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1
Introduction
Mechanisms based on contention based access on PUSCH [1] and contention based access on PUCCH [2] for latency reduction WI [3] were discussed at the last meeting. Concerns on complexity and resource usage efficiency were raised during the discussion. In this contribution, we briefly analyse those two schemes and propose for discussion an SR associated based transmission with minimized standardization impact.
2
Contention based transmission on PUSCH
Resource usage efficiency was one of the main concerns raised on contention based transmission on PUSCH because very conservative MCS needs to be used to guarantee the coverage. A contention based resource for a TB of the mostly mentioned typical TCP ACK use case, taking into account RLC header (at least 1~2 bytes) + MAC header with one more byte to be added for UE identity and possible BSR (2~4 bytes), would need 3~4 PRBs (16 bits TBS for one PRB with most conservative MCS [4]); while if dedicated grant with proper MCS (at most 712 bits TBS for one PRB [4]), much less resource is needed to accommodate the TB. If several contention based resources are to be reserved to reduce collision probability, the capacity for dedicated grant would be significantly impacted, which makes the 3ms latency reduction optimization a rather expensive one.
Furthermore, normal HARQ operation probably can not work because retransmission from UE upon receiving NACK does not help or even makes the situation worse if the decoding failure is because of collision, and it is difficult (if not impossible) for the eNB to make soft combining of the TB transmitted on the contention based resource; while ACK can not be interpreted as ACK because it could be an ACK for other UEs. No HARQ makes resource efficiency worse as even more conservative MCS would be required to ensure the TB can be decoded within only one transmission for cell edge UE. 
3
Contention based transmission on PUCCH 
Two options were provided in [2] for sharing SR scheme.
· Option1: address the UL Grant to a new SR-RNTI (Shared SR RNTI), configured per group of sharing UEs. 
· Option2: use PUCCH Format 1a and/or Format 1b for SR. For example, when Format 1a is used, 2 UEs can be identified; with for Format 1b, 4UEs can be identified. After the eNB receives the SR using format 1a and/or 1b, it can allocate a regular UL grant to the identified UE.

For option 1, we see some benefit to identify UEs via SR, but similar issue about HARQ operation as contention based transmission on PUSCH would still follow if the UL grant is given to more than one UE with same SR. And actually latency is not reduced compare to 1ms SR even if there is no collision as the procedure is same that eNB only schedule the UE after receiving the SR.
For option 2, from our viewpoint, detail of how multiple code SR works is more for RAN1 to discuss if we justify the need of increasing SR capacity in RAN2. But in general we would prefer to keep SR as a dedicated resource to make the system as close as possible to R8/9, so that it can easily fall back to R8/9 performance when collision on PUSCH transmission happens.
4 SR associated contention based transmission 
It was analysed in [5] that there might be 3ms difference between contention based transmission and 1ms SR period with the assumption of contention based resource is available every TTI, because UE does not need to transmit the D-SR and wait for eNB to response. The same performance could be achieved with dedicated pre-allocation, but it would be very costly to allocate dedicated resources for every UE in every TTI. SR associated contention based transmission offers an interesting compromise, in which the pre-allocated resource is shared and identification of the UEs making use of it is done via the D-SR. The basic procedure of SR associated contention based transmission is shown in figure 1.
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Figure 1: SR associated contention based transmission
1. 
eNB configures the UE with D-SR + shared resource (also possible via PDCCH with CB-RNTI if it needs to be dynamic. But since it is common for multiple UEs and considering PDCCH overhead, we do not see much need to make it dynamic??);

2/3. Upon UL data arrival, UE sends SR and the TB on the shared resource “simultaneously” without waiting for dedicated UL grant (certain timing linkage between the SR and the shared resource is assumed, whether it can be at same TTI needs to be discussed in RAN1);

4a. eNB can identify the UEs using the contention based resource based on the received SR. When eNB receives more than one SR linked to same resource, which means collision happens, ACK the TB no matter it is correctly decoded or not and give dedicated grant to each UE sent the SR, i.e. fall back to R8/9; (The ACKed TB would rely on RLC retransmission for collision case)
4b.
when eNB only receives one SR linked to the same resource, no collision, NACK if the TB is not correctly decoded, ACK otherwise. Thus from UE perspective, normal R8/9 HARQ is still applicable.

5.
Adaptive retransmission with different resource is possible as UE is identified with the SR which will reduce the load on the contention based resource.

Pros:

Latency is same as pure contention based transmission with same SR and CB resource periodicity;
Normal HARQ can be supported and adaptive retransmission on dedicated resource can be used to reduce the load on contention resource;

Not as conservative MCS is required as soft combining in eNB is still applicable;

Worst case it falls back to R8/9, with limited impact on SR procedure.

Cons:

If collision happens, the “ACKed” data will be lost and need to relay on RLC (same problem for other contention based mechanisms);

D-SR capacity (there should be no problem as CB transmission will be used for low load system).
The SR associated contention based transmission solves problem of the other two schemes, while the cons are common for all of the three. Thus we propose to introduce SR associated contention based transmission for UP latency reduction.
Propose: Introduce SR associated contention based transmission for UP latency reduction.
5 Conclusion
In this contribution, we had a brief analysis on the up till now proposed contention based access on PUSCH and contention based access on PUCCH. An SR associated based transmission was introduced and we proposed to adopt it as a solution for UP latency reduction.
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