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1 Introduction
In RAN2 #77bis, following agreement has been reached.
	In an sTAG multiple SCells can be configured with RACH resources and the eNB may order RA on any of those SCells.


But how to specify the PRACH configuration as well as the generic random access parameters, i.e. RACH configuration is not clear. In this contribution, we discuss about that problem and provide our proposals.
2 Discussion

In Rel-10 carrier aggregation, all of the Scells can be considered in the same TAG. Besides, RACH and PRACH resource is only configured for PCell. 

But in Rel-11 carrier aggregation can have multiple TAGs, PRACH resource needs to be configured on SCells for the purpose UL TA. According to the agreement made in last meeting, eNB would have the flexibility to configure multiple Scells with PRACH resource in the same sTAG and could trigger Random access procedure on any of them. For SCells, There are 2 options for configuring the parameters related to Random access procedure:
Option 1 TAG-specific configuration, i.e. RACH/PRACH configuration are the same among Scells in the same sTAG. 

Option 2 SCell-specific configuration, i.e. RACH/PRACH configuration can be different between Scells in the same sTAG.

2.1 Analysis of the RRC signalling fields
Following parameters are required to be configured for Random access procedure on a SCell in the sTAG based on current spec [
]:

Table 1 RACH/PRACH parameter analysis

	Name
	function
	Analysis
	Comment

	rootSequenceIndex
	Preamble generation
	The cross-correlation between different preamble is achieved by cyclic shifts (zeroCorrelationZoneConfig) of the same Zadoff-Chu root sequence (rootSequenceIndex). The cyclic shift is used to handle different cell size. For smaller cells, short cyclic shift is used. Since preamble generation only needs to take intra-cell interference into consideration. There is no problem if these two parameters are the same for the Scells in the same TAG. 

highSpeedFlag is used to restrict the preamble sequences generated from each root sequence. In high speed mode, this parameter indicates whether the restriction should be applied or not. Since it is related to UE mobility, it can be identical for all the SCells in the same sTAG. 
	TAG-specific configuration is preferred.

	highSpeedFlag
	
	
	

	zeroCorrelationZoneConfig
	
	
	

	prach-FreqOffset
	PRACH resource configuration
	Those parameters are used for PRACH resource configuration, which is determined by the number of UE which is performing RACH at the same time. Allowing different PRACH resource configuration among different SCells can provide eNB with more flexibility and efficiency on PRACH resource utilization. For these parameters, it is better that different value can be assigned to individual SCell in the same sTAG. 
	Scell-specific configuration is preferred.

	PRACH-ConfigSCell-r10
	
	
	

	prach-ConfigIndex
	
	
	

	powerRampingStep
	Preamble transmission power determination
	These parameter are used to determine the preamble transmission power. The parameter preambleInitialReceivedTargetPower determines the initial preamble transmission power, which is based on an open loop estimation with full compensation of the path-loss; the parameter powerRampingStep determines whether power ramping needs to be performed and how large the step is if power ramping is needed. 

Considering the serving cells in the same TAG experience similar propagation environment, there is no need to configure different values for the SCells in the same TAG. 

	TAG-configuration is preferred. 

	preambleInitialReceivedTargetPower
	
	
	

	ra-ResponseWindowSize
	Random access procedure supervision
	The parameters determine the time during which UE expects to receive RAR and the latency of Random access procedure the network can tolerate. These parameters can even be UE-specific. 
	TAG-specific or even UE-specific is preferred. 

	preambleTransMax
	
	
	


Observation 1:
Some of the parameters for RACH/PRACH configuration can be TAG-specific, or even UE-specific, while others can be SCell-specific. 
2.2 TAG change procedure

TAG change needs to be performed for the SCell due to UE mobility. For example, UE is moving from the macro cell to the coverage of a RRH/repeater, or vise versa. 
For Option 1, when the SCell is changed to another sTAG, of which the TAG-specific parameters for RACH/PRACH configuration has already been available, the corresponding configuration of the TAG-specific parameters for the SCell can be omitted. Therefore, reconfiguration for some parameters can be avoided and reduce signalling overhead a little bit. 
For Option 2, when the Scell is changed to another TAG, the SCell-specific parameters for RACH/PRACH configuration need to be reconfigured.
Observation 2:
When a Scell change to another TAG, the reconfiguration of TAG-specific parameters for RACH/PRACH may be avoided.
2.3 RRC signalling overhead
The RRC signalling overhead forCFRA procedure on SCell has been analysed in [
], and 41 bits will be needed for each SCell. 
For Option 2 with SCell-specific configuration, network can have more flexibility but at the expense of more RRC signalling overhead, such as (N-1)×41 bits at maximum. N is the number of SCells in the sTAG on which Random access procedure can be performed. Considering the sTAG only contains few SCells, RRC signalling overhead is not a big concern. 
For Option 1 with TAG-specific configuration, RRC signalling overhead can be saved. However, the TAG specific configuration requires architecture change on current RRC spec, since a new top level IE used for TAG-specific configuration may be required. 
Observation 3:
TAG-specific configuration can slightly reduce RRC signaling overhead, but need to introduce new architecture to current spec. 

Considering the extra effort and limited improvement, it is proposed to adopt SCell-specific alternative.
Proposal 1:
Scell-specific configuration is adopted for the parameters related to RACH/PRACH configuration. 
2.4 Modification of RRC signalling fields

In Rel-10 with single TA, PRACH resource is only configured on PCell through RadioResourceConfigCommon IE in system information or mobility information. But for Rel-11, multiple Scells in a sTAG need to be configured with PRACH resource for preamble transmission. Since the PRACH resource configuration may be different between different SCells, the PRACH configuration should be dedicated for each SCell in a sTAG, on which RA may be triggered. Therefore, configuration of Scells in a sTAG should also be indicated to UE via dedicated signalling. Considering that PRACH is a UL physical channel, PRACH configuration can be included in the UL configuration part of PhysicalConfigDedicatedSCell IE.
Proposal 2:
The UL configuration of PhysicalConfigDedicatedSCell IE is extended to include PRACH configuration for the SCell.

In Rel-10 with single TA, generic random access parameters are configured through RACH-ConfigCommon IE, which is only applicable for PCell. Considering the parameter preambleInitialReceivedTargetPower may be different between different SCells or different TAGs according to our analysis, RACH-ConfigCommon can’t be used for RA parameter configuration on SCells anymore. How to change RACH configuration from common to dedicated for SCells may need further consideration. There are two alternatives for such purpose:
Alternative 1:
Only the parameter preambleInitialReceivedTargetPower is considered as dedicated for the SCell. Therefore, the IE RadioResourceConfigDedicatedSCell can be extended to include preambleInitialReceivedTargetPower configuration for the SCell. 

Alternative 2:
A new IE for dedicated RACH configuration for the SCell is introduced, e.g. RACH-ConfigDedicatedSCell, which may contain the following three parameters ra-ResponseWindowSize, preambleTransMax, and preambleInitialReceivedTargetPower. 

Considering the parameters ra-ResponseWindowSize and preambleTransMax can be UE-specific, we slightly prefer Alternative 1 for simplicity. 
Proposal 3:
RAN2 is proposed to discuss how to assign RACH configuration of the SCells in a sTAG.
3 Conclusions

According to above discussion and analysis, RAN2 is requested to discuss the following proposals:
Proposal 1:
Scell-specific configuration is adopted for the parameters related to RACH/PRACH configuration. 

Proposal 2:
The UL configuration of PhysicalConfigDedicatedSCell IE is extended to include PRACH configuration for the SCell.

Proposal 3:
RAN2 is proposed to discuss how to assign RACH configuration of the SCells in a sTAG.
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