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1 Introduction
RAN2 discussed how to design and support the supplementary uplink frequency (SUL) and agreed that the two UL of SUL and NR UL can be modelled as one same cell in L2 aspect as shown in Annex. In this contribution, we discuss the L2 configuration and design for Timing Advance (TA) to support supplementary uplink frequency.
2 Discussion 
Timing Advance is a MAC CE that is used to control uplink signal transmission timing. Network keep measuring the time difference between PUSCH/PUCCH/SRS reception and the subframe time and can send a 'Timing Advance' command to UE to change the PUSCH/PUCCH transmission to make it better aligned with the subframe timing at the network side.
In legacy LTE (up to release 10), as shown in Figure 1, the value of Timing Advance (MAC CE) is single for the one UE and one eNB. However, the use of multiple timing advances is required for the support of non-collocated cells with Carrier Aggregation (CA, release 11). Assuming synchronization to the macro cell’s PCell is already obtained, the UE next has to synchronize to the SCell of the other site. In case several carriers require the same timing advance, these carriers will be grouped in so called timing advance groups (TAG) with the same timing advance.


Figure 1: Exemplary Timing Advance (TA) Group for legacy LTE UE (Single TAG) and NR UE using SUL (possibly dual TAG) within one Cell. 
In previous 90bis meeting [1], RAN1 discussed the general issue of Timing Advance, for instance, the maximum number of TAGs is 4 for a UE, and only non-contention based random access can be executed for sTAGs. And also, based on email discussion [90b-NR-42], RAN1 agreed that the granularity of 6 bits TA command for single subcarrier spacing case but not for the multiple subcarrier spacing configured UL (including BWP, SUL and CC). However, the SUL specific TA has not been designed yet. 
[bookmark: OLE_LINK2]In legacy LTE, one UE has one TA value or includes single TAG per cell even in CA scenario. However, RAN2 agreed that the two UL of SUL and NR UL can be modelled as one same cell in RAN2#99bis meeting. We can consider the two L2 design alternatives of TA depending on whether the SUL and NR UL are co-located or not: Option 1) Single TAG for both of SUL and NR UL, Option 2) Dual TAG for SUL and NR UL respectively.
Observation 1:  In legacy LTE, UE has single TAG per cell, however, NR RAN2 agreed to support both the SUL and NR UL as one cell and the TA design for SUL in L1/L2 is FFS.
2.1 Discussion of two alternatives: single or dual TAG for SUL
We can consider the two alternatives of TA depending on whether the SUL and NR UL are co-located or not, as follows:
[bookmark: OLE_LINK3]Option 1) Single TAG for both of SUL and NR UL: this option does not require RAN2 specification change. However, if the SUL and NR UL are non-collocated, one RACH may not be enough to estimate TA value for both of SUL and NR UL.
	Though it is already possible to adjust UL transmission timing using the difference timing of received DL reference signals, SUL has only uplink and no downlink; the UE cannot estimate TA of SUL based on the downlink signals.
Option 2) Dual TAG for SUL and NR UL respectively: this option requires RAN2 specification change. if the SUL and NR UL are non-collocated,  SUL and NR UL can be included separate TAG each other and thus separate RACH procedures and timeAlignmentTimer(TAT) [2] for SUL and NR UL is required respectively.
Observation 2:  Depending on RAN1 decision, SUL can be configured as separate TAG from TAG of NR UL and thus the RACH and TAT can be operated independently.
Observation 3: Current RRC signaling allows only a single TAG id per serving cell. Depending on RAN1 decision, it may need to be extended to support multiple TAG ids per serving cell.
[bookmark: _GoBack]Based on above discussion we propose:
[bookmark: OLE_LINK1]Proposal 1: RAN2 take this aspect into account and consider the possibility to extend the ASN.1 update during ASN.1 review.
[bookmark: –_TDD-Config][bookmark: –_TimeAlignmentTimer]3 Conclusion
Observation 1:  In legacy LTE, UE has single TAG per cell, however, NR RAN2 agreed to support both the SUL and NR UL as one cell and the TA design for SUL in L1/L2 is FFS.
Observation 2:  Depending on RAN1 decision, SUL can be configured as separate TAG from TAG of NR UL and thus the RACH and TAT can be operated independently.
Observation 3: Current RRC signaling allows only a single TAG id per serving cell. Depending on RAN1 decision, it may need to be extended to support multiple TAG ids per serving cell.
RAN2 is requested to discuss and agree on the following proposals:
Proposal 1: RAN2 take this aspect into account and consider the possibility to extend the ASN.1 update during ASN.1 review.
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Annex
RAN2 discussed how to design and support the supplementary uplink frequency (SUL) and agreed that the 2 UL of SUL and NR UL can be modelled as one same cell in L2 aspect as following:
Agreements for SUL operation in connected mode:
1	When SUL is configured there are 2 ULs configured for one DL of the same cell. (FFS how much configuration is provided for the 2 ULs)
2	At any point in time, each serving cell has at most one PUSCH for transmission

Options for further discussion on RRC signalling to configure SUL
1	RRC configured 2 ULs (one if a full UL configuration and 2nd is just SRS configuration). RRC reconfiguration to provide a full UL configuration for a different carrier is used to switch UL data between 2 different ULs.
2	RRC configures 2 UL. Signalling (e.g. DCI or MAC CE) is defined to enable UE to switch between the 2 different UL configurations, or 2 use both ULs 

Clarification of agreements
1	In any slot, one PUSCH is used for transmission for a single serving cell (i.e. associated to a single DL). This excludes simultaneous transmission on 2 PUSCH within a single slot but does not restrict switching between the two PUSCH based on L1 /MAC/RRC signalling options. 
2	RAN2 consider that it is up to RAN1 to decide where PUCCH is transmitted
3	Option 2 is clarified to " RRC configures 2 UL. Signalling (e.g. DCI or MAC CE) is defined to enable UE to switch between the 2 different UL configurations, to use both ULs but not schedule them simultaneously based on agreement 1 above"
4	Final decision to use MAC CE signalling would be a RAN2 decision.
5	Final decision to use L1 signalling would be a RAN1 decision.
6 	There is no RAN2 motivation to adopt DCI signalling.



2
oleObject1.bin
SUL



image2.emf
gNB

UE_2

UE_1

TA Group 1

TA Group 2

UE_SUL

TA Group k for 

SUL

TA Group m

for NR UL


oleObject2.bin
gNB



image1.emf
SUL

NR Frequency

UL 

only

NR UL

NR DL


