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1. Introduction 
In rel8/rel9, there is only one UL carrier which includes PRACH resource for a UE. Meanwhile in carrier aggregation, the number of UL carriers which includes PRACH resources can be multiples for a UE, i.e. multiple backward compatible UL carriers are aggregated. In this document, we would like to see the initial issue to be raised when multiple UL carriers includes PRACH resources.  

2. Discussion
Initial issue which can be raised when multiple UL carriers includes PRACH resources would be what UL carrier should be selected for RACH procedure. In general, two approaches come to mind: 

· Approach_1: restrict one UL carrier for RACH procedure
· Approach_2: allow a UE to select an UL carrier for RACH procedure

The main benefit of the approach_1 would be simplicity. Additional job needed would be to specify how to configure or restrict an UL carrier for RACH procedure. One easiest solution would be a UE always select the UL carrier which linked with a DL anchor carrier. It should be also considered whether a DL anchor carrier is a UE specific or not. If a DL anchor carrier isn’t a UE specific one, i.e. a DL carrier with the large coverage is always defined as a DL anchor carrier, RACH load balance issue can be also raised. 

Meanwhile the main benefit of the approach_2 seems a better performance in the delay point of view. Several possible ways in order to reduce RACH delay were indicated: 

· Selection of an UL carrier which includes the first incoming PRACH resources

· Selection of an UL carrier whose linked DL carrier has a low pathloss 

· Selection of an UL carrier which has a low pathloss, i.e. lowest UL carrier

However we should see what should be assumed and how much gains we can achieve. 
Selection of an UL carrier which includes the first incoming PRACH resources: 
Considering 1 or 2 PRACH resource allocation in a radio frame is a typical configuration, upto (2.5 ~ 5.0) ms delay gains can be achieved. Some can expect same PRACH configuration over all UL carriers so there would be no real gains. However in order to support each UL carrier’s non carrier-aggregated UEs, we believe the PRACH configuration would be different per carrier. 
Selection of an UL carrier whose linked DL carrier has a low pathloss: 
If we reuse rel8/rel9 open-loop power control mechanism for RACH preamble transmission, it is not obvious how much delay gains we can achieve. That is because we have compensation value per UL carrier which is applicable for the measured pathloss, i.e. PREAMBLE_RECEIVED_TARGET_POWER. So if there is big distance between linked DL carriers, different PREAMBLE_RECEIVED_TARGET_POWER value would be configured in proper per UL carrier and this would probably give a same chance to succeed RACH procedure. However this decision would be out of RAN2 scope so it would be good to be confirmed by RAN1/4.
Selection of an UL carrier which has a low pathloss, i.e. lowest UL carrier: 
UL carrier cannot be measured by the UE so the lowest UL carrier would be selected implicitly based on the assumption a low carrier would have a low pathloss characteristic in general. However it seems entirely different UE behavior compared to rel8/rel9 would be asked, e.g. how to set UL power for RACH preamble transmission, etc. In addition, we are not sure 100% if selection of a low UL carrier always guarantees a low pathloss, e.g. if 2 antennas in an eNB has different direction? So gains should be evaluated further. 
Based on the above, the pros and cons for approach_1 and approach_2 can be summarized as the table_1. 
	
	
	Pros
	Cons

	Approach_1
	restrict one UL carrier for RACH procedure
	Simple
	Some limited specification job needed, i.e. to specify how to configure or restrict an UL carrier for RACH procedure.

Abandonment of possible enhancement in the RACH delay point of view.  

	Approach_2 
	Selection of UL carrier which includes the first incoming PRACH resource
	Upto (2.5 ~ 5.0) ms delay gains are expected.
	Some limited specification job needed

	
	Selection of an UL carrier whose linked DL carrier has a low pathloss
	
	Gain is not obvious

	
	Selection of an UL carrier which has a low pathloss, i.e. lowest UL carrier
	Gains are expected in some scenarios. 
	Big specification job needed, i.e. how to set UL power for RACH preamble, etc. 

It is not clear whether it is applicable for all scenarios.


Table_1. Pros and cons of approach_1 and approach_2
As a result, we would like RAN2 to discuss and decide how to select UL carrier for RACH procedure when multiple backward compatible UL carriers are aggregated to the UE. If needed, we also propose to ask the following questions to the proper WG (RAN1/4) for further progress: 

- If there is RACH delay gain when a UE select an UL carrier whose linked DL carrier has a low pathloss?
- If selection of low UL carrier guarantee a low pathloss, e.g. if 2 antennas in an eNB has different direction?
3. Conclusion
Based on the section2 above, we would like RAN2 to discuss and decide how to select UL carrier for RACH procedure when multiple backward compatible UL carriers are aggregated to the UE. If needed, we also propose to ask the following questions to the proper WG (RAN1/4) for further progress: 

- If there is RACH delay gain when a UE select an UL carrier whose linked DL carrier has a low pathloss?
- If selection of low UL carrier guarantee a low pathloss, e.g. if 2 antennas in an eNB has different direction?

































