3GPP TSG RAN WG2 #97bis	R2-1703716
Spokane, USA, 3rd to 7th April 2017
Agenda Item:		10.3.1.5
Souce:		Samsung
Title:		The Details of LCP for Supporting Multiple Numerologies/TTIs
Document for:		Discussion/Decision
Introduction
In the RAN2 NR ad-hoc meeting on January 2017, the following agreements about the support of multiple numerologies/TTIs were made.

	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.



In this contribution, we will discuss several issues that should be considered to design the details of the LCP in NR with multiple numerologies/TTIs.
Discussion Points for LCP Design
In LTE, all LCHs (Logical Channels) are supported by using common numerology and TTI. On the other hand, in NR, multiple sets of numerologies and TTIs will be used to efficiently support various services including eMBB, URLLC, and eMTC, each of which has different performance requirement. In this context, RAN2 agreed that a single LCH could be mapped to one or more numerologies/TTIs. Moreover, in case of UL, RAN2 also agreed that LCP takes into account such a relationship.
As a result, it is inevitable that these enhancements in NR will require some adaptation of the LTE LCP mechanism. We herein address several issues that should be considered to design the details of the LCP in NR while arguing that it should be based on the LTE LCP framework.
  Issue 1: LCP algorithm
In the LCP in LTE, the token bucket algorithm is used, which operates based on the parameters like priority among LCHs, PBR (Prioritized Bit Rate) and BSD (Bucket Size Duration) [1]. It is designed for avoiding starvation of data from low priority LCHs, that is, data from them could not use the allocated UL resources due to the low priority. We think that NR is also required to have such a mechanism to avoid the same problem. Accordingly, we propose to design the NR LCP based on the framework of the LTE LCP that uses the token bucket algorithm.
Proposal 1: The NR LCP should be designed based on the framework of the LTE LCP that uses the token bucket algorithm.

  Issue 2: Numerology/TTI-specific priority of a LCH
In LTE, one priority is assigned to one LCH by the LogicalChannelConfig IE (Information Element). If we consider the fact that (i) a single LCH could be mapped to one or more numerologies/TTIs in NR and (ii) each set of numerology/TTI might show different physical layer performance, the priority of a LCH should be multi-valued – in other words adopted according to the numerology(numerologies)/TTI(s) to which the LCH is mapped.
For instance, eMBB traffic is generally served by the numerology/TTI for high throughput. However, serving it by the numerology/TTI for low latency is also possible if all of the URLLC traffic is already served. In other words, a LCH for eMBB has a high priority on the numerology/TTI for high throughput while having a low priority on that for low latency.
In this context, we propose that a gNB should be able to configure a priority of a LCH per numerology/TTI. Accordingly, a LCH could have more than one priority if it is mapped to multiple numerologies/TTIs.
Proposal 2: A gNB should be able to configure a priority of a LCH per numerology/TTI.
Proposal 3: We propose to study how the NR LCP could operate with the numerology/TTI-specific priority of a LCH.

  Issue 3: LCH selection before applying LCP
In LTE, the LogicalChannelConfig IE explicitly indicates the priority of a LCH. Similarly, to implement the numerology/TTI-specific priority explained above, it could be a straightforward way that a gNB explicitly informs a UE of (i) the sets of numerologies/TTIs that are mapped to a LCH and (ii) the priority of the LCH for each set of numerology/TTI. The details of how to perform the configuration should be discussed further.
In NR, each numerology/TTI will have a single data TB at the physical layer; therefore, if a LCH is mapped to multiple numerologies, the remaining UE operation could be similar to that of the LCP in LTE, which includes the followings.
· Step 1: Based on the LCH information provided by the gNB, the UE identifies (i) a set of LCHs that could be allocated to a given UL grant with a specific numerology/TTI and (ii) the priority among them.
· Step 2: The UE applies LCP for the LCHs identified in Step 1.
Proposal 4: A gNB should explicitly inform a UE of (i) the sets of numerologies/TTIs that are mapped to a LCH and (ii) the priority of the LCH for each set of numerology/TTI.

  Issue 4: How to define “numerology/TTI” in the agreements?
Finally, we should clarify what “numerology/TTI duration” in the agreements really means, that is, whether a LCH is fully characterized by (a) only the specific TTI duration or (b) a set of parameters that is defined by considering both TTI and the underlying use-case(s). Although we discussed this issue before, no agreement has yet been made.
In case (a) where a given resource is only distinguished by TTI, the design of MAC functionalities including LCP could be simplified. However, other aspects of numerology might be ignored. Furthermore, it is also questionable whether this approach could well characterize future services beyond eMBB and URLLC.
On the other hand, in case (b) where a new entity based on both TTI and numerology is used, it is not clear which aspect of numerology should be reflected on the design of MAC functionalities. However, from the future proofness perspective, this approach would be favorable to the introduction of new services with unanticipated requirements, since a LCH could be assigned to a more suitable resource with respect to not only TTI but also numerology.
Proposal 5: RAN2 should clarify what “numerology/TTI duration” in the previous agreements really indicates, that is, a LCH is mapped to (a) only TTI or (b) a new entity that is defined by considering both TTI and other aspects of numerology.
Conclusions
Proposal 1: The NR LCP should be designed based on the framework of the LTE LCP that uses the token bucket algorithm.
Proposal 2: A gNB should be able to configure a priority of a LCH per numerology/TTI.
Proposal 3: We propose to study how the NR LCP could operate with the numerology/TTI-specific priority of a LCH.
Proposal 4: A gNB should explicitly inform a UE of (i) the sets of numerologies/TTIs that are mapped to a LCH and (ii) the priority of the LCH for each set of numerology/TTI.
Proposal 5: RAN2 should clarify what “numerology/TTI duration” in the previous agreements really indicates, that is, a LCH is mapped to (a) only TTI or (b) a new entity that is defined by considering both TTI and other aspects of numerology.
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