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1 Introduction
During RAN1 meeting Sorrento, there was discussion on the uplink scheduling request and RAN1 decides that there would be dedicated uplink resource allocated for scheduling request for synchronized UE. However, RAN1 could not reach conclusion whether there should be a contention based scheduling request mechanism in addition to the dedicated scheduling request mechanism. RAN1 felt that the need for contention based scheduling request is the scope of RAN2 and this contribution is to discuss the need of contention based scheduling request from RAN2 point of view.
2 Discussion
The figure 1 illustrates the current RAN1 agreed procedure of scheduling request and granting mechanism for LTE uplink scheduling. The overall mechanism is somewhat similar to HSUPA mechanism in a sense that 

· once UE completed the data transmission and its buffer becomes empty, then eNB can assign some uplink grant for scheduling indicator using a long lived grant;

· the scheduling indicator (transmitted with pilot) can be used exclusively for the corresponding UE and therefore there is no contention when the UE sends scheduling indicator using the pre-assigned uplink resource;

· the scheduling indicator can be simply a one bit indicator (existency of data at buffer) and more detail scheduling info can be sent when Grant is available for uplink data transmission.
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Figure 1: Contention less uplink scheduling request 
When considering the need for contention based scheduling request, the starting point of investigation is the overhead of dedicated scheduling mechanism because it is so clear that the latter would provide superior performance than the former in terms of user experience, i.e. no contention. Although the complete picture of RAN1 L1 channel is still to be unknown, in the following, we tried to calculate the overhead of dedicated scheduling mechanism based on the following assumptions (see Table 1)
· There are 25 resource blocks in whole system bandwidth per each TTI (for the case of 5 MHz)
· N resource blocks can be assigned for control channel whereas 25-N resource blocks are assigned for data channel.

· Using the N resource blocks assigned for control channel, maximum of 12 UE can send pilot, 1 bit scheduling indicator and other control bits. This number 12 can be increased if the number of total control bits can be reduced. Also note that this 12 UE support is based on CDM of control signals and hybrid FDM/CDM could increase this number 12 with some L1 penalties. 
	Scheduling request interval 
	Maximum number of user that can be allocated 
for dedicated scheduling resource

	
	5 MHz
	10 MHz

	10 msec
	120
	240

	20 msec
	240
	480

	50 msec
	600
	1200


Table 1: Uplink resource overhead of contention less scheduling request 
From the table 1 above, we see it is not possible to support a reasonable number of active but stand-by users for scheduling request interval of 10 or 20 msec. Note that for LTE system, the number of potential active UE could be even up to thousand in a large macro cell scenario and the supportable number of UE shown in the table 1 is far from this target. Of course, for 10 MHz, 1200 users can be supported by setting the scheduling request interval of 50 msec however simply setting longer scheduling request interval would not be a good solution from packet latency point of view. As a last resort, eNB can assign more resource blocks for dedicated scheduling but it would increase the overhead more for largely loaded cell scenarios. 

Conclusion: Contention less scheduling request alone cannot fulfil the large number of LTE_ACTIVE users.
In the following Figure 2, we proposed a contention based scheduling request mechanism such that;
· once the dedicated scheduling request resource is no longer available, and new data has arrived from the upper layer, UE firstly access cell based on RACH 
· then eNB responses with grant using RA-RNTI 

1 and also eNB assigns T-CRNTI

· Using grant, UE transmit the detailed scheduling information including its C-RNTI. 

· Upon receiving the detailed scheduling information, eNB then sends grant with the signalled C-RNTI.

1 The T-CRNTI allocated before in MSG2 can be now re-taken to the RNTI resource pool.

· Using grant, UE starts the data transmission.
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Figure 2: Contention based scheduling request
When there has been a contention of two scheduling requests, the loosing UE in the proposed scheme should retry after waiting possible transmission of MSG 4. Note that there is no need for HARQ in MSG4 since the L1/L2 control channel can send Grant and C-RNTI. In other words, MSG 4 is not a really message but rather a L1/L2 signalling. Therefore, since there is no HARQ, the loosing UE may only have to wait for a short period of time before it retries to another RACH access. 
3
Conclusion
In this contribution, we reviewed the current status of RAN1 decision of contention free scheduling request. RAN1 asked RAN2 to consider whether contention based scheduling request is needed or not. In this contribution, we discussed and concluded that 
the contention based scheduling request is needed to support large number of LTE_ACTIVE users. 
A detailed contention based scheduling request procedure is also proposed such that:
· For UE in RRC_CONNECTED,
1 C-RNTI is used for addressing UE in Message 4 (or Step 4 rather).

2 HARQ in Step 4 is not needed (i.e. only L1/L2 control channel is sufficient).
