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1. Introduction
Considering data transmission in LTE is base on packet-switched network, the traffic is likely to be dependent on the network condition. So there are instances the traffic load of the eNB becomes quite high, and in such cases, the eNB would temporally prohibit the UL transmission of already connected UE to the eNB. We thus propose:
· Proposal1: eNB is able to send “UL UnGrant” which means explicit UL grant with no allocation when it would not temporally permit any UL data transmission.
· Proposal2: UE shall not temporally perform any UL transmission (RACH/ PUCCH/ PUSCH) when it receives “UL UnGrant”. The transmission is resumed after some time interval.
2. Discussion
The discussion point is RAN2 should discuss and decide a UL grant with no allocation, namely, “UL UnGrant” for the purpose of temporary prohibition of UL transmission. According to TS36.213 [1], the UL grant consists of a starting RB and a length of contiguously allocated RBs. This statement does not currently support “UL UnGrant”. We thus study the use cases of “UL UnGrant” and show the effectiveness.

[image: image1]
2.1.  “UL UnGrant” in the Initial Access RACH Procedure
In the initial access RACH procedure, RAN2 agreed that the cell barring is based on the eNB load percentage with which the UE determines whether it is barred or not. One problem is that the case that UEs access to the eNB happens because the barring check is based on instantaneous random number.

So we think such a procedure like “AICH NACK” used in UMTS might be needed. Fig.1 shows the proposed procedure. If the eNB would not temporally accommodate the UE, it sends back “UL UnGrant” in Msg2. 

[image: image2]
(1) The UE sends RACH Mag1 after barring check.
(2) The eNB is not able to accommodate the UE and thus sends back “UL UnGrant” to the UE. When it receives the “UL UnGrant”, it starts backoff procedure to retry RACH access.
Fig.1: A use case of “UL UnGrant” for RACH

Another use case is that multiple UEs send the same RACH preambles and the same RACH occasions. In that case, “UL UnGrant” might be used for the purpose of “early L2 contention resolution” in RACH Msg2. Note that RAN1 has agreed that early L2 contention resolution is not supported [3], having the ability of such contention detection is implementation issue. Fig.2 is an example procedure.
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(1) The UE1 – UE3 send RACH Mag1 with the same preambles and the same RACH occasions.
(2) The eNB detects collisions (if possible) and thus sends back “UL UnGrant” to the UE1 – UE3. With “UL UnGrant”, they recognize the collision and start backoff procedure to retry RACH Msg1 .
Fig.2: Another use case of “UL UnGrant” for RACH

2.2.  “UL UnGrant” in D-SR/ BSR Procedure with SRS
In the last meeting, RAN2 agreed that D-SR is repeatedly transmitted on consecutive SR opportunities on PUCCH until the UE receives an UL grant. In addition, the UE shall also send the SRS to the eNB according to the configuration. 
So “UL UnGrant” can be used for the temporary prohibition of the UL transmission in such case that the eNB is in high traffic load. When the UE receives “UL UnGrant”, it shall temporally stop any UL transmission (D-SR, BSR, and SRS). The benefits are the decrease in interference and save of the UE battery consumption. Fig.3 is an example procedure. 

[image: image4]
(1) The eNB notifies PUCCH configuration (D-SR resource) and PUSCH configuration (SRS period, SRS bandwidth/ subframe) to the UE.
(2) The UE sends D-SR and SRS to the eNB.
(3) The eNB sends “UL UnGrant” because it would not temporally permit the UL transmission. When the UE receives “UL UnGrant”, it temporally stops any UL transmissions.
Fig.3: Use case for D-SR/ BSR and SRS

2.3.  “UL UnGrant” during UL data transmission
“UL UnGrant” can be also adopted during data transmission. In the case when the traffic load of the eNB becomes quite high, the eNB might temporally prohibit the data transmission of already connected UE. In the sync adaptive HARQ retransmission, the SRS and the retransmission resources might be duplicated. In such case, the eNB would temporally prohibit the retransmission just only one time. Fig.4 shows an example procedure.

[image: image5]
(1) The eNB sends a grant for the connected UE.
(2) The UE sends UL data according to the grant and SRS to the eNB.
(3) The eNB detects the high traffic load. It thus sends “UL UnGrant” to the UE . When the UE receives “UL UnGrant”, it temporally stops any UL transmissions.
Fig.4: Use case for UL data transmission
3. Proposal

With above discussions, we propose:
· Proposal1: eNB is able to send “UL UnGrant” which means explicit UL grant with no allocation when it would not temporally permit any UL data transmission.
· Proposal2: UE shall not temporally perform any UL transmission (RACH/ PUCCH/ PUSCH) when it receives “UL UnGrant”. The transmission is resumed after some time interval.
If RAN2 agree these proposals, Fujitsu will input relevant CR at the next meeting.
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A type 2 resource allocation field consists of a resource indication value (RIV) corresponding to a starting resource block (� EMBED Equation.3  ���) and a length in terms of contiguously allocated resource blocks (� EMBED Equation.3  ���).  The resource indication value is defined by


if � EMBED Equation.3  ��� then


� EMBED Equation.3  ���


else 


� EMBED Equation.3  ���
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