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Introduction
In RAN2 #109bis-e meeting, several agreements were made related to the new DL MIMO MAC CEs, and there are some remaining issues and FFS which need more discussion.
Agreements online:
1. All DL MAC CEs for Rel-16 eMIMO are assigned an eLCID values and their current LCID values are reserved for future use. 
2. RAN2 wait for RAN1 responses to design MAC CE for CC list-based SRS Activation/Deactivation. 
3. If the serving cell in the TCI States Activation/Deactivation for UE-specific PDSCH MAC CE is configured in one cell list which contains more than one serving cell, UE shall ignore the CORESET Pool ID field when receiving the MAC CE.
4. If the coresetPoolIndex is not configured for any CORESET, UE shall ignore the CORESET Pool ID field in the TCI States Activation/Deactivation for UE-specific PDSCH MAC CE when receiving the MAC CE.

Agreements online:
1. eLCID values are assigned only for UL MAC CEs with four-octet variants for Rel-16 eMIMO (MAC CEs for Rel-15 are not changed)
2. Consider to re-design PUSCH Pathloss Reference RS Activation/Deactivation MAC CE. Discuss further implication offline, including whether we need to consult with RAN1
3. Re-design the SP SRS Activation/Deactivation MAC CE to support 192 NZP CSI-RS resource(s). FFS whether this new MAC CE includes Aperiodic SRS case or not.
4. From RAN2 point of view it's unclear whether simultaneous configuration of single-DCI based and multi-DCI based M-TRP is supported. We wait for RAN1 decision before working on this.

Agreements via email (from [101][EMIMO]):
1. Ongoing Random Access procedure triggered by a pending BFR SR without any valid PUCCH resources may be stopped when all triggered BFRs for SCells are cancelled.
2. Multiple SRI IDs can be mapped to the same pathloss RS in PUSCH Pathloss RS Activation/Deactivation MAC CE.
3. Change the name of PUSCH Pathloss Reference RS Activation/Deactivation MAC CE to PUSCH Pathloss Reference RS Update MAC CE (can still reconsider at the end if needed)
4.	Change the name of SRS Pathloss Reference RS Activation/Deactivation MAC CE to SRS Pathloss Reference RS Update MAC CE (can still reconsider at the end if needed)
5.	Re-design the SP SRS Activation/Deactivation MAC CE to support 192 NZP CSI-RS resource(s), and one new MAC CE covers AP SRS and SP SRS cases.
6.	Enhanced SP/AP SRS Activation/Deactivation MAC CE includes the A/D field to support deactivation function for SP/AP SRS resource set. For the AP case the UE should not check the A/D field
FFSs:
-	Whether PUSCH Pathloss RS Activation/Deactivation MAC CE have A/D field to deactivate the PUSCH Pathloss RS which is mapped with SRI ID(s).
-	What is the initial state of RRC configured PL RSs when RRC configures more than 4 PL RSs (e.g. all are deactivated or first 4 PL RSs are activated.)

In this paper, we would like to provide our views on the remaining issues for the DL MIMO MAC CEs.
Discussion
SP/AP SRS Spatial Relation Indication MAC CE for Multiple Serving Cells
In the RAN2 #109e meeting, the SP/AP SRS spatial relation indication MAC CE for multiple serving cells has been discussed and hasn’t been decided yet. Companies have different opinions on whether this MAC CE should be designed for per SRS resource set or per SRS resource and whether more than one SRS resource can be indicated in this MAC CE if per SRS resource scheme is selected. In the RAN2 #109bis-e meeting, the RAN1 LS [1] provided the suggestions below.
Answer 4. 
RAN1 understands that the intention of the agreement is to support activating the independent spatial relations for SRS resource(s) in an SRS resource set.  Furthermore, RAN1 see no issue in using one MAC CE (to save overhead) to activate/deactivate spatial relations for >1 SRS resources from an SRS resource set.
From RAN1 LS, it can be observed that the requirement from RAN1 is to support activating the spatial relation information for the indicated SRS resource. Regardless of per SRS resource or per SRS resource set, both two design principles can support this requirement, and RAN1 doesn’t restrict the detailed design schemes. Thus, we think RAN2 can have at least two alternatives to design MAC CE.
· Alt 1. Reuse the Enhanced SP/AP SRS spatial relation indication MAC CE;
· Alt 2. Design new SP/AP SRS spatial relation indication MAC CE for multiple serving cells case;
In the RAN2 #109bis-e meeting, it has been agreed to consider supporting update spatial relation for both the AP and SP SRS source inside one MAC CE as well as extending the spatial relation resource ID field for larger ID space of NZP CSI-RS resource. It should be quite straightforward to reuse this MAC CE for the multiple serving cells case. RAN2 has already done the similar way for the cases of the TCI state Activation/Deactivation for PDSCH MAC CE and TCI state for PDCCH MAC CE. When UE receives Enhanced SP/AP SRS spatial relation indication MAC CE, and meanwhile the indicated serving cell is included in one cell list, the spatial relation update can be applied for all the indicated SRS resources configured in other serving cells in the cell list. Since Alt 1 can meet the RAN1 requirements and is the simplest solution, Alt 1 is preferable for us.
For the Alt 2, a new SP/AP SRS spatial relation indication MAC CE for multiple serving cells should be designed to support per SRS resource update. It is more efficient to update the independent spatial relation for multiple SRS sources simultaneously, and RAN1 LS also stated that no issue has been seen. We also believe that spatial relation update for multiple SRS resources has benefits in terms of saving signaling overhand and reducing the configuration latency. Therefore, if the MAC CE is agreed to update the spatial relation per SRS resource, we propose the multiple SRS resources update should be supported in this MAC CE.
The candidate MAC CE format to support multiple SRS resource is shown in Annex. 
Proposal 1: For the SP/AP SRS spatial relation indication MAC CE for multiple serving cells, the enhanced SP/AP SRS spatial relation indication MAC CE should be reused for supporting the multiple serving cells case.
Proposal 2: For the SP/AP SRS spatial relation indication MAC CE for multiple serving cells, if the MAC CE is agreed to update the spatial relation per SRS resource (i.e. if proposal 1 is not agreed), the multiple SRS resources update should be supported in this MAC CE.
Remaining issues on the PUSCH Pathloss Reference RS update MAC CE 
In RAN2 #109bis-e meeting, RAN2 made agreement that multiple SRI IDs can be updated to the same pathloss RS in the PUSCH Pathloss Reference RS update MAC CE and the agreed MAC CE format is captured in the endorsed MAC CR [2].
Regarding this MAC CE, two FFS are left for further discussion.
· (FFS) Whether PUSCH Pathloss RS Activation/Deactivation MAC CE have A/D field to deactivate the PUSCH Pathloss RS which is mapped with SRI ID(s).
Our view is that this MAC CE does not need A/D field. There are several reasons. First every SRI configured in the list below needs to have associated pathloss reference RS. 
    sri-PUSCH-MappingToAddModList       SEQUENCE (SIZE (1..maxNrofSRI-PUSCH-Mappings)) OF SRI-PUSCH-PowerControl
                                                                                                                OPTIONAL, -- Need N
We don’t see any use case to deactivate the pathloss reference RS for an SRI in the list. Otherwise, there will be ambiguous issue on which pathloss reference RS should be used if SRI is indicated for PUSCH Tx after UE receives the MAC CE with deactivation command. The current MAC CE design can always re-activate or update a new pathloss reference RS with the associated SRI IDs w/o deactivating anything. Network should guarantee the updates can comply with the rule for the target UE.
Furthermore, we don’t see there is a clear requirement from RAN1 to add the deactivation command on the pathloss reference RS linkage to SRI, which also requires RAN1 spec change to add the deactivation behavior description and should have RAN1 spec impact that is not preferable at the late stage of Rel-16.
Since current agreed MAC CE has no technical issue on supporting all the required features, we’d like to propose the A/D field is not introduced for PUSCH Pathloss Reference RS update MAC CE.
Proposal 3: The A/D field is not introduced for PUSCH Pathloss Reference RS update MAC CE.
· (FFS) What is the initial state of RRC configured PL RSs when RRC configures more than 4 PL RSs (e.g. all are deactivated or first 4 PL RSs are activated.)
The RRC spec defines the SRI PUSCH power control list sri-PUSCH-MappingToAddModList containing the configuration of sri-PUSCH-PowerControlId and the associated PUSCH-PathlossReferenceRS-Id. For supporting the Rel-16 feature of MAC CE based pathloss RS updates for PUSCH/SRS, the    enablePLRSupdateForPUSCHSRS is configured to indicate if this feature is enabled or disabled [3]. In the field description of enablePLRSupdateForPUSCHSRS, it illustrates that ‘Network only configures this parameter, when the UE is configured with sri-PUSCH-PowerControl’.[3] 
That means if network would to enable the MAC CE based update feature in Rel-16, a set of RRC configured pathloss reference RS should be already configured by network. The function of MAC CE is only used to update the association between sri-PUSCH-PowerControlId and PUSCH-PathlossReferenceRS-Id in a faster way. Similar to Rel-15, the Rel-16 UE is required to monitor and track the pathloss reference RS after UE receives the SRI field from DCI. According to the SRI indication, the indicated pathloss reference RSs corresponding to the SRI indication are activated. In that sense, the initial state of the RRC configured pathloss RS doesn’t mean the activation or deactivation, and only means a configuration.
sri-PUSCH-MappingToAddModList       SEQUENCE (SIZE (1..maxNrofSRI-PUSCH-Mappings)) OF SRI-PUSCH-PowerControl
                                                                                                                OPTIONAL, -- Need N

SRI-PUSCH-PowerControl ::=          SEQUENCE {
    sri-PUSCH-PowerControlId            SRI-PUSCH-PowerControlId,
    sri-PUSCH-PathlossReferenceRS-Id    PUSCH-PathlossReferenceRS-Id,
    sri-P0-PUSCH-AlphaSetId             P0-PUSCH-AlphaSetId,
    sri-PUSCH-ClosedLoopIndex           ENUMERATED { i0, i1 }
}

enablePLRSupdateForPUSCHSRS
When this parameter is present, the Rel-16 feature of MAC CE based pathloss RS updates for PUSCH/SRS is enabled. Network only configures this parameter , when the UE is configured with sri-PUSCH-PowerControl.
[bookmark: _GoBack]Furthermore, RAN1 has already made agreements [4] about this issue and RAN1 spec has revised accordingly.
In the agreed RAN1 TP [4], it has specified that ‘If the number of RS resources configured by RRC for pathloss estimation for PUCCH, PUSCH and SRS is greater than 4, UE is only required to maintain the RS resources which are used as qd for pathloss estimation in 7.1.1, 7.2.1 and 7.3.1 for any uplink channels or signals.’ 
Therefore, when more than 4 pathloss reference RSs are configured in network, UE only maintains pathloss reference RS explicity instructed by network which has been specified from RAN1. Since RAN1 has already defined the rule for UE which pathloss reference RS resources to maintain or monitor, we believe the RAN2 spec does not need to repeat the work.
Proposal 4: RAN2 does not need to specify the initial state of RRC configured pathloss reference RS. 

Conclusion
We’d recommend RAN2 to discuss and adopt the following proposals:
Proposal 1: For the SP/AP SRS spatial relation indication MAC CE for multiple serving cells, the enhanced SP/AP SRS spatial relation indication MAC CE should be reused for supporting the multiple serving cells case.
Proposal 2: For the SP/AP SRS spatial relation indication MAC CE for multiple serving cells, if the MAC CE is agreed to update the spatial relation per SRS resource (i.e. if proposal 1 is not agreed), the multiple SRS resources update should be supported in this MAC CE.
Proposal 3: The A/D field is not introduced for PUSCH Pathloss Reference RS update MAC CE.
Proposal 4: RAN2 does not need to specify the initial state of RRC configured pathloss reference RS. 
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Annex
6.1.3.29	SP/AP SRS spatial relation indication MAC CE for multiple serving cells 
The SP/AP SRS spatial relation indication MAC CE for multiple serving cells is identified by a MAC subheader with eLCID as specified in Table 6.2.1-1b. It has a variable size with following fields:
-	SRS Resource's Cell ID: This field indicates the identity of the Serving Cell, which contains the indicated SP/AP SRS Resource. If the C field is set to 0, this field also indicates the identity of the Serving Cell which contains all resources indicated by the Resource IDi fields. The length of the field is 5 bits; If the indicated serving cell is configured as part of a serving cell list as specified in TS 38.331 [5], this MAC CE applies to all the serving cells in the serving cell list.
-	SRS Resource's BWP ID: This field indicates a UL BWP as the codepoint of the DCI bandwidth part indicator field as specified in TS 38.212 [9], which contains the indicated SP/AP SRS Resource. If the C field is set to 0, this field also indicates the identity of the BWP which contains all resources indicated by the Resource IDi fields. The length of the field is 2 bits; This field is ignored if this MAC CE applies to a serving cell list;
-	C: This field indicates whether the octets containing Resource Serving Cell ID field(s) and Resource BWP ID field(s) are present. If this field is set to 1, Resource Serving Cell ID field(s) and Resource BWP ID field(s) are present, otherwise they are not present so MAC entity shall ignore Resource Serving Cell ID field(s) and Resource BWP ID field(s);
-	SUL: This field indicates whether the MAC CE applies to the NUL carrier or SUL carrier configuration. This field is set to 1 to indicate that it applies to the SUL carrier configuration, and it is set to 0 to indicate that it applies to the NUL carrier configuration;
-	SRS Resource ID: This field indicates the SP/AP SRS Resource ID identified by SRS-ResourceId as specified in TS 38.331 [5]. The length of the field is 4 bits;
-	Fi: This field indicates the type of a resource used as a spatial relationship for SRS resource within SP/AP SRS Resource indicated with SRS Resource ID field. F0 refers to the first indicated SRS resource, F1 to the second one and so on. The field is set to 1 to indicate NZP CSI-RS resource index is used, and it is set to 0 to indicate either SSB index or SRS resource index is used. The length of the field is 1 bit.;
-	Resource Serving Cell IDi: This field indicates the identity of the Serving Cell on which the resource used for spatial relationship derivation for SRS resource i is located. The length of the field is 5 bits;
-	Resource BWP IDi: This field indicates a UL BWP as the codepoint of the DCI bandwidth part indicator field as specified in TS 38.212 [9], on which the resource used for spatial relationship derivation for SRS resource i is located. The length of the field is 2 bits;
-	Resource IDi: This field contains an identifier of the resource used for spatial relationship derivation for SRS resource i. Resource ID0 refers to the first SRS resource indicated by SRS Resource ID0, Resource ID1 to the second one and so on. If Fi is set to 0, the first bit of this field is always set to 0. If Fi is set to 0, and the second bit of this field is set to 1, the remainder of this field contains SSB-Index as specified in TS 38.331 [5]. If Fi is set to 0, and the second bit of this field is set to 0, the remainder of this field contains SRS-ResourceId as specified in TS 38.331 [5]. The length of the field is 7 bits.
-	R: Reserved bit, set to 0.


Figure 6.1.3.29-1: SP/AP SRS spatial relation indication MAC CE for multiple serving cells
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