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Introduction

In RAN WG2 meeting #39 the measurements during reception of MBMS ptm channel was discussed. In that time it was concluded that in CELL_FACH and in CELL_DCH the measurements are performed as configured by SRNC and thus they have priority over MBMS reception. 

During that time it was not clear should measurement occasion introduce to MBMS ptm channel for UEs in Idle mode and in URA/CELL_PCH state. From the MBMS service point of view the possible inter frequency or inter RAT measurement would introduce reception gap to MBMS if specific measurement occasions are not introduced. 

On another hand if the cell reselection during MBMS reception is not optimised the normal intra frequency cell reselection has more frequent effect to MBMS QoS. Therefore, in this contribution we propose a method to reduce the MBMS reception gap during intra frequency cell change when both source and target cell utilize ptm transmission in Idle mode, URA/CELL_PCH and CELL_FACH state.

In addition we discuss the MBMS specific measurement occasions for inter frequency and inter RAT measurements in Idle mode and in URA/CELL_PCH states.

Discussion 

Measurement Occasions in Idle mode and URA/CELL_PCH states

When UE performs in IDLE mode or URA/CELL_PCH state the inter frequency, inter RAT measurements it must turn its receiver to other frequency and stop the reception of the MBMS ptm transmission from S-CCPCH of the selected cell. Transmission gaps to S-CCPCH transmission used for MBMS would introduce possibility to the UEs to measure other frequency or RAT cells without losing any MBMS data. 

As the MBMS is ptm traffic all UEs receiving the MBMS data need to use same transmission gap. For some of the UEs this transmission gap may overlap the UE specific paging occasion and thus UE is not able to perform any measurements during the transmission gap. Thus these UEs either need to perform measurements outside the MBMS transmission gap thus losing some MBMS data or some mechanism to avoid this is necessary. 

The currently foreseen performance requirements on MBMS are so strict 95-99% coverage [3], streaming like QoS [4] that the prevention of MBMS data losses is essential for UEs near cell border regardless of whether outer coding [1], [2] is used or not.

The simplest approach is to consider the transmission gaps as “free time” from MBMS reception that the UEs can utilize for measurements if nothing precludes this, e.g. reception of UE dedicated paging has higher priority. If all UEs need to be able to perform the measurements during the gap, it needs to be sufficiently long and frequent. 

In ideal case, these gaps should be used to transmit another MBMS service, but there is some probability that the UE has joined to the other service also. In this case, the UE would not be able to perform required measurement during transmission gap. This is also a valid problem if application utilizes short sessions lengths and the intension is that in most cases the UE would perform measurement between different sessions.  However, if number of services is high this probability will diminish and also the number of UE suffering this problem will be low.

It should be emphasised that there may also be other situations/procedures that prevent UE from receiving MBMS data. For instance, when UE is roaming in foreign PLMN the UE scans frequencies periodically in background scan to find the home PLMN again. These cases need to be included in all considerations on measurements on MBMS.

When then thinking the L1 performance of MBMS ptm transmission and complexity of the compressed mode (as defined in [5]) is not seen feasible. However, the utilization of transmission gaps due to service multiplexing for inter frequency inter RAT measurements should be further studied, based on Rel99 measurement requirements.  

Intra Cell Reselection

When the UE reselects the new cell in IDLE mode or in URA/CELL_PCH and in CELL_FACH state the, cell reselection will introduce some reception cap to MBMS reception. When the reselection occurs between cells both utilising the ptm transmission, the length of the reception gap is depending on the delay between time instance when UE stops the reception of the MTCH mapped to the S-CCPCH in source cell and the time instance when the UE is able to receive the MTCH mapped to the S-CCPCH in new cell. 

If we analyse the introduced this delay in based current definitions in TS25.346 v2.4.0, we can find out that the delay consist mainly from following components 

· Decode BCCH and reception MBMS System Information from correct SIB to find out the S-CCPCH where MCCH is carried

· Receive MBMS Service Information and MBMS Radio Bearer Information messages from MCCH

· Start reception of MTCH based on MBMS radio bearer information

· Additionally there are some implementation-dependent delays

These delay components are valid for IDLE mode and URA/CELL_PCH and CELL_FACH states, and if the reception gap in Idle mode is optimised on acceptable level the same procedure is also suitable for connected mode cases. Therefore it is not reasonable that UE in CELL_PCH and CELL_FACH would always wait CELL UPDATE CONFIRM message in cell update procedure before using BCCH and MCCH information to continue the reception of the MTCH after cell reselection, rather UE should continue the MBMS reception as fast as possible.

There seems to be at least two ways to reduce the length of the reception gap during cell reselections. The most obvious method most likely is to keep the repetition period of the appropriate SIB(s) on BCCH and MBMS Service Information and MBMS Radio Bearer Information messages on MCCH short enough. For MBMS Service Information and MBMS Radio Bearer Information messages this is most likely possible as both messages will be quite small and the MCCH is specific channel for these messages. On another hand the fast repetition of appropriate SIB(s) (assuming that S-CCPCH carrying MCCH is informed in new SIB or in SIB5) is more difficult as it would have effect to the BCCH capacity. 

Another solution to reduce the decoding delay of the BCCH would be to give to the UE the relevant information to find out the correct S-CCPCH of target cell already in source cell before reselection. By this way the decoding delay of the BCCH would be reduced to zero as UE would directly start receiving MCCH on correct S-CCPCH and the repetition rate of the appropriate SIB(s) could be reduced in cells. To make this possible in Idle mode and in URA/CELL_PCH and in CELL_FACH state the CRNC would require to send S-CCPCH configuration of the neighbouring cells periodically on MCCH. 

For this purpose a MBMS Neighbouring Cell Information procedure on MCCH is presented in Figure 1. MBMS Neighbouring Cell Information contains the used S-CCPCH configuration carrying MCCH. Other additional information is FFS. The MBMS NEIGHBOURING CELL INFORMATION shall be repeatedly transmitted after its first transmission when ptm transmission is utilized in neighbouring cells.
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Figure 1: MBMS Neighbouring Cell Information signalling flow

Proposal

It is proposed to introduce new MBMS Neighbouring Cell Information signalling flow to TS25.346, which is applicable for UEs in PMM IDLE and connected mode. Thus new chapter is introduced in Section 8.2.

Moreover it is proposed to enhance Sections 10.2.1, 10.2.2, 10.2.3, and 10.2.4 so that MBMS Neighbouring Cell Information procedure is taken into account. Moreover the Sections 10.2.2, 10.2.3, and 10.2.4 are enhance so that UE will not wait CELL UPDATE CONFIRM message before using MBMS Neighbouring Cell Information or BCCH and MCCH information to receive MBMS on MTCH.

>>>>>>>>>>>Start of the modification<<<<<<<<<
8.2.X
MBMS Neighbouring Cell Information
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Figure 25: MBMS Neighbouring Cell Information signalling flow
This signalling flow is applicable for handling MBMS to UEs in PMM IDLE and CONNECTED mode.

The purpose of the signalling flow is for UTRAN to inform MBMS Neighbouring Cell information to UEs on MCCH in source cell. The MBMS neighbouring cell information contains the used S-CCPCH configuration carrying MCCH in the neighbouring cells. The MBMS NEIGHBOURING CELL INFORMATION shall be repeatedly transmitted after its first transmission when ptm transmission is utilized in neighbouring cells. 
>>>>>>>>>>>End of the modification<<<<<<<<<
>>>>>>>>>>>Start of the modification<<<<<<<<<
10.2.1
RRC idle mode

Idle mode UE shall:

-
if UE has received valid S-CCPCH Configuration of the reselected cell from MBMS NEIGHBOURING CELL INFORMATION message

- receive the MBMS RADIO BEARER INFORMATION message from MCCH and listen to the MTCH;
- else
-
if BCCH contains information regarding the MCCH in the new cell:

-
listen to the MCCH and receive the MBMS SERVICE INFORMATION message;

-
if the MBMS SERVICE INFORMATION message contains the interested MBMS service–id:

-
if MBMS SERVICE INFORMATION message indicates that the service is on ptm:

-
receive the MBMS RADIO BEARER INFORMATION message and listen to the MTCH;

-
else:

-
initiate RRC connection establishment procedure;

-
if the UE receive the MBMS RADIO BEARER INFORMATION message before the MBMS SERVICE INFORMATION message and;

-
if MBMS RADIO BEARER INFORMATION message contains the interested MBMS service id:

-
listen to the MTCH without the need of receiving the MBMS SERVICE INFORMATION message.
10.2.2
URA_PCH State

URA_PCH state UE shall:

-
perform URA update procedure if needed and;
-
if UE has received valid S-CCPCH Configuration of the reselected cell from MBMS NEIGHBOURING CELL INFORMATION message

- receive the MBMS RADIO BEARER INFORMATION message from MCCH and listen to the MTCH;
- else:
-
if BCCH contains information regarding the MCCH in the new cell:

-
listen to the MCCH and receive the MBMS SERVICE INFORMATION message;

-
if MBMS SERVICE INFORMATION message contains the interested MBMS service id:

-
if MBMS SERVICE INFORMATION message indicates that the service is on ptm:

-
receive the MBMS RADIO BEARER INFORMATION message and listen to the MTCH;

-
else:

-
initiate cell update procedure

-
if the UE receive the MBMS RADIO BEARER INFORMATION message before MBMS SERVICE INFORMATION message and;

-
if MBMS RADIO BEARER INFORMATION message contains the interested MBMS service id:

-
listen to the MTCH without the need of receiving the MBMS SERVICE INFORMATION message.
10.2.3
CELL_PCH

CELL_PCH state UE shall:

-
perform cell update procedure and;
-
if UE has received valid S-CCPCH Configuration of the reselected cell from MBMS NEIGHBOURING CELL INFORMATION message

- receive the MBMS RADIO BEARER INFORMATION message from MCCH and listen to the MTCH;


-
else:

-
if BCCH contains information regarding the MCCH in the new cell:

-
listen to the MCCH and receive the MBMS SERVICE INFORMATION message;

-
if MBMS SERVICE INFORMATION message contains the interested MBMS service id and;

-
if MBMS SERVICE INFORMATION message indicates that the service is on ptm:

-
receive the MBMS RADIO BEARER INFORMATION message and listen to the MTCH

-
if the UE receive the MBMS RADIO BEARER INFORMATION message before the MBMS SERVICE INFORMATION message and;

-
if MBMS RADIO BEARER INFORMATION message contains the interested MBMS service id:

-
listen to the MTCH without the need of receiving the MBMS SERVICE INFORMATION message.
-
if cell update confirm message contains MBMS radio bearer information:

-
listen to the MBMS radio bearer;

10.2.4
CELL_FACH

CELL_FACH state UE shall, depending on UE capability:

-
perform cell update procedure and;
-
if UE has received valid S-CCPCH Configuration of the reselected cell from MBMS NEIGHBOURING CELL INFORMATION message

- receive the MBMS RADIO BEARER INFORMATION message from MCCH and listen to the MTCH;



-
else:

-
if BCCH contains information regarding the MCCH in the new cell:

-
listen to the MCCH and receive the MBMS SERVICE INFORMATION message;

-
if MBMS SERVICE INFORMATION message contains the interested MBMS service id and;

-
if MBMS SERVICE INFORMATION message indicates that the service is on ptm:

-
receive the MBMS RADIO BEARER INFORMATION message and listen to the MTCH;

-
if the UE receive the MBMS RADIO BEARER INFORMATION message before the MBMS SERVICE INFORMATION message and;

-
if MBMS RADIO BEARER INFORMATION message contains the interested MBMS service id:

-
listen to the MTCH without the need of receiving the MBMS SERVICE INFORMATION message.
-
if cell update confirm message contains MBMS radio bearer information:

-
listen to the MBMS radio bearer;

10.2.5
CELL_DCH State

CELL_DCH state UE shall:

-
act on the RRC message received on DCCH in handover.


>>>>>>>>>>>End of the modification<<<<<<<<<
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