENCE {



preambleTransMax




ENUMERATED {













n3, n4, n5, n6, n7,
n8, n10, n20, n50,













n100, n200},



ra-ResponseWindowSize



ENUMERATED {













sf2, sf3, sf4, sf5, sf6, sf7,













sf8, sf10},



mac-ContentionResolutionTimer

ENUMERATED {












sf8, sf16, sf24, sf32, sf40, sf48,












sf56, sf64}

},


maxHARQ-Msg3Tx





INTEGER (1..8),


...

}

UplinkPowerControlCommon ::=

SEQUENCE {


p0-NominalPUSCH





INTEGER (-126..24),


alpha







ENUMERATED {al0, al04, al05, al06, al07, al08, al09, al1},


p0-NominalPUCCH





INTEGER (-127..-96),


deltaFList-PUCCH




DeltaFList-PUCCH,


deltaPreambleMsg3




INTEGER (-1..6)
}
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