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1. Introduction.
[bookmark: _GoBack]The intention of this contribution is to share some views on the following two issues:
· LCP processing order for the case that multiple UL grants received within one or more coinciding PDCCH occasions
· Handling for grant free type1 in LCP procedure
2. Discussion
LCP processing order for the case that multiple UL grants received within one or more coinciding PDCCH occasions
The following description can be found in MAC specs:
-------------------------------------------------38.321 begin-----------------------------------------
If the MAC entity is requested to simultaneously transmit multiple MAC PDUs, or if the MAC entity receives the multiple UL grants within one or more coinciding PDCCH occasions (i.e. on different serving cells), it is up to UE implementation in which order the grants are processed.
-------------------------------------------------38.321 end--------------------------------------------
For the first case, it is reasonable to be left to UE’s implementation. However, for the second case (e.g. if the MAC entity receives the multiple UL grants within one or more coinciding PDCCH occasions), we still have some concern.
In LTE, the timing “between the time when the UL grant is received and the time when the UL data should be transmitted” is fixed and if multiple UL grants are received simultaneously, the MAC PDU generated for these UL grants will be transmitted at the same time. However, in NR, the timing “between the time when the UL grant is received and the time when the UL data should be transmitted” is flexible and can be different for each UL grant. Therefore, even multiple UL grants are received simultaneously, the MAC PDU generated for these UL grants may be transmitted at different occasion.
One example is shown in figure 2.1-2 as follow. In NR, if the MAC entity receives the multiple UL grants within one or more coinciding PDCCH occasions, these multiple UL grants may be mapped to different numerology such as 15kHz and 30kHz. In the example, two UL grants (i.e. UL grant1 and UL grant2) are received in coinciding PDCCH occasions. UL data1 should be transmitted at slot4 for 15kHz SCS, and UL data2 at slot4 for 30kHz SCS. It can be observed that, the time of slot4 or slot5 for 30kHz SCS would be much earlier than slot4 for 15kHz SCS. 




Figure 1

Observation 1: In NR, different from LTE, the timing “between the time when the UL grant is received and the time when the UL data should be transmitted” is flexible and can be different for each UL grant. Therefore, even multiple UL grants are received simultaneously, the MAC PDU generated for these UL grants may be transmitted at different time.
Based on the current description in MAC, the space for MAC CE will be reserved in LCP procedure based on the pre-defined priority capture in MAC, and also the content of some BSR will be generated after LCP based on the output of LCP procedure. If the UE process the LCP for the UL grant, which will be transmitted later, earlier than the UL grant, which will be transmitted earlier, the following two issues may be caused:
· Out of order reception of BSR, which may mislead the scheduling on NW side
· Out of order reception of MAC SDU, which may lead to extra reordering delay
One example is shown as follow:


Figure 2
In the example above, the UL grant 1 and grant 2 are received in coinciding PDCCH occasions, and the UL grant 2 will be transmitted earlier. In addition, there is a pending regular BSR for transmission. If the UE process the LCP for grant 1 earlier, then the pending regular will be included in the MAC PDU for UL grant 1, and a padding BSR may be included in the MAC PDU for UL grant 2. Since the MAC PDU for UL grant 2 will be received by NW earlier, the out of order BSR may provide some misleading information for the scheduling operation. Besides the BSR, the out of order reception for MAC SDU will also be caused for the similar reason.
Observation 2: If the UE process the LCP for the UL grant, which will be transmitted later, earlier than the UL grant, which will be transmitted earlier, at least, the following issues will be caused:
· Out of order reception of BSR, which may mislead the scheduling on NW side
· Out of order reception of MAC SDU, which may lead to extra reordering delay
Considering the configured grant (i.e. configured resources for grant free type 1/2), for which there is no dynamic grant, the UE should be able to determine the time to process LCP based on the timing of transmission occasion instead of when the grant is received. Also considering the observation 1&2, we think the same principle should be used for both scheduling grant and configured grant, that the UE should determine the timing of LCP based on the timing of transmission occasion of the grant instead of when the UL grant is received in PDCCH. 
Observation 3: The UE should determine the timing of LCP based on the timing of transmission occasion of the grant instead of when the UL grant is received in PDCCH.
As illustrated in figure 3, since a processing time is always required to generate the MAC PDU before the transmission occasion, the LCP procedure for UL grant should be processed only a limited time ahead of the granted UL transmission occasion. The limited time duration may refer to the UE’s processing capability. 



Figure 3

Based on the analysis above, we give our proposal as follow:
Proposal 1: UE should determine the time to process LCP procedure based on the “timing of the transmission occasion of a grant” instead of “when the UL grant is received”. The LCP procedure for UL grant should be processed only a limited time ahead of the granted UL transmission occasion. The limited time duration may refer to the UE’s processing capability.
Since when to process the LCP is some kind of implementation issue, it is not necessary to specify the detail rules for the determination of timing for LCP.  However, we still think it is beneficial to capture some guideline in MAC as NOTE that “UE should try to process the LCP for UL grants in ascending order of the timing of transmission occasion for the grants”
Proposal 2: It is proposed to capture some guideline in MAC as NOTE that “UE should try to process the LCP for UL grants in sequence based on the timing of transmission occasion for the grants”

Handling for grant free type1 in LCP procedure
It’s been agreed in RAN2#99 that, ‘The LCP restriction does not apply to MAC CE at least for non-duplication case’. However, for the grant free type 1, which is some kind of resources shared by multiple UEs, it is not clear whether the grant free type 1 resources can be used to transmit MAC PDU which include MAC CE only. 
Observation 4: It is not clear whether the grant free type 1 resources can be used to transmit MAC PDU which include MAC CE only.

The priority of logical channels is shown in the following:
-------------------------------------------38.321 begin-----------------------------------------------------------
Logical channels shall be prioritized in accordance with the following order (highest priority listed first):
-	MAC CE for C-RNTI or data from UL-CCCH;
-	MAC CE for SPS confirmation;
-	MAC CE for BSR, with exception of BSR included for padding;
-	MAC CE for single entry PHR or multiple entry PHR;
-	data from any Logical Channel, except data from UL-CCCH;
-	MAC CE for BSR included for padding.
-------------------------------------------38.321 end-------------------------------------------------------------------
For the grant free type 1, considering the grant free type1 resources is configured mainly for the urgent services and shared by multiple UEs. Based on the MAC CE list shown above, it seems only the BSR (e.g. regular BSR) can be considered as some kind of urgent information. However, since SR can be used in case there is no UL-SCH resources for BSR, we think it is not necessary to transmit the BSR over grant free type 1 resources. Also considering the resources for grant free type 1 is some kind of shared resources, using the grant free type 1 too much will increase the collision ratio. So, we think the grant free type 1 resources can only be used in case there is grant free type 1 enabled LCH and the LCH has data available for transmission.
Proposal 3: The configured resource for grant type 1 can only be used in case there is grant free type 1 enabled LCH and the LCH has data available for transmission.
3. Conclusion
As described above, we give our observations and proposals as follow:
LCP processing order for the case that multiple UL grants received within one or more coinciding PDCCH occasions
Observation 1: In NR, different from LTE, the timing “between the time when the UL grant is received and the time when the UL data should be transmitted” is flexible and can be different for each UL grant. Therefore, even multiple UL grants are received simultaneously, the MAC PDU generated for these UL grants may be transmitted at different time.
Observation 2: If the UE process the LCP for the UL grant, which will be transmitted later, earlier than the UL grant, which will be transmitted earlier, at least, the following issues will be caused:
· Out of order reception of BSR, which may mislead the scheduling on NW side
· Out of order reception of MAC SDU, which may lead to extra reordering delay
Observation 3: The UE should determine the timing of LCP based on the timing of transmission occasion of the grant instead of when the UL grant is received in PDCCH.

Proposal 1: UE should determine the timing to process LCP procedure based on the “timing of the transmission occasion of a grant” instead of “when the UL grant is received”. The LCP procedure for UL grant should be processed only a limited time ahead of the granted UL transmission occasion. The limited time duration may refer to the UE’s processing capability.
Proposal 2: It is proposed to capture some guideline in MAC as NOTE that “UE should try to process the LCP for UL grants in sequence based on the timing of transmission occasion for the grants”

Handling for grant free type1 in LCP procedure
Observation 4: It is not clear whether the grant free type 1 resources can be used to transmit MAC PDU which include MAC CE only.
Proposal 3: The configured resource for grant type 1 can only be used in case there is grant free type 1 enabled LCH and the LCH has data available for transmission.
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