3GPP TSG-RAN WG2 NR Meeting #99 
R2-1708823
Berlin, Germany, 21 – 25 August 2017 








            
Agenda item:

10.3.1.7
Source:
Intel Corporation

Title:
LCP restrictions and modelling
Document for:

Discussion and Decision

1      Introduction
In RAN2 NR AH #2 meeting, following was agreed regarding LCP.
Agreements:

1.
At least numerology and TTI length are included/taken into account for restriction for LCP.  

FFS if any other parameters need to be considered for LCP

FFS how LCP is modelled

FFS how the UE processes multiple UL grants and what parameters need to be visible to the MAC

Email discussion [NR-AH2#15][NR UP] LCP was held to discuss parameters needed to be visible to the MAC and purpose and modelling options [1].
In this contribution, we discuss LCP restrictions and modelling.
2      Discussion
2.1     Necessity of transmission profile
During RAN2 discussion on LCP, there were proposals to use transmission profile to denote a set of LCP restriction parameters (i.e. numerology/TTI) values. It should be noted that the main motivation of defining parameters related to LCH restriction is to determine whether certain logical channel can be considered for a given UL grant or not. To achieve the LCH restriction purpose, there could be three options regarding the modelling in MAC layer:

· Option A: RRC configures for each logical channel, whether restriction is applied based on the LCP restriction parameters (numerology/TTI). There is no transmission profile signalled in the DCI, and UE selects the LCHs applicable for the UL grant based on LCP restriction parameters either explicitly or implicitly derived from DCI.

· Option B: RRC configures the relationship between transmission profile and the LCP restriction parameters. For each logical channel, RRC configures the applicable transmission profiles. There is no transmission profile signalled in the DCI. After receiving UL grant, UE derives the transmission profile from LCP restriction parameters according to RRC configuration, and then UE selects the LCHs applicable based on the transmission profile restriction.

· Option C: For each logical channel, RRC configures the applicable transmission profiles. The relationship between transmission profile and LCH parameters are not defined in the specification and is up to network implementation. Transmission profile is explicitly signalled in the DCI. After receiving UL grant, UE selects the LCHs applicable based on the transmission profile restriction.

· Option D: For each logical channel, RRC configures both the applicable transmission profiles as well as the LCP restriction parameters. Transmission profile is explicitly signalled in the DCI. After receiving UL grant, UE selects the LCHs applicable based on both the transmission profile restriction and LCP restriction parameters.

Table 1: Comparison of options
	
	LCP restriction
	Transmission profile in DCI
	Derive transmission profile based on parameters
	RRC signalling overhead

	Option A
	Based on LCP restriction parameters
	No (
	N/A (
	Large (

	Option B
	Based on transmission profile (which is in turn based on LCP restriction parameters)
	No (
	Yes (
	Small (

	Option C
	Based on transmission profile
	Yes (
	No (
	Smallest (

	Option D
	Based on both transmission profile and LCP restriction parameters
	Yes (
	No (
	Large (


The key difference between Option A and B is that Option B tries to optimize RRC signalling overhead but with additional complexity of UE operation to map LCH restriction parameters to the transmission profile. This is mainly a stage-3 control signalling design issue.

For Option C, although it can achieve minimal RRC signalling overhead, it increases the overhead in DCI. Given that each PDCCH should include such overhead, the total overhead from PDCCH is much larger compared with RRC signalling overhead. In addition, this option does not require any discussion about the LCP restriction parameters. Considering that RAN2 agreed to consider numerology/TTI for LCP restriction, such LCP restriction parameter agnostic option is not preferable. 
Option D has the similar PDCCH overhead problem as Option C. In addition, Option D is the most complicated option since it uses both LCP restriction parameter and transmission profile. Therefore this option is not preferable.
Given above discussion, it is preferred that no transmission profiles are signalled in the DCI. Whether to introduce some transmission profile concept to minimize RRC signalling overhead is mainly a stage-3 control signalling design issue.
Proposal 1: Transmission profile is not signalled in the DCI.

2.2     Parameters to take into account in LCP
RAN2 has already agreed that numerology and TTI length should be considered for LCP. During email discussion [NR-AH2#15][NR UP] LCP, there were proposals to consider following parameters in addition:
· PUSCH time domain information (i.e. K2)
· Power boost
· Grant-free/grant-based
Before discussing any specific parameters, we should recap on why those parameters are considered in LCP. The main motivation is to satisfy QoS requirement (e.g. latency). All the parameters considered in the LCP serve as a filter to decide which LCHs can be considered for the particular UL grant.
Given that agreed numerology and TTI can cater for the QoS requirements, the question now is whether additional parameters can provide some restriction that cannot be realized by numerology/TTI? It should be noted that for Option A, B and D discussed in previous section, any additional parameter increases the signalling overhead and complexity when UE performs LCP, therefore the benefits should be clearly justified.
PUSCH time domain information
PUSCH time domain information (i.e. K2) is mainly related to the latency. So far, RAN1 has not concluded whether K2 is per UE capability, or it is linked to numerology / TTI, or it can be LCH specific. Therefore from RAN2 perspective, there is no need to consider K2 as LCH restriction unless there is clear RAN1 progress.
Power boost
According to the proponent, the motivation of using power boost is to increase the likelihood of a successful transmission in case of a short deadline [1]. Firstly, whether such temporary power boost (as indicated in PDCCH) should be introduced is mainly a RAN1 decision. From RAN2 perspective, it is not clear whether a one shot power increase is really beneficial from satisfying QoS requirement perspective. It is more consistent to achieve low latency by using the restrictions from numerology / TTI instead of relying on the temporary power boost.
Grant-free/grant-based
According to the proponent, the motivation of considering grant-free/grant based is that a grant-free UL transmission may be triggered only by those LCHs with critical latency requirement, e.g., LCH dedicated for URLLC services [1]. However, the latency consideration can be handled by the numerology / TTI restriction as well as the LCH priority configuration. There seems no need to further consider the type of grant (grant-free/grant-based) for the LCH restriction.
Proposal 2: There is no need to consider the following parameters as LCH applicability: PUSCH time domain information (i.e. K2), power boost, and grant-free/grant-based.

3      Conclusion
In this contribution, we discuss LCP restrictions and modelling, and propose the following:
Proposal 1: Transmission profile is not signalled in the DCI.
Proposal 2: There is no need to consider the following parameters as LCH applicability: PUSCH time domain information (i.e. K2), power boost, and grant-free/grant-based.
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