Page 4
Draft prETS 300 ???: Month YYYY
3GPP TSG-RAN WG2 Meeting #106	R2-1907005
Reno, Nevada, US, 13th – 17th May 2019

Agenda Item:	11.1.4
Source:	Ericsson
Title:	Logical Channel Priority Extension
Document for:	Discussion, Decision
1	Introduction
This contribution focuses on the reasons why the logical channel priority range needs to be extended if the LCID range is extended. It also discusses the options to introduce an the LCH priority range.
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2.1	Need of LCH priority extension and new BSR MAC CEs
For 1:1 mapping, one UE DRB is mapped to one backhaul RLC channel. An IAB node may have many UEs and a UE may have multiple DRBs plus SRB(s). In addition, an IAB node may also be connected to other IAB nodes which may also carry DRBs from other UEs and IABs. Therefore, the total number of backhaul RLC channels in a backhaul link can be considerable (up to 320 according to the proposal in [1]). Meanwhile, the number of logical channels needs to be increased for differentiated QoS management in IAB networks. To facilitate QoS management for the uplink scheduling, it is proposed to extend the logical channel group (LCG) range accordingly as proposed in [2].
[bookmark: _Toc7345624]For 1:1 mapping, both the LCID range and the LCG range need to be extended.
When N:1 bearer mapping is applied, LCID extension is not meaningful due to multiple UE DRBs of similar QoS requirements can be mapped to one backhaul RLC channel. In [1], it is proposed that Rel-15 LCID range can be reused. When LCID range extension is not used, there are not so many co-existing backhaul RLC channels in an uplink backhaul link, which means that LCG range is not necessary to be extended as well. In [2], it is proposed that LCG range of Rel-15 is reused when LCID extension is not used. 
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In Rel-15, each LCH is configured with a logical channel priority, which is an integer value within 1~16 in Rel-15, is to configure the priority for the radio resource allocation of this LCH when the MAC PDU is constructed. The LCH with lower priority value is of higher priority for radio resource allocation, i.e. the data of different LCHs are included in a MAC PDU according to the increasing order of the priority value. In Rel-15, the LCH priority is used in one connection of a UE and it can be assumed that the UE would not have so many co-existing logical channels. With this assumption, the LCH priority range of 1~16 is enough in Rel-15. However, when the number of LCIDs is extended to up to 320 as proposed in [1] and LCG range is extended to 32 as proposed in [2] for 1:1 mapping, there can be many co-existing LCHs in an uplink backhaul link due to there can be many UEs served by the IAB nodes in an IAB route. In this case, the Rel-15 LCH priority range of 1~16 is not enough to differentiate the radio resource allocation priorities during MAC PDU construction process.
[bookmark: _Toc7345626]The existing LCH priority range of 1~16 restricts the uplink radio resource allocation, when LCID and LCG extensions are introduced.
2.2	LCH priority extension
For an uplink backhaul link from a child IAB node to a parent IAB node, it may forward data of different services for the UEs served by itself as well as the UEs served by its child IAB nodes. The number of co-existing service in a backhaul link would be larger than an access interface. For an uplink backhaul link, there are various transmission requirements due to both different QoS requirements of different services and the elapsed delay differences when the service packets of different UEs are forwarded in different IAB paths. In such sense, the LCH priority range should be increased to achieve the differentiated radio resource allocation priorities when there are many LCHs in an uplink backhaul link. It would be preferred that the LCH range is extended to be large enough to facilitate radio resource allocation for various purposes. Considering the LCID extension proposed in [1], we think the minimum LCH range should be 1~64 and the maximum range can be 1~256.
[bookmark: _Toc7699605]The number of LCH priorities is extended depending on the number of LCIDs to be supported.
When LCID extension is not configured, there are at most 32 LCHs for service data according to Table 6.2.1-1 in [4]. In this case, LCH priority range of 1~16 is enough for differentiated radio resource allocations for MAC PDU construction. To maximize the unnecessary complexity for standardization and implementation, it would be preferred that the LCH priority range extension is not used if LCID range extension is not configured.
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In the previous sections we made the following observations: 
Observation 1	For 1:1 mapping, both the LCID range and the LCG range need to be extended.
Observation 2	For N:1 mapping, Rel-15 LCID/LCG range can be reused.
Observation 3	The existing LCH priority range of 1~16 restricts the uplink radio resource allocation, when LCID and LCG extensions are introduced.

Based on the discussion in the previous sections we propose the following:
Proposal 1	The number of LCH priorities is extended depending on the number of LCIDs to be supported.
Proposal 2	Rel-15 LCH priority range is reused, when LCID extension is not used.
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