3GPP TSG-RAN WG2 Meeting #108
R2-1916088
Reno, NV, USA 18-22 November 2019

Agenda item:
6.2.2.4
Source: 

Qualcomm Incorporated
Title: 
Open Issues on NR-U Uplink Transmission
Document for:
Discussion and Decision
1. Introduction
RAN2#107bis discussion on User Plane have reached the following agreements on CAPC and configured grant (CG) transmissions:
=>
Aim to introduce a mechanism for SRBs for CG.  Try to find an easy way to capture this in the specs if possible. 

=>  For the determination of CAPC for a DRB, selection of the CAPC should be determined by gNB.  Write in the spec that gNB should try to guarantee fairness in stage 2.

Agreements
1. When configuredGrantTimer expires, the UE should stop the CGretransmission timer (CGRT) if it is still running.  

2. Upon receiving CG activation command, stop the CG retransmission timer for HARQ processes configured for the CG

3. No special handling for HARQ process sharing between configured grant and dynamic grants (i.e. follow licensed specifications)

4. HARQ process id selection is based on UE implementation.   Ongoing retransmissions on HARQ processes should be prioritized.

The above agreements have some open issues regarding whether/how SRBs of high priority should be transmitted and the collision within CGs.
In this contribution, we discuss these open issues as well as how SR transmissions can also be handled for different priority traffic.
2. Discussion
For multiplexing and transmission of traffic which have different CAPC, the following was agreed in RAN2#106:

· For UL CG, select the highest CAPC index (lowest priority) of LCHs multiplexed in a TB, as in LTE LAA (for WiFi coexist)
In RAN2#107, it was argued in several contributions that always using the lowest CAPC priority is not fair to high priority traffic when it is multiplexed with low priority traffic. One option proposed was to modify the LCP rules so that high priority traffic (in CAPC sense) is not multiplexed with low priority traffic. However, it was the majority understanding in RAN2#107bis that such restriction and change to LCP was not desirable for all data traffic considering the impact to the specification and co-existence with other unlicensed nodes and technologies.

For signaling traffic (SRB with high priority), RAN2 concluded that an exception should be more acceptable, if it can be done in a simple way, as it is critical for the system operation to deliver signaling traffic with high reliability and preferably low latency. Therefore, RAN2#107bis agreement suggested an attempt to have a simple mechanism for SRBs. Here we will assume that the considered SRBs are SRB0, SRB1, or SRB3 which will use the highest CAPC priority.
There are basically two options not to reduce the CAPC priority when SRB is transmitted:

1. Do not transmit lower priority data with SRBs

2. Use the highest CAPC priority for SRBs

With the first option, the MAC PDU will be transmitted with the highest CAPC priority. However, other lower priority data cannot be transmitted even if there is space in the UL grant. Thus, the UE will then transmit padding bits instead.
The second option also results in the highest priority for SRBs by its very definition. Unlike the first option, other data can be transmitted instead of padding.
The impact of both options to other nodes or technologies are same since the same PDU with the same CAPC will be transmitted. It is obvious that the second option is better in terms of utilizing the UE and network resources. Even though this will partially reverse the agreement to use the lowest CAPC for multiplexed data, if RAN2 agrees to prioritize SRB traffic, it is technically the better option. 

The second option will not create “unfair” interference as the signaling traffic has low duty cycle and failure to transmit SRB traffic can cause consequences which can create even further signaling traffic. For example, if the UE can’t transmit HO complete in time, HO failure will occur. Therefore, this option can even be considered as a better way for co-existence.
Therefore, we suggest that RAN2 chooses the simplest option.

Proposal 1: When SRB0, SRB1, or SRB3 data is transmitted, the MAC PDU uses the highest priority CAPC irrespective of other SRB or DRB data multiplexed in this PDU.
In LTE LAA, a DRB can be allowed to use LAA SCells on uplink by the following IE:
laa-UL-Allowed

Indicates whether the data of a logical channel is allowed to be transmitted via UL of LAA SCells. Value TRUE indicates that the logical channel is allowed to be sent via UL of LAA SCells. Value FALSE indicates that the logical channel is not allowed to be sent via UL of LAA SCells.
This should also be supported for NR-U LAA for the same reason introduced for LTE LAA that it gives NW better control of traffic on licensed and unlicensed. We note that it is not necessary to extend this to NR-U SN for DC case since a bearer can already be configured in MCG only mode.
Proposal 2: As in LTE LAA, the NW configures which logical channels are allowed to be transmitted on NR-U SCells (for both MCG and SCG).
It was agreed that MAC CEs except for padding BSR will use the highest CAPC. One FFS is whether the MAC CE carrying the recommended bit rate should use the highest priority CAPC. In Rel-15 NR, this MAC CE uses the second lowest LCP priority, only above the padding BSR. The reasonable options are to use the lowest CAPC priority or the second lowest one. Both options are fine and RAN2 should choose one.
Proposal 3: RAN2 should decide whether to use CAPC 3 or 4 for the MAC CE for Recommended bit rate query.
For configured grants, RAN2#107bis had the agreement that “Ongoing retransmissions on HARQ processes should be prioritized”. Our understanding of this agreement that if there is an HARQ process with a pending transmission, it should be given higher priority over new transmissions of another HARQ process. However, it is not clear how to prioritize among different retransmissions.
Observation 1: It wasn’t decided how the UE should prioritize among different HARQ retransmissions on CGs.

One option is to define rules taking into account the LCP priority, CAPC, the retransmission attempt number etc. Another option is to leave this to the UE implementation.

Proposal 4: RAN2 should select between whether to specify the prioritization among retransmissions on CGs or leave it up to the UE choice.
Always prioritizing retransmissions may not be the best choice, for example when a high priority traffic arrives while a lower priority one is pending retransmission. For this case, it would be better to define some rules in order not to delay high priority traffic or leave it to the UE to make this decision.

Proposal 5: New transmissions of high priority data should not have lower priority than retransmissions of low priority data. RAN2 should select between specifying a UE behavior or leaving it to the implementation.
In Rel-15 NR, a logical channel is configured with SR resources and parameters to be used when SR is triggered for this logical channel. Each logical channel can only use the designated resources.
One problem in unlicensed operation is that an SR triggered by a high priority LCH may not be transmitted due to LBT failure. In this case, the SR can’t be transmitted even if LBT can pass after this SR occasion and there are PUCCH resources available, but which are configured for other LCH. Since this will delay transmission of the SR for high priority data, it is better to utilize the already available resources. Thus, we propose that RAN2 should discuss and find a more optimal solution.
Proposal 6: When LBT fails for an SR triggered by high priority data, the triggered SR should be transmitted at the earliest possible occasion after LBT passes. RAN2 should introduce a mechanism and configuration for this purpose.
3. Conclusion

In this contribution, we discussed some open issues on the uplink transmission for NR-U and propose the following:
Proposal 1: When SRB0, SRB1, or SRB3 data is transmitted, the MAC PDU uses the highest priority CAPC irrespective of other SRB or DRB data multiplexed in this PDU.

Proposal 2: As in LTE LAA, the NW configures which logical channels are allowed to be transmitted on NR-U SCells (for both MCG and SCG).
Proposal 3: RAN2 should decide whether to use CAPC 3 or 4 for the MAC CE for Recommended bit rate query.
Observation 1: It wasn’t decided how the UE should prioritize among different HARQ retransmissions on CGs.

Proposal 4: RAN2 should select between whether to specify the prioritization among retransmissions on CGs or leave it up to the UE choice.
Proposal 5: New transmissions of high priority data should not have lower priority than retransmissions of low priority data. RAN2 should select between specifying a UE behavior or leaving it to the implementation.

Proposal 6: When LBT fails for an SR triggered by high priority data, the triggered SR should be transmitted at the earliest possible occasion after LBT passes. RAN2 should introduce a mechanism and configuration for this purpose.
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