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1. Introduction
Based on the agreements from RAN2#96 and RAN2#AdHoc held in January 2017, this paper discusses further aspects for LCP procedure in NR and includes a text proposal for the TR 38.804.
As described in [1], the further aspects discussed in this contribution include
· The details of LCP (e.g. how to respect the mapping between LCH and one or more numerologies).
· The relative priority order between MAC CEs and logical channels.
[bookmark: _Ref473884423]Discussion
0. Related Agreements
The related agreements from RAN2#AdHoc held in January 2017 are highlighted as below:
Agreements
1: a single logical channel can be mapped to one or more numerology/TTI duration. 
2: ARQ can be performed on any numerologies/TTI lengths that the LCH is mapped to. 
3: The RLC configuration is per logical channel without dependency on numerology/TTI length.
4: Logical channel to numerology/TTI length mapping can be reconfigured via RRC reconfiguration.
5:	RAN2 will leave RAN1 to decide whether HARQ retransmission can be performed across different numerologies and/or TTI durations. 
6: wait for more details from RAN1 to decide whether HARQ configuration, if any, needs to be numerology/TTI duration specific.
7: a single MAC entity can support one or more numerology/TTI durations. 
8: LCP takes into account the mapping of logical channel to one or more numerology/TTI duration. Details of LCP will be discussed in the WI phase

0. LCP Further Aspects
1. [bookmark: _Ref473884398]How to respect the mapping between LCH and one or more numerologies
When the MAC entity initiates a transmission upon reception of a grant, the MAC entity performs the Logical Channel Prioritization procedure (LCP). 
The MAC entity allocates resources to the logical channels following the priority determined by LCP. Certain logical channels are better served on some numerologies/TTI durations than others. For instance, to fulfil the tight latency requirements of URLLC, the corresponding logical channels must be served on a short numerology/TTI duration. As agreed in RAN2#AdHoc (held in January 2017), LCP in NR takes into account the mapping of logical channel to one or more numerologies/TTI durations. 
In LTE, all logical channels are mapped to the same numerology/TTI duration. This means that the UE does not need to select a sub-group of logical channels for certain numerology. Instead LCP allocates resources across all logical channels with data available following a priority order based on QCI. In NR, the UE may have to do such selection operation to avoid that logical channels with critical latency requirements are sent using a long numerology/TTI duration. Hence, a logical channel should be configured by RRC with a "maximum TTI duration". This parameter is then used to initially select which channels to serve before applying the LCP. Upon the reception of a grant, the MAC entity shall first select logical channels to serve for a UL transmission with a TTI duration t, and then apply LCP on these logical channels. That is, the resource allocation should be carried out according to the following:
1.	Select all logical channels with a maximum TTI duration lower than, or equal to, t.
2.	Apply LCP on the logical channels selected in step 1.
Together with existing parameters used in the prioritization (e.g. QCI) the UE can fulfil QoS while at the same time prevent that URLLC traffic is served on TTIs which are too long. For this to work the LCP must be aware of the TTI duration of the UL transmission that is granted. We think the simplest way is if this information is carried in the uplink grant. This can be done explicitly (i.e. some field in the DCI) or implicitly (e.g. the TTI duration of the UL transmission is the same as the DL transmission of the UL grant). We leave the details for RAN1 to decide. Similar as LTE, a UL grant carries also the TB size.
1. [bookmark: _Toc471510673][bookmark: _Toc471478491][bookmark: _Toc471463854][bookmark: _Toc471300914][bookmark: _Toc473881425][bookmark: _Toc473891699][bookmark: _Toc473923763]UL grant carries information on the size of the MAC PDU. 
1. [bookmark: _Toc473881429][bookmark: _Toc473891701][bookmark: _Toc473923766]A logical channel can be configured by RRC with a parameter "maximum TTI duration".
1. [bookmark: _Toc471510672][bookmark: _Toc471478490][bookmark: _Toc471463853][bookmark: _Toc471300913][bookmark: _Toc473881430][bookmark: _Toc473891702][bookmark: _Toc473923767]For the purpose of LCP, UL grant carries (explicitly or implicitly) information on the TTI duration of the UL transmission. RAN1 can decide on the details.
1. Relative priority between MAC CEs and logical channels
For LTE LCP, the MAC entity shall consider the relative priority amongst MAC CEs and the logical channels in decreasing order, shown as below (see 3GPP TS 36.321 section 5.4.3.1)
-	MAC control element for C-RNTI or data from UL-CCCH;
-	MAC control element for SPS confirmation;
-	MAC control element for BSR, with exception of BSR included for padding;
-	MAC control element for PHR, Extended PHR, or Dual Connectivity PHR;
-	MAC control element for Sidelink BSR, with exception of Sidelink BSR included for padding;
-	data from any Logical Channel, except data from UL-CCCH;
-	MAC control element for BSR included for padding;
-	MAC control element for Sidelink BSR included for padding.
Typically, URLLC services have strict requirements in terms of latency. As shown above, most of MAC CEs (except MAC CEs for padding BSR and padding Sidelink BSR) have higher priority than logical channels. Given the fact that a UE may have a small grant which is not sufficient to transmit both the MAC CEs and URLLC data at a time. The UE would then transmit the MAC CEs first. Consequently, the UE may fail to meet the latency requirement for URLLC. In this case, it is beneficial to grant the logical channel for URLLC with higher priority than MAC CEs, since some MAC CEs may have more relaxed latency requirements than URLLC. 
To better cope with the varying needs, we believe that the relative priorities between and amongst MAC CEs and the logical channels should be configurable by the network. A default priority list can be used as baseline similarly as for LTE (3GPP TS 36.321 section 5.4.3.1). The network may then signal another priority list when necessary, to override the default priority list. The dynamic priority list could be cell-specific or UE-specific.
1. [bookmark: _Toc473881431][bookmark: _Toc473891703][bookmark: _Toc473923768]Reconfiguration of the relative priorities between logical channels and MAC CEs by the network is supported. 
0. Text proposal to TR 38.804 on LCP further aspects
Besides the TP on LCP proposed in [1] to capture the current RAN2 agreements, below text must be also captured concerning LCP details for the completion of the SI phase.
1. [bookmark: _Toc473208475][bookmark: _Toc473200973][bookmark: _Toc473881432][bookmark: _Toc473891704][bookmark: _Toc473923769]Adopt the text proposal on “LCP further details” to TR 38.804 
5.4.x LCP further details
When the MAC entity sends the data upon reception of a grant, the MAC entity shall perform the Logical Channel Prioritization procedure (LCP) when a new transmission is performed. 
Each logical channel is configured by RRC with a parameter “maximum TTI duration. The UL grant carries (explicitly or implicitly) information on the associated TTI duration.
Editor’s note: How does a grant carry the TTI duration depends on RAN1 discussions.
Upon the reception of a grant, the MAC entity selects logical channels to serve for a UL transmission with a TTI duration t:
1.	Select all logical channels with the parameter “maximum TTI duration” lower than, or equal to, t.
2.	Apply LCP on the logical channels selected in step 1.
In LCP, the MAC entity shall also consider the relative priority between MAC CEs and the logical channels. A default priority list can be set and applicable at the system level (e.g., set per cell). The default priority could be specified similarly as for LTE (3GPP TS 36.321 section 5.4.3.1). The network may then signal another priority lists when necessary (named as dynamic priority list), to override the default priority list. The dynamic priority list could be cell-specific or UE-specific.
Editor’s note: How to signal the dynamic priority list is FFS..
[bookmark: _Toc450908196]Conclusion
In section 2 we made the following observations:
Observation 1	UL grant carries information on the size of the MAC PDU.

Based on the discussion in section 2 we propose the following:
Proposal 1	A logical channel can be configured by RRC with a parameter "maximum TTI duration".
Proposal 2	For the purpose of LCP, UL grant carries (explicitly or implicitly) information on the TTI duration of the UL transmission. RAN1 can decide on the details.
Proposal 3	Reconfiguration of the relative priorities between logical channels and MAC CEs by the network is supported.
Proposal 4	Adopt the text proposal on “LCP further details” to TR 38.804
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