Summary of Offline discussion on LCP Modelling Options

Companies expressed preference to narrow down selection to the following three options:
· Option 1a with a single T value
· Option 1a with an interval of Tmin and Tmax. Tmin could be zero.
· Option 1b
Some companies expressed interest in more than one option.
A reference time unit of absolute value that is numerology agnostic can be used to set the values of T in option 1a. Some companies expressed interest in setting the unit of T in symbols.

LCP Modelling 

R2-1711009	Modelling options for LCP	Samsung R&D Institute UK	discussion
-	convida asks if for both option 1b and 2 would equally have to figure out the allowed combinations.  
[bookmark: _GoBack]-	Lenovo and Nokia think 1a is simpler.  For option 1b or 2 we would have cell restriction.
-	InterDigital think the issue with 1a is that some periods are not allowed for some numerology and if we were to use 1a the number of combination are quite large.  Option 2 is simplest from RRC.
-	Qualcomm, Intel and Huawei thinks 1a is best.  
-	Ericsson and Samsung have some concern on the fact that not all combinations are supported.  
-	Mediatek thinks we can also simplify 1b and 2 and they prefer 2.  
-	CATT understands that T is a duration and it is simpler to go with 1b.  
-	Oppo prefer the 1a.  
-	Oppo thinks that one maximum value of T is sufficient.  Lenovo thinks we can use the numerology to restrict usage.
-	Lenovo thinks that the two parameters have to match 
-	Ericsson thinks that we need to consider future proof.  Option 1a wouldn’t work for that case.  
-	CATT thinks we can consider using 1b for numerology/T and something like 1a for carrier restriction.  
=>	Noted

On T being a single Max value
-	Oppo doesn’t see a need to configure a list of T.  Huawei explains that for sTTI we decided to indicate two values as a maximum value is not enough.  The eNB wouldn’t have the flexibility to disallow a eMBB to use the short TTI.  Interdigital thinks that with one value you allow eMBB to use the short TTI.  Qualcomm explains that we have numerology distinguish.  
-	Samsung explains a scenario. 
-	Nokia thinks for sTTI we only had two values.  
-	Ericsson thinks that we can have a max value per numerology 
-	Huawei asks how can we restrict eMBB from using a URLLC resource.  Lenovo says we can use numerology. Interdigital ask what if there is a single numerology.  CATT that numerology is used by scheduler to address a UE at cell edge independently of the logical channel.  

[CB #312 - Interdigital] 
Whether we use a single T max value is sufficient 
Modelling – option 1a, 1b, 2 – some examples would be useful and use cases 

Agreements 
1 As a baseline PUSCH transmission duration is used for LCP restriction. 
FFS on granularity 
2 LCP restrictions applies to msg3 transmission as well.   

Scope for the offline discussion

· Discuss impact of each modelling option
· For option 1a, clarify the unit of T and whether single or multiple values are used.
· Narrow down the options
LCP Modelling Options
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	Option
	Compact description
	Pros
	Cons 

	Option 1a
	LogicalChannelConfig includes {SCS_i}, {T_j} – independent lists of allowed parameters
	- Corresponds exactly to format of information shared via DCI and RRC signaling
- LCH to grant parameter mapping is derived from LTE
- No need to introduce profiles and mapping table
	- Danger here is that all possible combinations of the individual parameters may be considered as allowed
- Further danger is that for some parameters – most notably “time” – there may not be a simple yes/no applicability test


	Option 1b
	LogicalChannelConfig includes {(SCS, T)_i} – a single list of allowed combinations of parameters
	- More specific than Option 1a (and in fact more accurate as it gives specific groupings of parameters which work)
- Easier to agree on the LCP algorithm (i.e. the eligibility of a certain LCH for the given grant) than Option 1a
- No need to introduce profiles and mapping table
	- For some parameters – most notably “time” – there may not be a simple yes/no applicability test
- When LCH is reconfigured, the entire list of {(SCS, T, R)} values may need to be resent

	Option 2
	LogicalChannelConfig includes restriction in the form of collection of indices {I_j}; 
MAC entity is configured with the mappings (SCS, T, R)_i->I_i 
	- Easier to agree on the LCP algorithm (i.e. the eligibility of a certain LCH for the given grant): only if the index of the grant is equal to one of the indices the LCH in question is configured for, we include the LCH into LCP for this grant
- Potential reduction in RRC signaling, since restriction configuration for LCHs contains a simple list of indices
	- Agreeing on transmission profiles will take up additional standardization time


Examples of Usage for the Modelling Options
	Examples on how to use the time restriction for each modelling option

	Option
	Example
	Possible Impact

	Option 1a
Single T per LCH
	Each LCH is configured with a single T value in ms, applicable to all allowed SCSs
if T(UL grant) ≤ T and SCS(UL grant) ∈ {SCS_j} list, the LCH is applicable
	- does not allow restricting eMBB traffic from using grants of shorter PUSCH durations

	Option 1a
Multiple {T_j} values per LCH
	Example 1: Unit of T is ms
Each LCH is configured with Tmin and Tmax in ms, applicable to all allowed SCSs
if  Tmin ≤ T(UL grant) ≤ Tmax and SCS(UL grant) ∈ {SCS_j} list, the LCH is applicable
Example 2: Unit of T is in number of symbols 
if  Number of symbols(UL grant) ∈ {T_j} list and SCS(UL grant) ∈ {SCS_j} list, the LCH is applicable
	- Example 2 assumes that all configured T values are applicable to all SCSs
- Tmin in Example 1 may prevent eMBB traffic from using remaining resources in step 3 for short duration PUSCH resources, e.g. if Tmin is used as a restriction mean on GF resources.

	Option 1b
	Each LCH is configured with a list of {(SCS, T)_i} allowed combinations
if  {SCS (UL grant), T(UL grant)} ∈ {(SCS, T)_i} list, the LCH is applicable

	- There may be many {(SCS, T)_i} combinations

	Option 2
	Example 1:
Each LCH is configured with a list of {I_j} indices
MAC entity is configured with a mapping b/w indices and restriction parameters
if index(UL grant) ∈ {I_j} indices list, the LCH is applicable
Example 2:
Same as example 1, but the mapping table is specified rather than configured per MAC entity.
	- requires standardization effort



Analysis of RRC signalling per LCH

	Analysis of the required RRC signaling per LCH 

	Option
	Number of entries to be support by RRC

	Option 1a
Single T per LCH
	x SCS values,1 T value, and R cell values. 
total: x+R+1 parameters need to be signaled.

	Option 1a
Multiple {T_j} values per LCH
	Example 1: Unit of T is ms (Tmin and Tmax)
x SCS values, R cell values, and 2 T values, total: x+R+2 parameters need to be signalled.
Example 2: Unit of T is in number of symbols 
x SCS values, R cell values, and the size of the {T_j} list,
total: x+R+size of {T} parameters need to be signalled.

	Option 1b
	Assuming we have a set of possible T values, the number of T values in the configuration would be the number of values in the set less than or equal to T to give a fair comparison to Option 1a. 
Let’s call the number of valid T values y. This means x SCS values times R cell values times y T values as we signal all of them as pairs and all combinations are valid, 
total: x*y*R parameters need to be signaled 
Note that this total is different depending on the logical channel (e.g. eMBB LCH has more combinations)

	Option 2
	Example 1:
The outcome is similar to Option 1b, with the difference that all combinations that are possible to signal, i.e., all valid (SCS, T) pairs are in a huge table in some specification. The number of parameters signalled would be x*y+R in total.
Example 2:
In this case the MAC entity is only configured with the applicable (SCS,T) to index table for each cell, considering only the configured numerologies and possible T values.



Questions to RAN2: 

· Is there a reason not to allow both variants (Option 1a and 1b) of signalling? They both seem to be useful, but for different use cases.
· Would they result in different variants for LCP (in that case we should choose one of them), or are we merely talking about RRC signaling?

