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1	LS on Multi-DCI Multi-TRP with two TAs


RAN2 has received LS in R1-2213004 “LS on Multi-DCI Multi-TRP with two Tas” with the below content:

1.  Overall Description
In Rel-18 discussions on MIMO Evolution for Downlink and Uplink, RAN1 has agreed to support multi-DCI multi-TRP operation with two TAs.  The following has been agreed/concluded in RAN1: 

Agreement
For multi-DCI based multi-TRP operation with two TAs, support configuring two TAGs belonging to a serving cell.

Conclusion
For multi-DCI based Multi-TRP operation with two TA enhancement, it is up to RAN2 to decide whether there is a need to enhance CBRA procedure to support per TRP UE-initiated RACH procedure.

2.  Actions
To RAN WG2
ACTION: RAN1 would like to kindly ask RAN2 to take the above agreements/conclusions into account in their future work related to two TAs for multi-DCI multi-TRP operation, and notify RAN1 of any RAN2 decisions on per TRP UE-initiated RACH procedure that require RAN1 involvement.


2	TA group


In TS 38.300, timing advance is summarized as follows for NR:

****************************************************************************************************************
[bookmark: _Toc20387992][bookmark: _Toc29374664][bookmark: _Toc37068495][bookmark: _Toc46524196][bookmark: _Toc52550892]9.2.9	Timing Advance
In RRC_CONNECTED, the gNB is responsible for maintaining the timing advance to keep the L1 synchronised. Serving cells having UL to which the same timing advance applies and using the same timing reference cell are grouped in a TAG. Each TAG contains at least one serving cell with configured uplink, and the mapping of each serving cell to a TAG is configured by RRC.
For the primary TAG the UE uses the PCell as timing reference. In a secondary TAG, the UE may use any of the activated SCells of this TAG as a timing reference cell, but should not change it unless necessary.
Timing advance updates are signalled by the gNB to the UE via MAC CE commands. Such commands restart a TAG-specific timer which indicates whether the L1 can be synchronised or not: when the timer is running, the L1 is considered synchronised, otherwise, the L1 is considered non-synchronised (in which case uplink transmission can only take place on PRACH).
****************************************************************************************************************

In TS 38.331, timing advance groups are configured in:
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–	TAG-Config
The IE TAG-Config is used to configure parameters for a time-alignment group.
TAG-Config information element
-- ASN1START
-- TAG-TAG-CONFIG-START

TAG-Config ::=                      SEQUENCE {
[…]
[bookmark: _Hlk58517177]    tag-ToAddModList                    SEQUENCE (SIZE (1..maxNrofTAGs)) OF TAG                             OPTIONAL    -- Need N
}

TAG ::=                             SEQUENCE {
    tag-Id                              TAG-Id,
    timeAlignmentTimer                  TimeAlignmentTimer,
    ...
}

TAG-Id ::=                          INTEGER (0..maxNrofTAGs-1)

TimeAlignmentTimer ::=              ENUMERATED {ms500, ms750, ms1280, ms1920, ms2560, ms5120, ms10240, infinity}

-- TAG-TAG-CONFIG-STOP
-- ASN1STOP

	TAG field descriptions

	tag-Id
Indicates the TAG of the SpCell or an SCell, see TS 38.321 [3]. Uniquely identifies the TAG within the scope of a Cell Group (i.e. MCG or SCG).

	timeAlignmentTimer
Value in ms of the timeAlignmentTimer for TAG with ID tag-Id, as specified in TS 38.321 [3].




In TS 38.321, following has been specified for timing advance.
Timing Advance Group: A group of Serving Cells that is configured by RRC and that, for the cells with a UL configured, using the same timing reference cell and the same Timing Advance value. A Timing Advance Group containing the SpCell of a MAC entity is referred to as Primary Timing Advance Group (PTAG), whereas the term Secondary Timing Advance Group (STAG) refers to other TAGs.

timing advance related procedures are e.g. as below:
1>	when a timeAlignmentTimer expires:
2>	if the timeAlignmentTimer is associated with the PTAG:
3>	flush all HARQ buffers for all Serving Cells;
3>	notify RRC to release PUCCH for all Serving Cells, if configured;
3>	notify RRC to release SRS for all Serving Cells, if configured;
3>	clear any configured downlink assignments and configured uplink grants;
3>	clear any PUSCH resource for semi-persistent CSI reporting;
3>	consider all running timeAlignmentTimers as expired;
3>	maintain NTA (defined in TS 38.211 [8]) of all TAGs.
2>	else if the timeAlignmentTimer is associated with an STAG, then for all Serving Cells belonging to this TAG:
3>	flush all HARQ buffers;
3>	notify RRC to release PUCCH, if configured;
3>	notify RRC to release SRS, if configured;
3>	clear any configured downlink assignments and configured uplink grants;
3>	clear any PUSCH resource for semi-persistent CSI reporting;
3>	maintain NTA (defined in TS 38.211 [8]) of this TAG.

The first notion is that TAG is a group of serving cells whereas in RAN1 there are two TAGs per one serving cell. This deviates from the original concept of TA group. For example current primary/secondary TAG is defined depending if PCell is associated in the group or not. Here two groups could be associated to one serving cell which may be PCell. It is unclear what is the relation/hierarchy between these TAGs or timers.
Also, currently one serving cell can not be part of two TAGs.

1. TAG are defined for cell groups and the MAC procedures are for all serving cells belonging to a TAG. This is fundamentally different than having procedures for e.g. those UL channels belonging to one TRP, hence to part of a serving cell.


Possible questions to ask from RAN1 related to TAG/timer association.

· Is it correct understanding that the functionality RAN1 is designing involves two time alignment timers per one serving cell. Possibly one associated to UL towards one TRP and the other towards the other TRP.
· Is it correct understanding that TRPs over more than one serving cell should follow the same time alignment timer? If so, are those always same serving cells? That is, if first TRP of cells a, b and c are associated to a time alignment timer, then the second TRPs of the same serving cells are also grouped to follow second time alignment timer?

Possible questions related to MAC procedures

· Current procedures are per serving cell. Is it the intention that there should be new procedures for part of UL channels/HARQ buffers etc, only associated to one TRP?
· Shall there be different actions if one of the timers expire versus if both expire?
· Will the procedures depend on if first timer expire vs if second timer expires? That is, is there a hierarchy between the timers associated to one serving cell(which may be the PCell)?



[bookmark: _Toc127482847]RAN2 to discuss the feasibility of reusing existing TAGs to enable two TAs within one serving cell.
[bookmark: _Toc127482848]RAN2 to discuss whether to send LS to RAN1 from RAN2#121 to ask further clarification questions
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Conclusion

Based on the discussion in the previous sections we propose the following:
Proposal 1	RAN2 to discuss the feasibility of reusing existing TAGs to enable two TAs within one serving cell.
Proposal 2	RAN2 to discuss whether to send LS to RAN1 from RAN2#121 to ask further clarification questions
 





