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Introduction
TDD has half the spectrum available as compared to FDD. FDD has 2x180kHz (UL+DL), whereas TDD only has 1x180kHz for both UL and DL. In this paper, we analyse the agreements so far done in RAN1 and how it will impact the MAC timers.
[bookmark: _Ref178064866]Discussion
TDD Configuration
TDD mode fundamentally differs from FDD mode in the way UL and DL are transmitted. In FDD mode, dedicated uplink and downlink radio frames each on a separate carrier frequency are used. However, in TDD mode, uplink and downlink resources are allocated within the same radio frame sharing the same carrier frequency. Some of the sub-frames are allocated for uplink whereas some are allocated for downlink. In TDD mode different UL/DL configurations are provided as shown in Table 1 [7].
								Table 1
	Uplink-downlink 
configuration
	Downlink-to-Uplink 
Switch-point periodicity
	Subframe number

	
	
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	0
	5 ms
	D
	S
	U
	U
	U
	D
	S
	U
	U
	U

	1
	5 ms
	D
	S
	U
	U
	D
	D
	S
	U
	U
	D

	2
	5 ms
	D
	S
	U
	D
	D
	D
	S
	U
	D
	D

	3
	10 ms
	D
	S
	U
	U
	U
	D
	D
	D
	D
	D

	4
	10 ms
	D
	S
	U
	U
	D
	D
	D
	D
	D
	D

	5
	10 ms
	D
	S
	U
	D
	D
	D
	D
	D
	D
	D

	6
	5 ms
	D
	S
	U
	U
	U
	D
	S
	U
	U
	D



Some of the RAN1 agreements are listed below.
1) TDD configuration 0 will not be supported.
2) SIB1-NB can be transmitted in non-anchor carrier.
3) SI messages will be transmitted in non-anchor carrier
Resource availability on anchor carrier and SIB1-NB/SI non-anchor carriers
Downlink Capacity analysis show that for many TDD configurations, anchor carrier will have very limited resource for dedicated data transmission. Most of the resource will be occupied by synchronization signal (NPSS, NSSS) and broadcast channel (NPBCH). The situation does not vary so much also in the non-anchor carrier where SIB1 and SI messages are transmitted. Moreover, both these anchor and non-anchor carrier may allocate some resource for the paging capacity. 
For TDD configuration 6, there are only 3 downlink subframes available in a frame, which makes NB-IoT TDD deployment very difficult. Similarly, for other configurations there are at least 30% less DL subframe as compared to NB-IoT FDD. For example, TDD config 1 has 60% less DL subframes compared to FDD.
On the other hand, anchor carrier has the maximum coverage as it is generally power boosted. It has 6dB better coverage level compared to non-power-boosted non-anchor carriers. Similarly, non-anchor carrier carrying SIB1 and SI-message could be partly power boosted so that SIB1-NB has high decoding success rate. The power boosted carriers can provide high reachability, lower data transmission latency and higher data rate than the other carriers. It would be good if these carriers also have provision to support to critical data transmission, or provide better user experience, bringing better revenue to the operators,  especially to support feature such as Early Data Transmission (EDT). For some exception alarm case where the establishment cause is mo-ExceptionData, it would be more beneficial if UE accesses the anchor carrier because of the power boost.
Thus, possibility of data transmission should be made in anchor and the non-anchor carrier which will carry SIB1-NB and SI messages.
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RAR window size and contention resolution timer
In order to support data transmission or feature such as EDT in anchor and non-anchor carrying SIB1-NB/SI messages, supporting random access in an effective way is key. 
Currently in NB-IoT FDD, the max value for RAR window size is 10,24 sec. On an anchor carrier, as DL scheduler is very much occupied with the scheduling of high priority NPSS, NSSS, NPBCH, SIBs, there are very few downlink subframes can be used to transmitted RAR message. When Random access is performed on the anchor carrier the latency of receiving RAR is expected to be much longer, also since it is TDD, not all subframes are available for DL transmission. The situation is similar in non-anchor carriers where SIB1-NB and SI messages are transmitted. Hence, due to the lower number of DL resources for TDD compared to FDD there should be some relaxation in terms of eNB scheduler to deliver the RAR response. 
Considering, configuration 1, which has the 4 DL subframes in one frame and this is one of the configuration which is fairly used; we see that the current maximum RAR widow size of 10.24s will not be sufficient. DL scheduler in anchor or non-anchor carrier carrying SIB1-NB message may not be able to schedule the Random response immediately. Besides, as per the RAN1 agreement below:
· For NPSS, NSSS and NPBCH transmission in TDD:
· NPSS is transmitted on subframe #5 in every radio frame
· NSSS is transmitted on subframe #0 in every even-numbered radio frame
· NPBCH is in subframe 9 in every radio frame on the same carrier as NPSS/NSSS.
Thus, 3 subframes are already occupied which implies only one subframe is left. In order to, carry the maximum 2048 NPDCCH repetitions, thus, it would take 20.48 seconds.
Hence, we would like to propose the extension of maximum RAR window size from 10.24s to 20.48s.
Using the same analogy, we would like to propose to extend the maximum MAC contention resolution timer from 10.24s to 20.48s.
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Conclusion
Based on the discussion in section 2 we propose the following:
Proposal 1	Data transmission in anchor and non-anchor carrying SIB1-NB/SI message should be supported.
Proposal 2	Extend the maximum RAR window size and MAC Contention Resolution timer from 10.24s to 20.48s.
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