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1．Introduction

In this contribution, we discuss the scheduling scheme of Msg5 in initial access procedure. This contribution is a resubmission of [1].
2．Discussion

Initial access procedure is used by several purposes, for example, RRC Connection Setup procedure or RRC Connection Re-establish procedure. In the following, we will focus on RRC Connection Setup procedure.

According to Shanghai meeting, the two-step approach is used, which is depicted in the following figure:
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In the last meetings, RAN2 has agreed that Msg5 RRC CONNECTION SETUP COMPLETE message which contains NAS message such as NAS SERVICE REQUEST, etc. After Msg4, UE is in RRC_CONNECTED state, so our assumption is Msg5 can be segmented and can use HARQ. However, there is an open issue: how does eNB allocate and signaling the UL grant for Msg5?

We believe the proper scheduling operation is based on 3 factors: size information of Msg5, UL channel quality information and signaling scheme of UL grant.

2.1 Size information of Msg5

As mention before, it’s still FFS whether Msg5 is some NAS message or RRC CONNECTION SETUP COMPLETE message. In either option, the size of Msg5 may not be fixed, considering of possible optional IEs in NAS or RRC message.

We have 2 alternatives:

Alt 1: The size information of Msg5 is included in Msg3 (e.g. carried as MAC layer information), providing that the total size of Msg3 is enough to including this information.

Alt 2: The eNB always allocate UL resource according a fix size (value FFS). And if it’s not enough, UE should make segmentation and send in-band SR (Scheduling Request) with the first segment of Msg5.

To avoid the complexity bought by segmentation, we propose use Alt 1).

Proposal 1: The size information of Msg5 is included in Msg3 (e.g. carried as MAC layer information), providing that the total size of Msg3 is small enough.

2.2 UL channel information

During RRC connection setup procedure, UE had few UL transmission or channel sounding, so eNB can not get precious channel information to assist the scheduling, for simplicity, we propose eNB always assume the worst channel condition.

Proposal 2: eNB always assume the worst channel condition when allocate UL resource for Msg5.

2.3 Signaling scheme of UL grant

Regarding on the signaling scheme, it could be argued that what the difference is with normal UL data scheduling? We believe that for this scenario, eNB have already known that UE will send something in UL, and this kind of pre-knowledge may be utilized to reduce the latency.

The possible signaling scheme of UL grant of Msg5 is listed as follows:
	option
	solution
	analysis

	A) signaling without UE request
	A.1) blind scheduling, using PDCCH
	eNB schedules Msg5 after sending Msg4 . Possible resource is wasted

	
	A.2) piggyed back by Msg4
	Increase the size of Msg4

	
	A.3) triggered by HARQ ACK of Msg4, using PDCCH
	Need some interactive between RRC and MAC

	B) signaling with UE request
	B.1) using RA-procedure
	Look strange, because it will call the second RA-procedure, and may tolerate collision

	
	B.2) using D-SR
	Maybe more delay caused by the periodicity of D-SR


Note: D-SR (Dedicated Scheduling Request channel)

A key requirement of LTE is the reduction C plane setup latency, so we propose to use option A: signaling without UE request. Because Msg4 support HARQ, it’s obviously that neither solution with option A can completely avoid the ambiguity of the valid time of UL grant. Here we propose using solution A.3, the reason is: compared with A.1, it can provide some sort of error detection; compared with A.2, the size of Msg4 is reduced.

Proposal 3: After reception of ACK of Msg4, eNB allocate UL grant for Msg5 using PDCCH.

With solution A.3, there are two implications to be noted:

1) In eNB side, some kinds of interaction with MAC and RRC layer should be introduced, because as opposite to normal UL data scheduling, in this scenario, the UL scheduling operation is trigged by reception of the ACK of the previous DL transmission.

2) In UE side, after reception of Msg4 (RRC CONNECTION SETUP), the RRC layer should configuration PDCP/RLC/MAC layer, after that, the next UL RRC message (some NAS message or RRC CONNECTION SETUP COMPLETE message) should be send to L2 layer. This kind of L2 buffer change should not trigger the Scheduling Request procedure, and UE should wait for UL grant in PDCCH for Msg5.

3．Conclusion

In this contribution, we discussion the scheduling of Msg5, and give some proposal on this.

Proposal 1: The size information of Msg5 is included in Msg3 (e.g. carried as MAC layer information), providing that the total size of Msg3 is small enough.

Proposal 2: eNB always assume the worst channel condition when allocate UL resource for Msg5.

Proposal 3: After reception of ACK of Msg4, eNB allocate UL grant for Msg5 using PDCCH.
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