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1. Introduction
This is the report of the following email discussion  
[NR-AH2#15][NR UP] LCP - Mediatek

-
Discuss parameters needed to be visible to the MAC and purpose

-
Options for processing order of grants

-
Modelling options if possible (second/third phase)


Intended outcome: Report to next meeting


Deadline:  Thursday 2017-08-03
Companies are urged to express opinions, position and motivations.
2. Discussion
The situation under discussion in this document is the following (Editors understanding): 

· There is a Grant for new data for a certain Physical Layer Channel (in principle the Grant could be signalled or configured).
· A number of Logical Channels (LCH) are applicable for this Physical Layer Channel and/or Grant. The UE has configuration information where the said applicability of a LCH can be restricted.
· Logical Channel Prioritization LCP is performed for this Grant taking the LCH applicability into account. 
Issue: How to determine and refer to LCHs applicability for a certain Physical Layer Channel and/or Grant. 
Issue: How to handle the situation when there are multiple UL grants. 
2.1. LCH applicability for a Physical Layer Channel and/or Grant
Discussion point 1: Clarification of existing agreement: Numerology / TTI has already been agreed to be taken into account to determine the LCH applicability for a Physical Layer Channel and/or Grant. Which L1 parameters does the current agreement map to? How can the UE determine the value of those parameters for a certain Grant? E.g. What can be inferred from the PDCCH configuration (if any), what can be inferred from signalling information in the DCI (if any), what would be present in RRC configuration. Please provide motivation, RAN1 context info etc. for/against alternatives.
	COMPANY
	COMMENT

	InterDigital
	Our view is that a mapping to "TTI duration" should not be taken literally when selecting LCHs in LCP.

This is because of the number of possible transmission duration combinations supported by DCI fields agreed in RAN1.

RAN1 has agreed in R1-1711567 to DCI contents that supports transmission durations that may range from 1 symbol to 14 symbols and up to multiple slots. RAN1 agreed that the DCI contents for uplink grants includes:

· the start and end positions in time domain for a scheduled PUSCH resource;
· the number of slots, if slot aggregation is used.
If RAN2 specifies a mapping based on TTI duration for LCP, it will either limit scheduling flexibility - which is not coherent with RAN1’s agreements on DCI contents or require RRC signalling that supports all possible combinations.

Therefore, it would be preferable to introduce a mapping based on transmission profiles configured by RRC, where each grant is associated to a specific profile.

	OPPO
	The RRC will configure:
· a mapping between an abstracted profile and set of physical parameters, e.g., numerology(subcarrier-spacing), TTI duration(duration of the PDSCH or PUSCH), and carrier frequency (for duplication);
· the logical channel with one or more profiles;
When a UE receives a uplink grant indicated in the DCI, the UE will:
· derives the profile based on the parameters in the DCI
· selects the logical channels based on the derived transmission profile, which means the logical channel has been configured by RRC to map on the profile derived from the DCI
· perform the LCP based on the selected logical channels

	LG
	Q1. Which L1 parameters does the current agreement map to?
From RAN2 point of view, the only numerology that can be used in addition to TTI length is Subcarrier Spacing (SCS). For other numerologies, justification is required why and how MAC can take them into account.

Q2. How can the UE determine the value of those parameters for a certain Grant?

From RAN2 point of view, what matters is that MAC receives a Transmission Profile (TP) information of an UL grant from PHY. The TP can be a combination of SCS and TTI length but we don’t think MAC needs to know the details of the combination. It would be sufficient for MAC to know e.g., the index of TP. How PHY knows/determines the TP may depend on UL grant design, which should be discussed in RAN1.
Q3. what would be present in RRC configuration 

It would be required to configure a TP in combination of TTI and SCS in order for PHY to determine the TP and inform MAC of the TP index.

	HW
	There is no need to introduce a “profile” abstraction. As in this case the RRC needs to configure not only the association between profile and a set of PHY parameters but also the association between LCH and profile. 
The RRC configures the association between the LCH and a set of PHY parameters directly including numerology/subcarrier-spacing, TTI duration, carrier frequency information and K2 (interval between the DCI for UL assignment and the corresponding UL resources). 
When a UE receives an uplink grant, it is the PHY to interpret the received grant and generate the parameters mentioned above and then deliver these parameters to the MAC. MAC selects LCHs that mapped on these parameters and then performs LCP. 

	ZTE
	For the L1 parameters, we think only the subcarrier spacing (numerology) , TTI (which may be considered as RAN2 parameters instead of RAN1) and carrier frequency should be considered.
For the RRC signalling, we think the following information should be included:
· Transmission profiles, which should be configured as MAC parameters. For each transmission profile, at least, the subcarrier spacing (numerology) and TTI can be included. 
· Mapping information between transmission profile and LCH, which should be considered as some kind of logical channel level configuration?

	Ericsson
	We basically agree in principle with InterDigital and Oppo. There will be a combination of parameters carried in RRC and DCI. Parameters which are not expected to change often can be configured over RRC whereas rapidly changing parameters are more suitable for DCI. But the main principle is that the DCI carries the transmission profile index which the LCP uses to determine which logical channels to consider for the upcoming transmission. This is supported by a mapping configured over RRC.

	Lenovo
	We don’t see a need for introducing a transmission profile (TP). We don’t expect that DCI will explicitly indicate a TP according to current RAN1 discussions/decisions. Therefore PHY would need to create the transmission profiles based on some mapping table configured for the UE, i.e. set of PHY parameters is mapped to a TP.

Furthermore we assume, MAC would need to know the TTI length also for the DRX operation, i.e. like for Rel-15 sTTI WI. Hence MAC would need to derive the TTI length based on the transmission profile index provided by PHY, which would require some extra complexity.
From our perspective MAC needs to be only aware of TTI duration and numerology (for the duplication case also carrier indicator) for performing LCP. Both parameters are contained explicitly/implicitly in a DCI. TTI length is contained in time-domain information and numerology is given by the UL BWP information, i.e. each UL BWT is associated with numerology as agreed by RAN1. When UL grant is received PHY informs MAC about the TTI length and numerology used for the PUSCH tx, i.e. PHY provides MAC with a numerology/TTI length index. Furthermore the carrier index is provided to MAC.

The RRC configures the association between LCH and TTI/numerology index/carrier index. We would be also open to discuss configuring a maximum TTI length (instead of configuring a set of allowed TTI length/indices) for a LCH in order to ensure that the delay requirements of a given logical channel/service are met as proposed by other companies. MAC determines all LCHs with a configured maximum TTI length (index) greater than or equal to the indicated TTI length index and a configured numerology index matching the indicated (PHY) numerology index and a matching carrier index.  

	ASUSTeK
	The association or mapping between the LCH and numerology/TTI duration could be configured by RRC.   

The information of numerology/TTI duration could be derived from the DCI for the UL grant. 

When the PHY received the DCI for the UL grant, it could provide the information of numerology/TTI duration related to the grant to the MAC (e.g. by HARQ information). Then the MAC is able to perform LCP based on the association or mapping.

	Nokia
	Agree with Lenovo. We expect the used numerology to be a (semi-static) property of a carrier/active bandwidth part of a carrier. Hence, regardless of how RAN1 designs the DCI, based on the allocated resource, the UE knows the numerology and TTI length of the grant.

RRC configures numerology/TTI length/carrier (in case of duplication for CA) restrictions to each LCH, if any.

	vivo
	It is a simplified modelling with a profile abstraction. By RRC configuration of the mapping between LCH and transmission profile(s), also the mapping between a transmission profile and physical parameters, UE can identify the applicability for a LCH when MAC receiving a transmission profile index. After that, Considering the implementation of LCP, the TTI duration is needed. And the RRC configuration may be relatively static. 

	Samsung
	It is our understanding that the current RAN2 agreement maps to the following L1 parameters: sub-carrier spacing (SCS) and TTI length. 

When a gNB configures a UE logical channel via RRC signalling, the mapping information between the logical channel and a set of applicable (SCS, TTI length) pairs (i.e., the LCH applicability) should be provided. How the UE then determines the (SCS, TTI length) of a given UL grant depends on RAN1 decisions. 

Based on our understanding, RAN1 have the following working assumptions:

- Numerology and TTI length of each Bandwidth Part (BWP) are signalled via RRC;

- Multiple numerologies within a BWP will not be supported;

- Actual transmission start and duration of a grant are indicated via L1 signalling.

BWP is configured by RRC for both DL and UL. An UL BWP can contain PUCCH and/or PUSCH. The numerology of BWP will be used for the transmission of PUCCH and/or PUSCH. A UE is only indicated which BWP to use for a corresponding transmission in UL, and the numerology is automatically known from this. The working assumption on how the numerology is inferred is: when a UE is configured with BWP, the numerology of the BWP is explicitly indicated by RRC. [Another alternative on the table is as follows (the way we understand it): as it has already been agreed that each configured DL BWP includes at least one CORESET with UE-specific search space for the case of a single active BWP at a given time, it is possible to apply the same numerology of a CORESET in a BWP for the PUSCH in the BWP.]

	ITRI
	RRC configuration is required to introduce a mapping between a transmission profile and a combination of L1 parameters. RRC also introduces a mapping between logical channels and transmission profiles, and this defines the “relevant” logical channels. 

After receiving an UL grant associated to a specific profile (this has to be aligned with RAN1 progress), the UE’s MAC entity selects the “relevant” logical channels and performs LCP.

	Qualcomm
	We think some form of abstraction (e.g. transmission profile) is useful for the following two reasons: a) it simplifies the signalling; b) this abstraction can help isolate MAC and the DCI format from future changes in PHY (e.g. additions or changes in numerologies).  

With that said, this abstraction should include only the parameters relatively static, which thus should be configured by RRC.  We think those parameters should include numerology (SCS) and slot duration, and they are sufficient for the purpose of LCP procedure.  Other parameters which are more dynamic should be signalled in DCI instead, to provide flexibility in scheduling.  We think those parameters should include duration of TB (or number of slots in the TB) and carrier index/frequency (for PDCP duplication).

When an UL grant is provided, these three parameters, transmission profile index, duration of the TB and carrier index/frequency, should be sufficient for the UE to decide if a logical channel is applicable for this grant.

	MediaTek
	Our preferred modelling is as below:

RRC configures the mapping between a LCH and a set of applicable transmission profile indexes (Mapping 1).  In addition, a mapping between a transmission profile index and a distinct configuration of a set of physical parameters is hard-coded in PHY spec (Mapping 2).

PHY determines and delivers the transmission profile index of the received UL grant to MAC. Each transmission profile index indicates a distinct set of physical parameter configuration. The configuration of each physical parameter in the transmission profile may be dynamically signalled through DCI (e.g., carrier index is included in the carrier index field in DCI since Rel-10), or may be semi-statically indicated to UE by higher layer (e.g., numerology), or may be implicitly known by UE after UE receives the UL grant (e.g., TTI). Upon receiving UL grant, PHY collect the configuration of those physical parameters and find the corresponding transmission profile index according to Mapping 2. 

With the UL grant and the corresponding transmission profile index, MAC decides which LCHs are applicable for LCP according to Mapping 1. After applicable LCHs are determined, MAC start LCP operation.

	Fujitsu
	Also agree with Lenovo and Nokia.

	Sharp
	The association between LCHs and TTI length/SCS is configured by RRC. If one or more set of physical parameters, as profiles which can indicate TTI length/SCS, are configured by RRC, these profiles can be associated with LCH.

PHY can identify the TTI length and SCS of grant from RRC configuration and DCI information and provide to MAC. Then MAC can perform LCP.

	MTI
	We share the same view with InterDigital, OPPO, Ericsson, and Qualcomm that the abstraction (transmission profile) and its indexing can simplify the signalling during the PHY/MAC mapping operations. Some static PHY-relating information could be categorized via RRC signalling and the DCI can indicate the assigned index to support LCP. Some dynamic PHY-relating information could be appended in the DCI by itself to keep the flexibility of scheduling. For static PHY-relating information, we think basically it will include SCS, CP and corresponding TTI.

	Intel
	We agree with Lenovo and Nokia.

	CATT
	Which L1 parameters does the current agreement map to?
- TTI: RAN1 is not using the “TTI” terminology and has not provided any associated definition so far. In LTE, TTI means both the scheduling (PDCCH) interval and the data transmission duration which have the same value. In NR they can be different since the former should be mapped onto RAN1’s defined CORESET’s monitoring periodicity (RAN1 AH NR#2) and the latter to the data channel duration, which can be dynamically signalled in the DCI (RAN1 88bis agreement). Since RAN1 also supports slot-aggregation (RAN1 86bis agreement) it is clear that both entities can now have different values. Given the dynamic aspect of the data channel duration in NR (in DCI), we believe the TTI legacy meaning in RAN2 better matches the (RRC-configured) monitoring periodicity. The data channel duration should also play a role though in mapping LCHs onto UL grants, as discussed in Q2.

- Numerology: it is defined in RAN1 by the SCS, however MAC does not care about the SCS specifically. The numerology impacts MAC only because it results in different OFDM symbols and slot durations, hence different absolute values of CORESET’s monitoring periodicities, processing latencies and data channel durations (see Q3).   
How can the UE determine the value of those parameters for a certain Grant? E.g. What can be inferred from the PDCCH configuration (if any), what can be inferred from signalling information in the DCI (if any), what would be present in RRC configuration
As suggested above, the TTI can be mapped onto the CORESET’s monitoring periodicity, which is RRC-configured. The SCS can be derived from the physical allocation of the UL assignment.


Discussion point 2: Which additional parameters of the Physical Layer Channel and/or Grant shall be taken into account to determine the LCH applicability for this Physical Layer Channel and/or Grant, and why? Please provide motivation for/against new parameters. 

	COMPANY
	COMMENT

	InterDigital
	Transmission profile is sufficient for the purpose of MAC and RRC specifications.

The scheduler could then entirely control the assignment of grants to specific LCHs by scheduling based on the RRC configuration. A mapping that associates a LCH with specific numerologies/TTI duration, if desired, would simply become a special case that is also support when using transmission profile.

	OPPO
	As commented in point 1, we think numerology (subcarrier spacing), TTI duration (duration of the PDSCH or PUSCH) and carrier frequency (for duplication) is enough for the restrictions

	LG
	From RAN2 point of view, we don’t see any additional PHY parameters that MAC needs to take into account other than SCS and TTI length.

	HW
	Besides numerology and TTI duration (already agreed), we think carrier frequency and K2 should be taken into consideration. 
For carrier frequency, we think this parameter is necessary due to packet duplication as we already agreed that RRC configures the mapping of the two duplicate LCHs to different carriers, which means the UL data of one logical channel can only be sent on resources scheduled on a certain carrier.
For K2, which is the interval between the DCI for UL assignment and the corresponding UL resources, we think this parameter has impact on latency and some values for this parameter may not meet the latency requirement of some logical channels. Therefore, this parameter should be considered as well when performing LCP. 

	ZTE
	Besides the subcarrier spacing, TTI and carrier frequency, we don’t see any need for new parameters.

	Ericsson
	We think it can be beneficial to take an additional transmission power increase into account. This can be a way to for example increase the likelihood of a successful transmission in case of a short deadline. This power increase can be part of a transmission profile which can be efficiently carried in the DCI as an index.

	Lenovo
	In our opinion, no other PHY parameter than TTI, numerology and carrier is needed in MAC for LCP. We assume that according to RAN1 discussions K2 is a numerology-specific parameter and hence doesn’t need to be explicitly considered by MAC.

	ASUSTeK
	We think numerology/TTI duration is sufficient.

	Nokia
	No other parameters needed in addition to the agreed numerology/TTI length/carrier.

	Vivo
	We think numerology (SCS), TTI duration and carrier frequency are needed.

	Samsung
	In our opinion, SCS and TTI length, combined with carrier information are the only parameters that need to be taken into account in LCP. Carrier information (meaning either carrier frequency or serving cell index) is needed in our opinion in order to ensure carrier restriction for packet duplication is observed.

Introducing transmission profiles is in our view unnecessary. The argument that profiles would simplify things, as they would circumvent the perceived need for the LCP mechanism to know the actual transmission duration, is unfounded in our opinion. Knowing SCS and TTI (and carrier information when appropriate) is much more important than knowing the “size” of the grant – it is ultimately the responsibility of the network to provide grants of sufficient size for those numerologies/TTI pairs where it sees there is demand, based e.g. on BSR.

	ITRI
	In addition to numerology (subcarrier spacing) and TTI length, we think MAC should take carrier frequency (for packet duplication) and K2 (for latency) into account.

	Qualcomm
	We think the following three parameters, transmission profile index, duration of the TB (or number of slots in the TB) and carrier index/frequency are sufficient to determine the applicability of a logical channel to a received grant.

	MediaTek
	Besides TTI and numerology, we think the following parameters could be taken into account:

· Carrier frequency (or carrier ID): To support packet duplication, a LCH may be only applicable for UL grant on a certain carrier so as to ensure that duplicate packet could be delivered through different carrier.

· Indicator about whether the UL grant is grant-free or grant-based: The reason 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.

· K2 for indication of HARQ latency: K2 is the delay between UL grant reception in DL and UL data (PUSCH) transmission. We think it may impact QoS and thus should be considered for LCP.

	Fujitsu
	Numerology/TTI duration is sufficient.

	Sharp
	We think no additional parameters are needed other than the subcarrier spacing and TTI duration. 

	MTI
	We think transmission profile index is mandatory to be included, and no strong preference on other parameters

	Xiaomi
	We think LCH configured with transmission profile index restriction is simpler and preferred. How UE derives the transmission profile index is for RAN1 to decide. From our perspective, transmission profile index in DCI is not likely been considered by RAN1, given that RAN1 has decided to configure BWP associating with a numerology to UE, multiple numerologies for one BWP is not supported. So DCI will only need to indicate TTI duration, which range from 1~14 symbols or multiple slots. MAC may need to deduce the transmission profile index from the RRC configured BWP numerology plus the TTI duration indicated by PHY.

	Intel
	We think numerology and TTI are sufficient.

	CATT
	The key metric for mapping different service profiles/QoS onto different UL grants is the transmission latency. We think such metric depends on the following RAN1 parameters:

- CORESET’s monitoring periodicity (suggested to be mapped onto the “TTI” in Q1)
- the processing latency

- the data channel duration.

The first parameter is configured by RRC and the last two are directly derived from the PHY parameters K2 and “data channel duration” which are signalled in the DCI (RAN1#88bis, RAN1 NR AH#1). Similar to the monitoring periodicity, these parameters will be expressed in slots or symbols, hence the associated numerology SCS is also used to convert into an absolute time, thus allowing comparing latencies from different grants. As indicated in Q1, such SCS can be derived from the physical resource allocation, hence from the DCI.


Discussion point 3: What is the character of the “LCH applicability” for the Physical Layer Channel and/or Grant. Can just yes/no be assumed, e.g. for LCP? i.e. a LCH is either applicable or not applicable for the Physical Layer Channel and/or Grant?
	COMPANY
	COMMENT

	InterDigital
	The LCH is either applicable, or it is not.

RRC configures one or more transmission profiles per LCH. The MAC entity learns the transmission profile associated with an UL grant from the PHY layer. If a LCH is configured with the transmission profile that matches that of the grant, it’s applicable. Otherwise, it is not applicable.

	OPPO
	Same with interDigital

	LG
	Similar to Rel-15 sTTI WI, LCH applicability would mean that a logical channel can be restricted to use certain Transmission Profiles in LCP procedure. In other words, each logical channel is configured with allowed Transmission Profiles. When MAC generates a MAC PDU, MAC performs LCP procedure by considering only the allowed (relevant in the current draft NR MAC) logical channels based on the allowed TP of a logical channel.

	HW
	Just yes/no, i.e. a LCH is either applicable or not applicable.
As mentioned in discussion point 1, RRC configures the association between LCHs and a set of PHY parameters. After receiving an UL grant, PHY interprets and delivers these parameters to MAC, then MAC determines whether a LCH is applicable to this UL grant or not, i.e. LCHs mapped to these parameters are applicable otherwise not applicable. 

	ZTE
	Same with interDigital

	Ericsson
	We think a simple yes/no applicability is sufficient.

	Lenovo
	Simple yes/no applicability 

	ASUSTeK
	The meaning of the “LCH applicability” is not very clear. Details of how to use numerology/TTI duration for LCH in LCP could be FFS. For example, if any resources still remain after allocating the resources to some LCH(s), whether other LCH(s) could utilize the remaining resources.

	Nokia
	Yes, based on the RRC configured restriction and the numerology/TTI length of the grant.

	Vivo
	An indication whether the LCH is applicable or not can work. 

	Samsung
	A simple ‘yes/no’ can be assumed. A LCH can be mapped to one or multiple (SCS, TTI length) pairs as per previous RAN2 agreement. If one of those matches the (SCS, TTI length) parameters of the grant, then this LCH is considered in the LCP procedure.

	ITRI
	“LCH applicability” has the same intention as the “relevant” logical channels. As commented in point 1, the logical channels are configured with one or more transmission profiles, so after UE receives an UL grant, it only picks up the relevant (applicable) logical channels to perform LCP.

	Qualcomm
	Just yes/no is sufficient.

	MediaTek
	We share InterDigital’s view. LCP is applicable/inapplicable if the LCH is/ is not associated with the transmission profile index of the UL grant delivered from PHY layer.

	Fujitsu
	The meaning of “LCH applicability” is also unclear to us.

	Sharp
	Simple yes/no applicability is sufficient. LCH should be applicable to the grant which is matched to the configuration.

	MTI
	Yes/No is sufficient

	Xiaomi
	Yes/No plus priority is sufficient

	Intel
	Agree that a simple “yes/no” can be assumed.

	CATT
	Yes/No is sufficient


Discussion point 4: Modelling and layer interaction. For the purpose of writing the MAC specification and/or L1 specifications what kind of abstraction should be applied? We can also discuss RRC. In which specification do we describe the LCH applicability for a Physical Layer Channel and/or Grant?
Editor’s note: The proposals on the table seems to be: a) no abstraction needed for MAC (e.g. LCH “applicable” or “not applicable” or similar is sufficient), b) There should be an identity or similar, to identify certain Physical Layer Channels and/or Grants, to help write the MAC specification (e.g. to write the text that specifies how to determine whether a LCH is applicable or not applicable for a Physical Layer Channel and/or Grant). C) There should be an identity or similar, as in b, and it should be explicitly provided in DCI. 
	COMPANY
	COMMENT

	InterDigital
	Option “c” is preferred.

Note however that RAN2 should LS RAN1 and let them decide how a transmission profile is conveyed to MAC along with a given UL grant, e.g. by explicit indication in a DCI.

	OPPO
	Option “b”, no impact on the RAN1 DCI design, which means no need of identity in DCI.

	LG
	As replied to Discussion point 1, MAC only needs to know a TP index to decide which logical channels can be included in the MAC PDU.

The best layer that can abstract TP from the UL grant is PHY layer. PHY can abstract TP directly/explicitly from the UL grant/DCI or indirectly/implicitly from PHY parameters related to the UL grant, which is required to be further discussed in RAN1 together with UL grant design.

In order for PHY to deliver TP information of an UL grant to MAC, TP configuration needs to be configured by RRC in combination of TTI length and SCS.

	HW 
	Option a, we think there is no need to introduce either abstraction of profile or even an identity to identify this profile. As mentioned in the discussion point 1, if so the RRC needs to configure not only the association between profile/profile ID and a set of PHY parameters but also the association between LCH and profile/profile ID.
RRC only configures the association between LCHs and a set of PHY parameters and when an UL grant is received, the PHY is responsible for interpreting and delivering these parameters to MAC directly. 

	ZTE
	Considering the abstraction can save the complexity in both the specification and the design of RRC signalling, we think the abstraction is useful and we prefer option b and c. However, since whether the option “c” is feasible should be determined by RAN1, one LS can be sent to RAN1 to ask for the preference.

	Ericsson
	We think option c is the best option, e.g. an explicit indication of the transmission profile. Using RRC the UE is configured with which logical channels map to a certain transmission profile. The index of a transmission profile is then carried in the DCI which then implies which LCHs are applicable for the transmission corresponding to the grant.

An explicit indication of a transmission profile is also quite future-proof. If we (or RAN1) want to indicate some additional parameter in DCI in later releases, the format of the DCI is typically very rigid and can be hard to extend. However, with the transmission profile, this new parameter can simply be added to the RRC.

	Lenovo
	Option c) is clearly a RAN1 issue, i.e. DCI content, and cannot be decided by RAN2. 

We think that option a) is the best option. As explained in the response to Discussion point 1, there is no need to introduce the concept of a transmission profile. We see rather some extra complexity with this.  

	ASUSTeK
	Option “a” is preferred.
Using numerology/TTI duration for LCP procedure seems workable. The need to introduce transmission profile is not clear.

	Nokia
	a), based on the RRC configured restriction and the numerology/TTI length of the grant. Note that apart from LCP, TTI length would also be needed for DRX operation.

	Vivo
	Option c is preferred. As mentioned in Discussion point 1, physical layer can acquire and inform the index and TTI duration to MAC. LCP only needs the index to decide the LCH applicability. Also we agree with InterDigital, it is up to RAN1’s decision.

	Samsung
	When a gNB configures a UE logical channel via RRC signalling, the mapping information between the logical channel and a set of applicable (SCS, TTI length) pairs (i.e., the LCH applicability) should be provided. Our opinion is that no abstraction is needed (option a)), since SCS and TTI length are indicated via RRC signalling and are hence known to MAC, in one of the ways we discussed in our answer to Discussion point 1 (and are in our opinion the only parameters needed for the LCP procedure in addition to carrier information where applicable).

	ITRI
	We support option b and c. The advantage of option b is the abstraction of transmission profiles from UL grant can be specified in MAC specifications without impact on DCI design.

	Qualcomm
	We share the same view as Ericsson.

	MediaTek
	We prefer option b (changed). 

	Fujitsu
	Option a)

There seems no need to introduce an abstraction.

	Sharp
	Option "b" or "c" is preferable if each profile has explicit identity but the feasibility of option "c" should be discussed in RAN1.

	MTI
	Option c) is preferred

	Xiaomi
	option b or c. Option c depends on RAN1 decision.

	Intel
	We prefer option a). 

	CATT
	We prefer options a) or b). Indeed, as indicated in Q2, a transmission profile can be identified from four L1 parameters signalled in (or derived from) the DCI. Hence no explicit additional field seems needed in the DCI. Option a) and b) make PHY or MAC lives easier, respectively. Hence they should be decided jointly by RAN1 and RAN2.


2.2. Multiple UL Grants
If there are multiple Grants for a UE at a certain point in time how shall the UE act?
Browsing provided tdocs there seems to be a number of possibilities (not strictly exclusive): 

a. Configured grant processing order. 

b. Specified (hard coded) grant processing order
c. Specify that the UE shall/may under certain conditions do a joint LCP and consider the multiple grants together.  
d. Leave it to UE implementation. 
Please provide your motivation for any proposal that goes beyond d. 
	COMPANY
	COMMENT

	InterDigital
	This may be up to UE implementation. However, if an order is configured, it should relate to priorities of the configured transmission profiles.

	OPPO
	We are open to this issue, either UE implementation or Network indication on the processing priority 

	LG
	We basically think it can be left up to UE implementation.
However, there could be a case where UL grant is still remained but cannot accommodate data due to TP restriction of a logical channel. 

For example, when LC1 is mapped to TP1 and TP2, and LC2 is mapped to TP1, if the UE processes the UL grant with TP1 first, the UL grant with TP2 may be wasted in case LC1 data is already included in the UL grant with TP1 and LC2 data cannot be included in the UL grant with TP2. If we consider this as problem, some optimization can be considered by taking the number of logical channels mapped to the TP of the UL grant into account. 

	HW
	We think a/b and c are needed to be specified
When the UE needs to process multiple grants simultaneously, if these uplink grants are applicable to the same LCHs, then whether to process the UL grants independently or to the sum of the capacities of the grants is up to UE implementation.  
When UE needs to process multiple grants simultaneously, if these uplink grants are applicable to different LCHs, UE can only process these grants independently. In this case, different handling order results in different content of the generated MAC PDU. Therefore we propose to have some processing order either configured by network or by pre-defined criterion. 

	ZTE
	In case multiple grant are received simultaneously, it may be useful to have some guidelines on the processing priority (e.g. the grant for the time sensitive services should be processed first), thus we prefer option a or b.

	Ericsson
	Although some of the other alternatives (a-c) may give a slight performance benefit in some scenarios, we do not think the added work in standardization of those alternatives and their complexity is justified given the time left and other issues still open. Because of this we prefer to leave this to the UE implementation, i.e. alternative d. If option b is pursued (e.g. to resolve the problem described by LG) then it must be a very simple solution, e.g. process grants in the order of transmission times. However, it should also be noted that a smart UE implementation could take this into account.

	Lenovo
	No strong opinion here. In general the processing order could be left to UE implementation. In case there is a desire to specify the order in which UE processes UL grant it should be a simple solution which maximizes data transmission like mentioned by LG.

	ASUSTeK
	Based on the example raised by LG, the UL grant may be not fully utilized due to different processing order for the UL grant. It’s not desirable, and option “a” or “b” could avoid resources waste.

	Nokia
	d). 

Specified processing order would limit the possibility of parallel processing.

	Vivo
	When multiple UL grants are received, it may be up to UE implementation. A more accurate indication for the transmission profiles can be an optimization, for example the priorities of the transmission profiles are also configured.

	Samsung
	Our preference is option d – to leave it to UE implementation.

	ITRI
	We prefer option d, to leave it to UE implementation. However, we do agree with LG’s concerns with the resource usage allocated through the UL grants, and this relates to the mapping relationships between the transmission profiles and logical channels.

	Qualcomm
	We prefer Option d – leave it up to UE implementation.  

	MediaTek
	To keep things simple and save MAC spec effort, we prefer to leave this for UE implementation unless a clear benefit from specifying order of processing is recognized.

	Fujitsu
	d): For the freedom of pre-processing, the freedom of the UL grant processing order would be fully considered.

We are worry about how many cases need to be considered when optimizing the grant processing (i.e. the case raised by LGE seems to be an example and there may be some other cases to be considered).

	Sharp
	Though some processing order may have to be specified if multiple grants are applicable to multiple LCHs, it should be the simple mechanism.

	MTI
	Option d) is the baseline and it may further consider option c) if the benefits are identified under certain conditions

	Xiaomi
	option d is preferred.

	Intel
	We prefer option d), i.e. leave to UE implementation.

	CATT
	Receiving two or more simultaneous grants only raises an issue in case at least one logical channel is bidding for both. In that case we prefer specifying the processing order of such grants based on their latency metric as discussed e.g. in Q3. This simple ranking can be captured in the specification. Hence we prefer option b).


3. Summary

20 Companies participated in this discussion

Discussion point 1: Clarification of existing agreement: Numerology / TTI has already been agreed to be taken into account to determine the LCH applicability for a Physical Layer Channel and/or Grant. Which L1 parameters does the current agreement map to? How can the UE determine the value of those parameters for a certain Grant? E.g. What can be inferred from the PDCCH configuration (if any), what can be inferred from signalling information in the DCI (if any), what would be present in RRC configuration.

Observation: Most companies has expressed the opinion that “numerology” in the agreement can be determined by the Sub-Carrier Spacing, configured for a BWP. No-one has argued against this. 
Observation: On the “TTI” in the agreement, there seems to be different understandings what this is and how it can be determined for a Physical Layer Channel and/or Grant. Different companies use different language. 
· 7 companies refer to “TTI duration” or “time domain information” and 5 of those explicitly refer to this being provided in DCI, THUS the email rapporteur assumes that the intention of these companies is to refer to “time domain information” in the DCI for PUSCH scheduling.
· 5 companies explicitly refer to “TTI length” being RRC configured, two of these companies suggest that this can be mapped to CORESET monitoring periodicity. 
· 2 companies thought we should ask R1
· 5 companies refer to “TTI length” with no or vague explanations. 

· 2 companies don’t discuss the currently agreed parameters at all, but only refers to traffic profile provided in DCI. 
Observation: One company think that the current agreement involves also the K2 parameter. The argument is that this is natural as this is time-line information as well. 

Observation: In interpreting the current agreement, a majority of companies thought the above information can be inferred from DCI and RRC configuration information. 
Observation: Three companies think that the current agreement shall be generalized/changed, and replaced by a new explicit indication in DCI, indicating which LCHs that are applicable for this grant (by “transmission profile”). Arguments: If the current agreement is used literally, this may involve unwanted scheduling restrictions. A DCI indication is future proof.

Discussion point 2: Which additional parameters of the Physical Layer Channel and/or Grant shall be taken into account to determine the LCH applicability for this Physical Layer Channel and/or Grant, and why? Please provide motivation for/against new parameters. 

Observation: Five Companies expressed interest for the parameter K2. The argument is that this is natural as this is time-line information as well. There was no clear opposition to this, except companies saying that “current agreement is sufficient”. 

Observation: One company thought that both CORESET monitoring periodicity and data channel transmission duration shall be taken into account. 
Observation: One company thought power boost should be taken into account, as this will impact the latency. 
Observation: One Company thought grant-free / grant-based should be taken into account, as grant free resources should give low latency as long as the load can be kept low, and restrictions are needed to keep the load low. 
Observation: All/Most companies observed that carrier is needed as a LCH restriction to configure packet duplication, and there was no opposition to this. 
Discussion point 3: What is the character of the “LCH applicability” for the Physical Layer Channel and/or Grant. Can just yes/no be assumed, e.g. for LCP? i.e. a LCH is either applicable or not applicable for the Physical Layer Channel and/or Grant?

Observation: All companies except three expressed the view that yes/no can be assumed, i.e. a LCH is either applicable or not applicable for the Physical Layer Channel and/or Grant. 

Observation: Three companies expressed the view that complementary rules are needed to avoid that radio resources are unused due to non-applicability of LCHs. One company mentioned that a priority could be used.

Discussion point 4: Modelling and layer interaction. For the purpose of writing the MAC specification and/or L1 specifications what kind of abstraction should be applied? We can also discuss RRC. In which specification do we describe the LCH applicability for a Physical Layer Channel and/or Grant?

Editor’s note: The proposals on the table seems to be: a) no abstraction needed for MAC (e.g. LCH “applicable” or “not applicable” or similar is sufficient), b) There should be an identity or similar, to identify certain Physical Layer Channels and/or Grants, to help write the MAC specification (e.g. to write the text that specifies how to determine whether a LCH is applicable or not applicable for a Physical Layer Channel and/or Grant). C) There should be an identity or similar, as in b, and it should be explicitly provided in DCI. 

Observation: One company strongly expressed the view that the physical layer should provide indication that indicates to MAC which LCHs are applicable for a certain grant, e.g. indirectly by a transmission profile, and that RAN1 should be asked to do the detailed work deciding how the indication can be determined. There seems to be some support to involve RAN1, as four other companies mention similar things, in particular if new DCI information could be considered. 
Observation: 10 vs 5 companies have clear preferences to not have vs have new DCI information, and 5 additional companies think that we could let RAN1 decide if new DCI information is needed or not. In total 12 companies expressed interest to have a “transmission profile”. 
Discussion point: If there are multiple Grants for a UE at a certain point in time how shall the UE act?

Browsing provided tdocs there seems to be a number of possibilities (not strictly exclusive): 

a. Configured grant processing order. 

b. Specified (hard coded) grant processing order

c. Specify that the UE shall/may under certain conditions do a joint LCP and consider the multiple grants together.  

d. Leave it to UE implementation. 

Please provide your motivation for any proposal that goes beyond d.

Observation: 17 companies thought this could be left for UE implementation and 3 companies thought something need to be specified. 

4. Conclusion
Proposal 1: Sub-Carrier Spacing (configured for a BWP) is taken into account to determine the LCH applicability for a Physical Layer Channel and/or Grant (it determines the “numerology”).

Proposal 2: RAN2 should discuss and if possible decide if “TTI” to be taken into account to determine the LCH applicability for a Physical Layer Channel and/or Grant refers to/includes: 

A) “time domain information” provided in DCI for PUSCH, or 

B) an RRC-configured parameter (e.g. CORESET monitoring period)

Proposal 3: RAN2 should discuss and decide if the K2 parameter is to be taken into account to determine the LCH applicability for a Physical Layer Channel and/or Grant 

Proposal 4: RAN2 could discuss whether Power boost or grant-free/grant-based can be taken into account to determine LCH applicability. 

Proposal 5: RAN2 to decide between
a) Define “transmission profile” and ask RAN1 to figure out how to determine the transmission profile for a certain grant (either new DCI indication or infer from other DCI contents and RRC configuration), or 

b) Define LCH applicability for a Physical Layer Channel and/or Grant by inferring it from other DCI contents (no new indication) and RRC configuration.
Proposal 6: LCH restriction per carrier is supported, for configuration of packet duplication. 

Proposal 7: a LCH is either applicable or not applicable for the Physical Layer Channel and/or Grant. 

Proposal 8: If there are multiple Grants for a UE at a certain point in time the order in which the UE processes the grants is up to UE implementation. 
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