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1	Introduction
In this contribution, we address the few remaining user plane aspects for NB-IoT and LTE-M in NTNs. 
[bookmark: _Ref178064866]2	Uplink synchronisation
The added text in the MAC spec is as follows:
[bookmark: _Toc101262331]5.2a	Maintenance of UL Synchronization
If upper layer informs that the UL synchronization is lost according to the clause 5.3.3.Y of TS 36.331 [8], the MAC entity shall:
-	flush all HARQ buffers;
-	not perform any uplink transmission until upper layer has indicated that the uplink synchronization is restored.
Editor's Note: Procedure is FFS if upper layer informs that the UL synchronisation is restored according to the clause 5.3.3.Y of TS 36.331 [8].

The reference “5.3.3.Y of TS 36.331” shall be to section “5.3.3.22	T317 expiry” in 36.331: 
[bookmark: _Toc100791044]5.3.3.22	T317 expiry
The UE shall:
1>	if in RRC_CONNECTED:
2>	inform lower layers that the UL synchronisation is lost;
2>	start timer T318;
2>	acquire SystemInformationBlockType31 (SystemInformationBlockType31-NB in NB-IoT) as specified in 5.2.2;
2>	upon successful acquisition of SystemInformationBlockType31 (SystemInformationBlockType31-NB in NB-IoT):
3>	stop timer T318;
3>	inform lower layers that the UL synchronisation is restored;
NOTE:	SystemInformationBlockType31 (SystemInformationBlockType31-NB in NB-IoT) may be broadcast on a different narrowband or different NB-IoT carrier than the one configured to the UE.
Editor's Note: Agreement: Introduce a guard timer TXXXX for SIB31 acquisition in connected mode. At TXXX expiry, UE triggers RLF (if it can be shown in Q2 that UE will loose RLM when UE tunes away, it can be discussed to skip this timer).
Editor's Note: Editor: FFS whether a new timer T318 is signalled or the value signalled for T310 is used.

The start of T317 is described in RRC section 5.2.2.39:
[bookmark: _Toc83790224][bookmark: _Toc100790996]5.2.2.39	Actions upon reception of SystemInformationBlockType31
Upon receiving SystemInformationBlockType31 (SystemInformationBlockType31-NB), the UE shall:
1>	start or restart timer T317 with the duration ul-SyncValidityDuration from the subframe indicated by epochTime.

In case the T318 happens to expire, and SystemInformationBlockType31 is later acquired, it is ambiguous if MAC spec can transmit in the uplink, or at least it is hidden to the reader of the spec if the “3>	inform lower layers that the UL synchronisation is restored;” in 5.3.3.22 shall be indicated when SystemInformationBlockType31 is later acquired (as the start of T317 is described in 5.2.2.39). 
This ambiguity can be solved in at least two ways 1) Change RRC text in 5.3.3.22 to make it clear that for any time in the future when SystemInformationBlockType31 has been acquired, the UE may transmit in the UL 2) Change the RRC text in 5.2.2.39 to send an indication to lower layers that there is UL synchronisation. 
We think the cleanest solution would be to add in 5.2.2.39 that UL synchronisation is indicated to lower layers as we then can remove the last line of 5.3.3.22. 
Further, the modelling in MAC is not future proof (if there will be more action in later releases at the regaining UL synch) and the conditions to allow UL transmissions in hidden away in the same line where UL transmissions are stopped. 
Therefore, we propose: 
[bookmark: _Toc101823312]In MAC spec, change 5.2a according to the text proposal below: 
5.2a	Maintenance of UL Synchronization
If upper layer informs that the UL synchronization is lost for the SpCell according to the clause 5.3.3.Y 22 of TS  36.331  [8], the MAC entity shall:
-	flush all HARQ buffers;
-	not perform any uplink transmission until upper layer has indicated that the uplink synchronization is restored.
If upper layer informs that the UL synchronization is acquired for the SpCell according to the clause 5.2.2.39 of TS 36.331 [8], the MAC entity shall allow uplink transmissions.
Editor's Note: Procedure is FFS if upper layer informs that the UL synchronisation is restored according to the clause 5.3.3.Y of TS 36.331 [8].

[bookmark: _Toc101823313]In the RRC spec, at end of 5.2.2.39 add “1>	indicate to lower layers that UL synchronization is acquired.” at the end, as in the following text proposal:
5.2.2.39	Actions upon reception of SystemInformationBlockType31
Upon receiving SystemInformationBlockType31 (SystemInformationBlockType31-NB), the UE shall:
1>	start or restart timer T317 with the duration ul-SyncValidityDuration from the subframe indicated by epochTime.
1>	indicate to lower layers that UL synchronization is acquired for this Serving Cell.

[bookmark: _Toc101823314]In the RRC spec, from 5.3.3.22 remove “3>	inform lower layers that the UL synchronisation is restored;” and remove the Editor’s Notes as described in this text proposal:
5.3.3.22	T317 expiry
The UE shall:
1>	if in RRC_CONNECTED:
2>	inform lower layers that the UL synchronisation is lost;
2>	start timer T318;
2>	acquire SystemInformationBlockType31 (SystemInformationBlockType31-NB in NB-IoT) as specified in 5.2.2;
2>	upon successful acquisition of SystemInformationBlockType31 (SystemInformationBlockType31-NB in NB-IoT):
3>	stop timer T318;
3>	inform lower layers that the UL synchronisation is restored;
NOTE:	SystemInformationBlockType31 (SystemInformationBlockType31-NB in NB-IoT) may be broadcast on a different narrowband or different NB-IoT carrier than the one configured to the UE.
Editor's Note: Agreement: Introduce a guard timer TXXXX for SIB31 acquisition in connected mode. At TXXX expiry, UE triggers RLF (if it can be shown in Q2 that UE will loose RLM when UE tunes away, it can be discussed to skip this timer).
Editor's Note: Editor: FFS whether a new timer T318 is signalled or the value signalled for T310 is used.

3	Issues with the UE-eNB RTT 
3.1 The definition of UE-eNB RTT
The current spec in 3.1 defines the UE-eNB RTT as:
UE-eNB RTT: For non-terrestrial networks, the sum of the UE's Timing Advance value and K_mac, see TS 36.213 [6] clause X.X.
There are three issues with this definition:
1) The value “K_mac” shall be replaced with the RRC parameter name “k-Mac” to make it unambiguous. 
2) The “UE’s” shall be changed to “UEs” to align to the majority usage in the MAC spec. 
3) The reference “TS 36.213 [6] clause X.X” is incorrect in two ways, A) the reference shall be for the Timing Advance and not for the RRC parameter B) the TA is specified in 36.211 clause 8.1.

From 36.211 clause 8.1: 
[bookmark: _Toc454818106]8.1	Uplink-downlink frame timing

Transmission of the uplink radio frame number  from the UE shall start  seconds before the start of the corresponding downlink radio frame at the UE.



Figure 8.1-1: Uplink-downlink timing relation
…
The quantity  is derived from the higher-layer parameters TACommon, TACommonDrift, and TACommonDriftVariation if configured (see Clause 4.2.3 in TS 36.213 [4]), otherwise .
[bookmark: _Hlk86996389]The quantity  is computed by the UE based on UE position and serving satellite-ephemeris-related higher-layers parameters if configured, otherwise .
Thus, the reference shall be “TS 36.211 [7] clause 8.1”. 

Therefore, we propose: 
[bookmark: _Toc101823315]Change the definition of UE-eNB RTT to “For non-terrestrial networks, the sum of the UE's Timing Advance value, see TS 36.211 [7] clause 8.1, and K_mack-Mac, see TS 36.213 [6] clause X.X.”.

3.2 Referring to the UE-eNB RTT
There is an inconsistent use of “UE-eNB RTT” in the spec, usage has three different forms: 
1) “UE estimate of UE-eNB RTT” 
2) ”UE-eNB RTT subframes, as specified in TS 36.213 [6] clause X.X” 
3) ”UE-eNB RTT”

As there is a clear definition of UE-eNB RTT in section 3.1, which refer to the L1 spec 36.211 (where calculation of the TA is specified, not how to calculate UE-eNB RTT), there is no need to use anything else than “UE-eNB RTT”.
We propose:
[bookmark: _Toc101823316]When referring to the UE-eNB RTT, do not use “UEs estimate of the UE-eNB RTT” nor “UE-eNB RTT subframes, as specified in TS 36.213 [6] clause X.X”, instead use “UE-eNB RTT” at all places as indicated in the text proposal below. 
That is in 5.1.4 change like this:
-	RA Response window starts at the subframe that contains the end of the last preamble repetition plus 3 + UE-eNB RTT subframes, as specified in TS 36.213 [6] clause X.X and has length ra-ResponseWindowSize for the corresponding enhanced coverage level;
And
-	RA Response window starts at the subframe that contains the end of the last preamble repetition plus X + UE-eNB RTT subframes, as specified in TS 36.213 [6] clause X.X and has length ra-ResponseWindowSize for the corresponding enhanced coverage level, where value X is determined from Table 5.1.4-1 based on the used preamble format and the number of NPRACH repetitions;
In 5.1.5 change like this
-	start mac-ContentionResolutionTimer and restart mac-ContentionResolutionTimer at each HARQ retransmission of the bundle in the subframe corresponding to the last subframe of a PUSCH transmission corresponding to the largest TBS indicated by the UL grant plus the UE estimate of UE-eNB RTT subframes.
And
-	start mac-ContentionResolutionTimer and restart mac-ContentionResolutionTimer at each HARQ retransmission of the bundle in the subframe containing the last repetition of the corresponding PUSCH transmission plus the UE estimate of UE-eNB RTT subframes.

3.3 Timing Advance Reporting procedure
There is a strange format used for TTA and the reference is incorrect in 5.4.9:
The Timing Advance reporting procedure is used in a non-terrestrial network to provide the eNB with an estimate of Timing Advance (i.e., T_TA as defined in the UE's TA formula), see TS 36.213 [6].
There is no need to use the L1 spec notation in the MAC spec, it is sufficient to write out Timing Advance and to use the same reference as in the definition of UE-eNB RTT. 
We propose:
[bookmark: _Toc101823317]In MAC 5.4.9 first sentence, remove the word “also” as it does not add anything and only makes the sentence less readable. 
[bookmark: _Toc101823318]In MAC 5.4.9 second sentence, change to “The Timing Advance reporting procedure is used in a non-terrestrial network to provide the eNB with an estimate of the UEs Timing Advance (i.e., T_TA as defined in the UE's TA formula), see TS 36.213211 [67] clause 8.1.

4	Conclusions
Based on the discussion in the previous sections we propose the following:
Proposal 1	In MAC spec, change 5.2a according to the text proposal below:
Proposal 2	In the RRC spec, at end of 5.2.2.39 add “1> indicate to lower layers that UL synchronization is acquired.” at the end, as in the following text proposal:
Proposal 3	In the RRC spec, from 5.3.3.22 remove “3> inform lower layers that the UL synchronisation is restored;” and remove the Editor’s Notes as described in this text proposal:
Proposal 4	Change the definition of UE-eNB RTT to “For non-terrestrial networks, the sum of the UE's Timing Advance value, see TS 36.211 [7] clause 8.1, and K_mack-Mac, see TS 36.213 [6] clause X.X.”.
Proposal 5	When referring to the UE-eNB RTT, do not use “UEs estimate of the UE-eNB RTT” nor “UE-eNB RTT subframes, as specified in TS 36.213 [6] clause X.X”, instead use “UE-eNB RTT” at all places as indicated in the text proposal below.
Proposal 6	In MAC 5.4.9 first sentence, remove the word “also” as it does not add anything and only makes the sentence less readable.
Proposal 7	In MAC 5.4.9 second sentence, change to “The Timing Advance reporting procedure is used in a non-terrestrial network to provide the eNB with an estimate of the UEs Timing Advance (i.e., T_TA as defined in the UE's TA formula), see TS 36.213211 [67] clause 8.1.
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