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1   Introduction
In our submission [1] to the January RAN2 NR Ad Hoc meeting, we identified an issue with the current text in the LCP section of the MAC spec. The issue identified was with this particular portion of the text:

5.4.3.1.2              Selection of logical channels
The MAC entity shall, when a new transmission is performed:
1> select the logical channels for each UL grant that satisfy all the following conditions:
2> the set of allowed Subcarrier Spacing index values in lcp-allowedSCS, if configured, includes the Subcarrier Spacing index associated to the UL grant; and
2> lcp-maxPUSCH-Duration, if configured, is larger than or equal to the PUSCH transmission duration associated to the UL grant; and
2> lcp-configuredGrantType1Allowed, if configured, is set to TRUE in case the UL grant is a Configured Grant Type 1; and
2> lcp-allowedServingCells, if configured, includes the Cell information associated to the UL grant.
NOTE:      The Subcarrier Spacing index, PUSCH transmission duration and Cell information are included in Uplink transmission information received from lower layers for the corresponding scheduled uplink transmission.
Due to the presence of the ‘and’, we need all four conditions above to be satisfied in order for a logical channel to be selected for an uplink grant. If a mapping restriction is not configured (which is a possibility), we could argue that (since ‘if configured’ is already present in the text) the corresponding statement is satisfied. However, the argument in [1] was that the text could be made clearer to indicate this. This is especially true for the case when none of the restrictions are configured. The proposed approach in [1] was as follows:

5.4.3.1.2              Selection of logical channels
The MAC entity shall, when a new transmission is performed:

1> select the logical channels for each UL grant that satisfy all the following conditions:

2> the set of allowed Subcarrier Spacing index values in lcp-allowedSCS, if configured, includes the Subcarrier Spacing index associated to the UL grant, or lcp-allowedSCS is not configured; and

2> lcp-maxPUSCH-Duration, if configured, is larger than or equal to the PUSCH transmission duration associated to the UL grant, or lcp-maxPUSCH-Duration is not configured; and

2> lcp-configuredGrantType1Allowed, if configured, is set to TRUE in case the UL grant is a Configured Grant Type 1, or lcp-configuredGrantType1Allowed is not configured; and

2> lcp-allowedServingCells, if configured, includes the Cell information associated to the UL grant, or lcp-allowedServingCells is not configured.

NOTE:          The Subcarrier Spacing index, PUSCH transmission duration and Cell information are included in Uplink transmission information received from lower layers for the corresponding scheduled uplink transmission.

 
Now, the proposed approach of [1] was not agreed during the online discussion at the January meeting. The main goal behind the solution above was to make sure that – if one of the parameters is not configured – the corresponding condition is explicitly indicated as satisfied. However, there was a view expressed in the meeting that ‘if configured’ already solves this issue – with the reasoning behind it being that if a restriction is not configured, the corresponding statement can already be assumed to be true and the changes we proposed in [1] were not needed. The agreement made in Vancouver was therefore:

 =>
Field descriptions in the RRC need to describe the case where no restriction is configured.  Add it to the list of open issues for now.  
We accept that it all depends on how the text is interpreted, and can agree with the interpretation of ‘if configured’ given in the previous paragraph, but we nonetheless maintain that it is worth clarifying the intended meaning in the MAC spec and aligning it with agreed changes to the RRC spec (particularly as it is indicated that this remains an open issue). Our TP that does this is given in the Annex of the present document.
2   Summary and justification of proposed changes
2.1   Reason for change

In the January NR Ad Hoc meeting, there were different interpretations of the MAC spec to do with whether optionality of the NR-introduced LCP mapping restrictions is adequately specified in the most recent version of the spec. This is why we believe additional clarity can help avoid any ambiguity when it comes to implementing the NR-specific restrictions.

Additionally, the issue has been added to the list of open issues – the list specific to the MAC spec (“open issues on NR MAC specification i.e. the TS 38.321 V15.0.0”). Therefore we believe there is a strong case for making another attempt in clarifying this issue (in the MAC spec – in addition to the agreement already made to capture it in RRC) that we first identified in [1]. The TP in the Annex of this document is a different way of doing it (from [1]), since [1] was not agreeable.
2.2   Summary of change

It is made explicit that the four mapping restrictions are optional. A paragraph is then added to specify unambiguously the logical channel selection procedure in case one or more mapping restrictions are not specified.
2.3   Consequences if not approved

Lack of clarity as to the optionality of NR-introduced LCP mapping restrictions, potentially impacting the implementation efforts. A logical channel could erroneously NOT be selected for an eligible uplink grant. Misalignment with the RRC spec.
3   Conclusions
In this tdoc we elaborated on a potential issue to do with NR-introduced LCP mapping restrictions, namely the lack of clarity with respect to the optionality of these restrictions, and the potential ambiguity when one or more of these restrictions are not configured – the fact that a logical channel could erroneously not be selected for an eligible uplink grant. In the Annex of the document we provide corrections which solve this issue.

Proposal: RAN2 to review and agree the TP given in the Annex of the present document.
4   Reference

[1] R2-1801367, [Draft CR] Correction on the Logical Channel Selection Procedure (CR), Samsung.
5   Annex: TP for TS38.321

5.4.3
Multiplexing and assembly
5.4.3.1
Logical channel prioritization
5.4.3.1.1
General

The Logical Channel Prioritization procedure is applied whenever a new transmission is performed.

RRC controls the scheduling of uplink data by signalling for each logical channel per MAC entity:
-
priority where an increasing priority value indicates a lower priority level;

-
prioritisedBitRate which sets the Prioritized Bit Rate (PBR);

-
bucketSizeDuration which sets the Bucket Size Duration (BSD).
RRC additionally controls the LCP procedure by configuring four optional mapping restrictions for each logical channel:
-
lcp-allowedSCS which sets the allowed Subcarrier Spacing(s) for transmission;

-
lcp-maxPUSCH-Duration which sets the maximum PUSCH duration allowed for transmission;

-
lcp-configuredGrantType1Allowed which sets whether a Configured Grant Type 1 can be used for transmission;

-
lcp-allowedServingCells which sets the allowed cell(s) for transmission.
If one or more mapping restrictions are not configured for a logical channel, this logical channel may use any uplink grant as determined by those mapping restrictions which are configured. If no mapping restrictions are configured for a logical channel, this logical channel may use any uplink grant.
The following UE variable is used for the Logical channel prioritization procedure:

-
Bj which is maintained for each logical channel j.
The MAC entity shall initialize Bj of the logical channel to zero when the logical channel is established.

For each logical channel j, the MAC entity shall:
1>
increment Bj by the product PBR × T before every instance of the LCP procedure, where T is the time elapsed since Bj was last updated;

1>
if the value of Bj is greater than the bucket size (i.e. PBR × BSD):

2>
set Bj to the bucket size.

NOTE:
The exact moment(s) when the UE updates Bj between LCP procedures is up to UE implementation, as long as Bj is up to date at the time when a grant is processed by LCP.


5.4.3.1.2
Selection of logical channels

The MAC entity shall, when a new transmission is performed:
1>
select the logical channels for each UL grant that satisfy all the following conditions:

2>
the set of allowed Subcarrier Spacing index values in lcp-allowedSCS, if configured, includes the Subcarrier Spacing index associated to the UL grant; and

2>
lcp-maxPUSCH-Duration, if configured, is larger than or equal to the PUSCH transmission duration associated to the UL grant; and

2>
lcp-configuredGrantType1Allowed, if configured, is set to TRUE in case the UL grant is a Configured Grant Type 1; and

2>
lcp-allowedServingCells, if configured, includes the Cell information associated to the UL grant.
NOTE:
The Subcarrier Spacing index, PUSCH transmission duration and Cell information are included in Uplink transmission information received from lower layers for the corresponding scheduled uplink transmission.
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