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1	Introduction
In this contribution we focus on remaining MAC issues for LTM and we provide solutions to address them.
[bookmark: _Ref178064866]2	Discussion
2.1	Where unifiedTCI-StateType field is pointing
In the last RAN2 meeting, there was a discussion about where the unifiedTCI-StateType field received in the LTM cell switch MAC CE point to. The alternatives were basically two: i) the unifiedTCI-StateType field points to the list of TCIs which is in the LTM-TCI-Info IE and ii) the unifiedTCI-StateType field point to the list of (legacy) TCI states which is part of the LTM candidate cell configurations.
During the discussions in the WI, the understanding has always been that the UE is not mandated to read the LTM candidate cell configuration until an LTM cell switch pointing to a particular LTM candidate configuration is triggered. According to this, is straightforward to consider that the unifiedTCI-StateType field points to the list of TCIs which is in the LTM-TCI-Info IE. This is also because the UE should not delay the LTM cell switch execution due to the fact that needs to read the list of TCI states within the LTM candidate cell configuration. According to this, we propose:
[bookmark: _Toc166229306]It is clarified in MAC that the unifiedTCI-StateType field in the LTM MAC CE points to the list of TCIs which is in the LTM-TCI-Info IE.
2.2	When the UE starts to monitor PDCCH upon LTM cell switch
According to TS 38.321, the UE considers itself to be in an ongoing RACH-less LTM cell switch when it receives and LTM cell switch command with a valid TA. Also, according to clause 5.3.1 and 5.4.1 the UE should do the following action upon the reception of the DL assignment or a UL grant:
2>	if there is an ongoing RACH-less LTM cell switch; and
2>	if the downlink assignment/ uplink grant has been received on the PDCCH for the MAC entity's C-RNTI after the first PUSCH transmission to the Serving Cell; and
2>	if the downlink assignment/ uplink grant is for a new transmission on the same HARQ process used for the first PUSCH transmission to the Serving Cell:
3>	consider the LTM cell switch to be successfully completed and indicate it to upper layers

However, it is not clear from this text on which point in time the UE will start to monitor the PDCCH after receiving the LTM cell switch MAC CE. If we look at Figure 1, after receiving the LTM cell switch MAC CE the UE would need to send an ACK, but then there are three regions where is not clear at which point the UE starts to monitor PDCCH.

[image: ]
Since the network, if a CG grant is not provided, can either pre-schedule the UE with a DG or can wait the UE to send first an SR, in order to do the pre-scheduling it would be useful to understand at which point the UE start to monitor PDCCH.
[bookmark: _Toc166229307]RAN2 to clarify at which point, after the reception of the LTM cell switch MAC CE, it starts to monitor the PDCCH.

2.3	Proving SR resources within the LTM cell switch MAC CE
According to what has been agreed during Rel-18 for LTM, upon performing an LTM cell switch, a UE needs to send an RRCReconfigurationComplete message. This message can be sent either using a configured grant which is part of the LTM candidate cell configuration applied, or by using a dynamic grant. For the latter case, the UE would send an SR to the network which in turn replies with a dynamic grant over PDCCH.
[bookmark: _Toc166229302]Upon performing an LTM cell switch, a UE sends the RRCReconfigurationComplete message either using a configured grant, which is part of the LTM candidate cell configuration applied, or by using a dynamic grant (which implies sending an SR first).
Since LTM is about performance, ideally one would like the UE to send the SR request as fast as possible so to not delay further the LTM cell switch procedure. However, providing an SR periodicity within an LTM candidate cell configuration which is quite short it may not be always feasible for the network, as the resources which can be pre-reserved are limited.
[bookmark: _Toc166229303]In order to not delay the LTM cell switch procedure, the SR periodicity for sending the SR request should be as short as possible.
[bookmark: _Toc166229304]Providing a short SR periodicity within an LTM candidate cell configuration may not be always feasible for the network as resources which can be reserved for LTM (or in general) are limited.
According to TS 38.331, the SR periodicity is configured within the SchedulingRequestResourceConfig IE:
-- ASN1START
-- TAG-SCHEDULINGREQUESTRESOURCECONFIG-START

SchedulingRequestResourceConfig ::=     SEQUENCE {
    schedulingRequestResourceId             SchedulingRequestResourceId,
    schedulingRequestID                     SchedulingRequestId,
    periodicityAndOffset                    CHOICE {
        sym2                                    NULL,
        sym6or7                                 NULL,
        sl1                                     NULL,                       -- Recurs in every slot
        sl2                                     INTEGER (0..1),
        sl4                                     INTEGER (0..3),
        sl5                                     INTEGER (0..4),
        sl8                                     INTEGER (0..7),
        sl10                                    INTEGER (0..9),
        sl16                                    INTEGER (0..15),
        sl20                                    INTEGER (0..19),
        sl40                                    INTEGER (0..39),
        sl80                                    INTEGER (0..79),
        sl160                                   INTEGER (0..159),
        sl320                                   INTEGER (0..319),
        sl640                                   INTEGER (0..639)
    }                                                                                                       OPTIONAL,   -- Need M
    resource                                PUCCH-ResourceId                                                OPTIONAL    -- Need M
}

SchedulingRequestResourceConfigExt-v1610 ::=   SEQUENCE {
    phy-PriorityIndex-r16                       ENUMERATED {p0, p1}                                         OPTIONAL,   -- Need M
    ...
}

SchedulingRequestResourceConfigExt-v1700 ::=    SEQUENCE {
    periodicityAndOffset-r17                        CHOICE {
        sl1280                                          INTEGER (0..1279),
        sl2560                                          INTEGER (0..2559),
        sl5120                                          INTEGER (0..5119)
    }                                                                                                       OPTIONAL   -- Need M
}

-- TAG-SCHEDULINGREQUESTRESOURCECONFIG-STOP
-- ASN1STOP

Further, it is possible to identify a configuration which include a certain periodicity and slot offset according to the field schedulingRequestResourceId. Since the network has the possibility to provide multiple scheduling request configurations (and resources) within an RRC reconfiguration, a possible way for the network to indicate to the UE which SR resources to use upon an LTM cell switch procedure is to indicate those directly in the LTM cell switch command.
[bookmark: _Toc166229305]With current RRC signalling, the network may provide a list of scheduling configurations and scheduling resources but cannot indicate to the UE which ones to use upon an LTM cell switch procedure.
Therefore, considering that it is always challenging for the network to do a resource reservation, and considering that this resource reservation problem is more severe when the number of configured candidate cell increases (not only LTM, but any sort of candidate cell, such as CHO), the easiest way would be to indicate the schedulingRequestResourceId in the LTM cell switch MAC CE. In this way, the network may always provide a very short SR periodicity to the UE so to send the SR request as fast as possible without delaying further the LTM cell switch procedure. Therefore, we propose:
[bookmark: _Toc166229308]The network indicates the schedulingRequestResourceId within the LTM cell switch MAC CE.
3	Conclusion
In the previous sections we made the following observations: 
Observation 1	Upon performing an LTM cell switch, a UE sends the RRCReconfigurationComplete message either using a configured grant, which is part of the LTM candidate cell configuration applied, or by using a dynamic grant (which implies sending an SR first).
Observation 2	In order to not delay the LTM cell switch procedure, the SR periodicity for sending the SR request should be as short as possible.
Observation 3	Providing a short SR periodicity within an LTM candidate cell configuration may not be always feasible for the network as resources which can be reserved for LTM (or in general) are limited.
Observation 4	With current RRC signalling, the network may provide a list of scheduling configurations and scheduling resources but cannot indicate to the UE which ones to use upon an LTM cell switch procedure.

Based on the discussion in the previous sections we propose the following:
Proposal 1	It is clarified in MAC that the unifiedTCI-StateType field in the LTM MAC CE points to the list of TCIs which is in the LTM-TCI-Info IE.
Proposal 2	RAN2 to clarify at which point, after the reception of the LTM cell switch MAC CE, it starts to monitor the PDCCH.
Proposal 3	The network indicates the schedulingRequestResourceId within the LTM cell switch MAC CE.
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