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Studied items


Narrowing down the number of idle lengths/idle periods  combinations


Following the merging process of ARIB and ETSI specification for handover preparation (see [1]), there are 100 or so idle length possibilities (depending of size and position within the frame) to perform slotted mode. The number of combinations will even increase when it will come to choose the idle length periods (e.g. 1 idle length every 10, 20, 30 frames ?). 





Most people agree that we need more contributions on these fields. The understanding is that slotted mode issues are not only related to FDD to 2G systems handover but also to most of  interfrequency handovers from the FDD mode (e.g. inter frequency FDD/FDD handover within a hierarchical cell structure network, FDD/TDD handovers). 





Document in annex A summarizes the status of this issues and proposes future studies. The goal is to assess the impact of the slotted mode on uplink and downlink performances and recommend to WG1 a limited  number of suitable combinations of idle lengths/idle periods.





Dual receiver issues


Dual receiver approach is an alternative to the downlink slotted mode. This is motivated by the fact that there isn’t any impact on the radio interface in that case. However, as the impact is in the UE side it needs to be clearly assessed. Some e-mails have been exchanged but there is still a lack of contributions in this area before any conclusion be drawn.
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Idle lengths with rate matching DTX


As an alternative to slotted mode with SF/2 or puncturing,  it has been proposed in Tdoc R1-99185 to use rate matching  DTX  for some services such as speech 8kbs in order to get idle lengths. Although  this document has not been discussed in the ad hoc, it is believed  that such an approach should be considered for further refinement  as it does not reduce codes dimensions in the downlink and should not have a worse impact on  closed loop power control than other techniques enabling slotted mode. 





Vocabulary 


Some inconsistencies have been detected between S1.12, S1.15, S1.25 specifications. This is mainly due to needed vocabulary clarifications on idle lengths, idle periods, idle slots duration, SD patterns,etc. It is believed that this will need to be fixed by the next meetings.
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Annex A








A way to move forward for the slotted mode issue





Purpose 


Following the merging process of ARIB and ETSI specification for handover preparation (see [1]), there are 100 or so idle length possibilities (depending of size and position within the frame) to perform slotted mode. The number of combinations will even increase when it will come to choose the idle length periods (e.g. 1 idle length every 10, 20, 30 frames ?). 





Most people agree that we need more contributions on these fields. The understanding is that slotted mode issues are not only related to FDD to 2G systems handover but also to most of  interfrequency handovers from the FDD mode (e.g. inter frequency FDD/FDD handover within a hierarchical cell structure network, FDD/TDD handovers). 





The purpose of the future studies of the slotted mode are to assess the impact of the slotted mode on uplink and downlink performances and recommend to WG1 a limited  number of suitable combinations of idle lengths/idle periods. As a complementary approach, dual receiver complexity for handsets will need to be  further detailed.


 





How to move forward for the slotted mode


Use of slotted mode





For this study, it is assumed that slotted mode is used for a inter frequency handover preparation from FDD mode. The meaning of  “idle length” and “idle period” terms used in this document is clarified in Figure 1. 
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Figure � NUMAUTO �








Slotted mode in the downlink


The downlink slotted mode is entered  by a one receiver UE having already established a  dedicated physical channel in FDD mode when :





( this UE has to perform power measurements or to acquire synchronization from one neighbouring cell 





and,





( this neighbouring cell is either a GSM cell, a TDD cell or a FDD cell with SCH/common control channels on a different carrier. 











Slotted mode in the uplink


The uplink slotted mode is entered by a UE having already established a dedicated physical channel in FDD mode :  





( this UE has to perform power measurements or to acquire synchronization from one neighbouring cell





and ,





( this surrounding cell is either a TDD cell or a GSM cell with BCCH in the GSM 1800 band or 1900 band.





Note 1 : uplink slotted mode is needed to prevent the reveiver from being blocked when scanning bands close the the FDD uplink band. See [2]


 


Note 2:  for a one receiver UE and owing to the previous note, uplink idle length will  occur  during downlink idle lengths when the UE is performing measurements/synchronization acquisition in the target frequency (see figure2).
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Figure � NUMAUTO � 








Impacts of slotted mode


There are two main issues to be studied :





( Channelization code management in the downlink. Either use large idle lengths typically 5 ms with SF/2 compared to the non slotted case, or use some short idle lengths typically 2.5 ms with puncturing and thus holding the same SF.


 


( Impact of idle lengths and idle periods on links in slotted mode and on links in non slotted mode within the same cell or not.





Note : it is also proposed to assess impacts on a cell without slotted mode because in that case there isn’t any orthogonality protection between this cell and the cell with slotted links. Moreover it is also proposed because there isn’t any assumption concerning the synchronization between intefering channels in the « slotted cell » and the channels in the non « slotted cell ».   





Inputs to the Scenarios 





Many parameters have to be settled before going through simulation. Some of them are :


- services 


- idle lengths


- idle lengths positions


- idle periods


- level of power transmission for SCH and common control channels


- level of power transmission for compressed bits


- radio environment





Hereafter some values are discussed for these parameters.














 Services





It is proposed to study at least 3 services with the slotted mode.





( 1 RT service with low rate : speech





( 1 RT service with medium rate : LCD144 


Note : One could argue that such a kind of data real time services will not be widely used in future networks. However, concerning the channelization code management and transmission points of view in the downlink, it seems that some simple service combinations such as 1 RT + 1 NRT service  e.g. speech + UDD144 will be processed as 1 RT service with spreading factor corresponding to the peak rate of  both services ; during communication,  channelization code corresponding to this peak rate + DTX will be used. So there will be -unfortunately-  some similarities between LCD 144 and speech + UDD144 for the code management  point of view and on each slot at least pilot and TPC symbols will be transmitted. So for such a multiplexed services  combination, slotted mode will be entered for inter frequency measurements. 





( 1 RT service with high rate : LCD 384 


Note : see above remark as well.





Idle lengths 








It is proposed to study 3 idle lengths in the dowlink (8, 5 and 3 slots) and 1 idle length in uplink (8 slots) :





( 8 slots 


Note :this size corresponds to the upper limit for idle lengths within one frame ; it is done using SF/2 compared to the non slotted case. Concerning the uplink it seems reasonable to consider SF/2 only because there isn’t any code shortage. 





( 5 slots 


Note : it corresponds to a puncturing scheme limit going from coding rate 1/3 to ½





( 3 slots


Note : it seems reasonable  not to study lower sizes because the UE will need some time to switch to the target frequency,  perform measurements or some decoding  and switch back to the current frequency.   




















Idle lengths positions


( for the 8 slots idle lengths with the single frame approach , it is proposed to have 4 slots transmitted then 8 slots idle then 4 slots transmitted within a slotted frame. 


note : it seems to be the one giving the lowest Eb/No of the current link (see [3]). When uplink slotted mode is used with dowlink slotted mode, it is proposed to start them at the same time.





( for the 8 slots idle lengths with the double frame approach, it is proposed to transmit 12 slots then 4 slots idle for the first frame and 4 slots idle then 12 slots transmitted for the following frame. 





 ( for the 5 slots, it is also proposed to have 6 slots transmitted then 5 slots idle and then 5 slots transmitted within a slotted frame.


Note : the approach is still the same as the previous one, namely to split the compressed transmission in the time domain i.e. in the whole frame to achieve the highest time diversity gain.





( for the 3 slots, it is also proposed to have 7 slots transmitted then 3 slots idle and the 6 slots transmitted within a slotted frame.











Idle periods





( 1 every 3 frames





( 1 every 8 frames





( 1 every 15 frames








Level of power transmission for SCH and common control channels


Power transmission levels of these channels are important to be taken into account because of the fluctuation of multiple access interference power when slotted mode is used. More specifically, the only a priori knowledge before simulation is the power ratio between SCH common control channels and total cell power. After simulation, resluts will give  the ratio between power in slotted mode and power for SCH common control channels.





It is proposed to allocate 20 % of total cell power to these channels. 








Power transmission in slotted mode 





Some indicative values are given for transmission of compressed bits. These values take into account  additionnal power needed to counter balance loss of robustness to go from coding rate 1/3 to coding rates � INCORPORER Equation.2  ���  and � INCORPORER Equation.2  ���. These values have been derived from [4] for BER 10-3  and  10-6  and will anyway need to be checked by simulation results.





8 slots idle length :


For speech : 3 dB (includes SF/2) + margin (processing gain, loss of time diversity, loss of TPC commands )


For LCD144 : 3 dB (includes SF/2) + margin (processing gain, loss of time diversity, loss of TPC commands)


For LCD384 : 3 dB (includes SF/2) + margin (processing gain, loss of time diversity, loss of TPC commands)





5 slots idle length :


For speech : 2,5 dB (includes puncturing) + margin (processing gain, loss of time diversity, loss of TPC commands)


For LCD144 : 3,4 dB (includes puncturing) + margin (processing gain, loss of time diversity, loss of TPC commands)


For LCD384 : 3,4 dB (includes puncturing) + margin (processing gain, loss of time diversity, loss of TPC commands)





3 slots idle length : 


For speech :  1,4 dB (includes puncturing) + margin (processing gain, loss of time diversity, loss of TPC commands)


For LCD 144 : 1,8 dB (includes puncturing)+ margin (processing gain, loss of time diversity, loss of TPC commands)


For LCD384 : 1,8 dB (includes puncturing) + margin (processing gain, loss of time diversity, loss of TPC commands)




















Scenarios to be checked








Downlink slotted mode





Scenario 1 : for one connection with downlink  slotted mode activated


purpose :  influence of power contol, puncturing and processing gain on both uplink and downlink. 


service : LCD 384


radio environment : outdoor 3 km/h 





Note : among all idle lengths/idle periods combinations described in the previous paragraphs,3 slots every 15 frames, 5 slots every 8 frames and 8 slots every 3 frames could be first considered.  








Scenario 2 : for one connection with downlink slotted mode activated


purpose :  influence of power contol, puncturing and processing gain on both uplink and downlink 


service : LCD 144


radio environment : vehicular 50 km/h





Note : same as the previous one.





Scenario 3 : for two connections, one of them with downlink slotted mode activated 


purpose : influence of slotted mode on the connection not in slotted mode within the same cell


service in slotted mode  : LCD 384


service in non slotted mode : speech  


radio environment : outdoor 3km/h





Scenario 4 :  for two connections, one of them with downlink slotted mode activated


purpose : influence of slotted mode on the connection not in slotted mode within a different cell


service in slotted mode in cell 1: LCD 384


service in non slotted mode in cell 2 : speech


radio environment : outdoor 3km/h























Uplink slotted mode


 Same scenarios as downlink slotted mode.  Only  8 slots idle length to be considered in the uplink.
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