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1
Introduction
While the WID for NR_IAB defines LCID-space extension as one objective [1] it remains to be discussed if the LCG space needs to be extended, too. This contribution addresses this topic.
2
Discussion
The goal of LCID-space extension is to accommodate a sufficiently large quantity of BH RLC channels on the BH link for the support of 1:1 bearer mapping. It has been argued that the support of 1:1 bearer mapping, and therefore the need for LCID-space extension, is justified by services with stringent QoS and latency requirements. For these services, the scheduler needs to consider metrics such as the time-averaged throughput and queuing delay for the UE-bearer on the backhaul link. The question arises if LCG space also needs to be extended for the support of such services on the uplink.
Figure 1 considers an example where the IAB-node DU has 50 UE bearers with 1:1 bearer mapping on each of two backhaul links which all have the same service type with same GBR and latency requirements. All these bearers are therefore assumed to belong to the same LCG. Figure 1 also shows the distribution of the time-averaged bit rate and buffer load for some of these bearers for each BH link.
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Figure 1: Example for scheduling at IAB-node DU
If the scenario shown in Figure 1 applied to the DL, the scheduler would have information about the bit rate, the buffer load and the queueing delay for the RLC PDUs for each of these bearers. Based on this information, it can perform an intelligible scheduling decision for each time slot (assuming that only one link can be scheduled per slot):

· select a link for the transmission in the next slot, 

· select a subset of UE-bearers carried over the selected link,

· select a subset of RLC PDUs from the buffers for the selected UE-bearers to compose the MAC PDU. 

In case the scenario shown in Figure 1 applied to UL traffic, the scheduler may have received BSRs from both child nodes. These BSRs indicate the same LCG and include an aggregate buffer load that applies to multiple UE-bearers. This information is very limited when compared to the information available for DL scheduling.

Observation 1: The information available from Rel-15 BSR format for UL scheduling is very limited when compared to information available for DL scheduling.
In case the LCG space was sufficiently extended so that each child node could send BSRs for the queues of multiple UE bearers, the scheduler would have sufficiently more information available for UL scheduling. This approach, however, has the following disadvantages:

· The overhead from BSR reporting becomes very large. While presently, the short BSR consumes 1 octet, the BSR size for extended LCG space will consume at least 2 if not more octets. BSRs for 50 bearers, as shown in this example, would consume at least 100 octets.

· The scheduler would still lack information, e.g., on queueing delays, and it therefore cannot apply latency-related considerations.
· The scheduler cannot decide in the UL grant on the selection of UE-bearers and the number of PDUs to be selected from each UE-bearer queue in the uplink transmission.
Consequently, the benefit of reporting extended BSR information is of little value.
Observation 2: Extending LCG space and BSR format for UL scheduling adds significant air-interface overhead and has only limited benefit in QoS enforcement.
In case the LCG is not extended, the scheduler would still have information on the bit rate of each UE-bearer available which it can use to select between the child links. Further, each child node has the complete view of per-UE-bearer bit rate, buffer load and queueing delays for all UE-bearers toward the parent. It is therefore better equipped to perform an intelligible decision on the UE-bearers and the number of PDUs per UE-bearer to be selected for UL transmission.

Observation 3: The MT is better equipped to enforce QoS via selection among UE-bearers and composition of UE-bearer PDUs for UL transmission than the DU scheduler. 
Based on these observation, LCG space extension should not be considered.
Proposal: The LCG space should not be extended.

3
Conclusion
This paper discussed if LCG space extension needs to be supported for IAB. The following observations and proposals have been made: 

Observation 1: The information available from Rel-15 BSR format for UL scheduling is very limited when compared to information available for DL scheduling.
Observation 2: Extending LCG space and BSR format for UL scheduling adds significant air-interface overhead and has only limited benefit in QoS enforcement.
Observation 3: The MT is better equipped to enforce QoS via selection among UE-bearers and composition of UE-bearer PDUs for UL transmission than the DU scheduler. 
Proposal: The LCG space should not be extended.

References
[1]  RP-192188: Revised WID for NR_IAB; TSG RAN Meeting #85, Newport, CA, USA, Sept 16-20, 2019

