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Introduction

In section 8.1.2.3 of TS25.133 (Requirements for Support of Radio Resource Management) the requirements for TDD monitoring should be stated. Right now only one compressed mode pattern according to TS25.101 Annex A5 Table A-22 with a gap length of 7 slots is proposed for this purpose. Whilst for FDD inter frequency measurements variable gap length of 5, 7 ,10 and 14 slots are proposed (TS25.133 section 8.1.2.2). 

General

The purpose of section 8.1.2.3 is to describe the requirements for TDD monitoring means P-CCPCH RSCP measurements. In TDD two possible frame structures can be distinguished as shown in the following figure.

Fig.1:TDD frame structure:
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Case 1)
SCH and P-CCPCH allocated in TS#k, k=0….14

Case 2)
SCH allocated in two TS: TS#k and TS#k+8, k=0…6; P-CCPCH allocated in TS#k and S-CCPCH in TS#k+8 (or an other channel providing the beacon function [1]).
No prior knowledge of the position of the TDD SCH slot containing the P-CCPCH can be assumed, therefore the whole TDD frame  in case 1 (only SCH in slot k) and half of it in case 2 (SCH in slot k and k+8) scenario has to be monitored. This requirement already implies that a compressed mode pattern of  7 slots is not sufficient. 

Case 2  shows  the second frame structure. This case is more suitable in applications where support of GSM is essential. In this case we have two SCH slots in k and k+8 in addition the P-CCPCH is located in slot k and the other beacon channel (e.g. S-CCPCH) in slot k+8. The RSCP is done on the beacon therefore it can be performed in either slots. This means that monitoring 8 complete consecutive TDD slots is sufficient. This can be performed with a FDD compressed mode pattern consisting of 11 consecutive slots ( D(6,5) or D(5,6) in two frames see TS25.212). A pattern with a gap length of 11 slots leads to 7,3ms monitoring time, due to the frequency change 2x500µs have to be subtracted. The remaining 6,3ms are sufficient to monitor 9,5 TDD slots. Assuming that the slot boundaries can’t be met directly this leads to at least 8 complete consecutive TDD slots what is adequate. The previous explanations are illustrated in figure 2. According to TS25.215 section 6.1.1.2 parameterisation of the compressed mode the proposed compressed mode pattern for TDD monitoring can be described as follows,: 

TGSN=9; TGL1=11 or TGSN=10 ;TGL1=11 

Fig. 2: TDD case 2 monitoring using FDD compressed mode
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IF case 1  has to be monitored a different compressed mode pattern has to be used, consisting of two transmission gaps. According to TS25.215 the maximum size for a gap length is 14 slots. A gap length of 14 slots allows a monitoring time of 12.5 slots of the TDD frame, including the required switching times. Due to the possible different position of the slot boundaries this ensures that at least 11 complete TDD slots can be monitored. Thus an additional gap monitoring the remaining 4 TDD slots is required. This can be achieved with an additional gap consisting of 7 slots. The calculation to verify this can be performed in the same manner as previously described. In addition this method is illustrated in figure 3. According to TS25.215 section 6.1.1.2 parameterisation of the compressed mode, the proposed compressed mode pattern for case 1 can be described as follows: TGSN=8; TGL1=14; TGD=26; TGL2=7

Fig. 3: TDD case 1 monitoring using FDD compressed mode
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Reducing the  Gap Length 

It is known that transmission gap patterns with long transmission gap decrease the transmission capacity, therefore they should be reduced to a minimum.

After the UE has once performed a measurement using one of the previously described pattern the position of the P-CCPCH of the measured TDD cell is known. This information stays valid for a certain time. Based on this knowledge the gap length of the pattern could be reduced (to 4 slots) if the UE provides this information to UTRAN. This method would be an improvement for further measurements of this specific TDD cell, but would require signaling support to signal the proposed TGSN to the UTRAN.
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Fig. 4 schematic of the signaling support
Proposal

According to the precedent explanations the compressed mode pattern proposed for the TDD measurements in section 8.1.2.3 TS25.133 should be changed. 

In addition to that it is proposed to allow the reporting of TGSN and TGL1 to the UTRAN 
RRC, to give the UTRAN the possibility to configure an optimized compressed mode pattern.  

If there is an agreement to the stated principles, detailed CRs to TS 25.133 and TS 25.331 will be  provided. 
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