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Cell Reselection Enhancement for VGCS

1. General
The paper G2-060309 described the problem with the interruption of the reception of a group call by VGCS listeners due to cell reselection, and a solution to permit the MS to move directly to the group channel in the new cell after cell reselection via introduction of a new System Information SI10bis was proposed. This paper and the related CRs G2-060307 and G2-060308 were presented in the G2#31bis. Due to a request by Huawei the CR G2-060307 was postponed for further comments (G2-060308 was noted). Huawei delivered their comments in the paper RT-07008 to the TCRT meeting 17-18 January 2007 (see Annex A for text).
The major concern of Huawei was that:
“Before the mobile go to the neighbour cell’s group call channel, it can not be guarantied that the group call channel description is still valid. Because the interval of SACCH message is 480ms, if the neighbour cell’s group call channel is changed during this time, the mobile may switch to a wrong channel.”
Siemens accepts that this issue is technically correct and there is a non-zero risk that a mobile could move to a channel which no longer contains the group call.  However, it should be noted that even today, a mobile reading the broadcast NCH messages may switch to a channel which is no longer valid, if the group channel is moved or released after the transmission of the NCH block. A general problem therefore exists: how to ensure that a mobile which moves to a group call knows that the group call is actually present on that channel.  This problem is independent of the proposed improvements to cell reselection, exists today, and should be considered a separate issue.  It is briefly discussed in this paper in section 3.
Siemens nevertheless accepts that that mobiles performing cell re-selection should have up-to-date information regarding the location (i.e. channel description) of VGCS calls in neighbour cells.

In Huawei's contribution RT-07008 a mobile-based solution was proposed, whereby the mobile would read in parallel the CCCH (containing the NCH) and BCCH blocks. However this proposal was commented by Sagem (reference RT-07051) as not resulting in much improvement, due to the need to receive other SI messages in the neighbour cell. Siemens shares Sagem's concern on this matter; furthermore, it should be pointed out that a significant part of the delay is in reading the NCH blocks to obtain the relevent group call channel info; where many group calls are ongoing in a cell, this takes at least several hundred ms, and possibly more than 1 second.
Sagem on the other hand proposes to reconfigure the network to repeat info contained in NCH more frequently. This is an implementation option which could have some benefit, however, since this would reduce the paging capacity it can not be used in networks with a high traffic load. 
2. Further improvement for the SI10bis 
Due to the issues described above, Siemens believes that neighbour cell information distribution (similar to that used for MBMS) is the most appropriate solution to minimize interruptions in receiving a group call.

It should be noted that low-latency cell reselection may not be required for all calls.  Typically, this would be required only for high priority calls.  A feature of these calls is that they are usually only released when the call is terminated, and remain established in a cell even if no users are present. This means that SI10bis messages are not likely to change frequently.

Features and possible improvements to Siemens proposal aimed at reducing the risk of the MS moving to a channel that is no longer valid are now discussed.

1. Sequence Number: A sequence number Msg_Index in the SI10bis message (G2-060307) identifies a consistent set of SI10bis messages. The value of the Msg_Index will be increased by one whenever any of the group channel descriptions for the given group call in the neighbouring cells has changed since last reported. A mobile reading a SI10bis message with Msg_Index shall not rely on older SI10bis messages with a lower Msg_Index value.
2. FACCH notification of new information: As a further improvement, a new FACCH message is proposed to indicate that recently sent SI10bis messages are now invalid, and that the mobile must wait for the information in a new SI10bis message, or perform cell reselection according to the legacy procedures.

Although FACCH messages may cause voice degradation, it is expected that such messages are rare, due to the infrequent change in assignment of group calls in neighbouring cells. The use of the FACCH message could be operator-configured.
3. Training sequence toggling

One possible mechanism for ensuring that mobiles are receiving the group call they think they are is to make use of the different possible training sequences. Every channel description identifies the training sequence used on that channel; this allows the mobile to measure and equalise the channel.

If a certain TCH is used for a group call and is subsequently assigned for either a PTP CS call or a different group call, then a different TSC should be used. 
A mobile tuning to a TCH but using the wrong TSC will fail to decode the data and will soon drop the call, and perform idle mode procedures (including possible reselection) to determine if the group call has been reconfigured.  Due to the mechanisms described above, it is expected that this will be a very rare case.
4. Conclusion
Siemens believes that introduction of the new SI10bis message can significantly reduce the cell-reselection delay for mobiles receiving group calls and should be endorsed by 3GPP GERAN. FACCH messages could prevent mobiles from moving to a TCH which no longer contains the group call.
The TSC toggling mechanism, whereby the probability of a MS moving into to a wrong channel in the neighbouring cell could be minimized, should also be further studied as a mechanism to prevent a mobile from tuning to a TCH which no longer contains the group call.
It is therefore proposed that GERAN WG2 endorse in principle the concept of SI10bis messages, in conjuction with an optional FACCH message to indicate that previous SI10bis messages are invalid. (If endorsed, ETSI TC RT would review the proposals and CRs which would then be presented for approval at GERAN#34).

Annex A: Text of RT-07008, Source: Huawei

Huawei’s comments on RT-06108 & RT-06109:

Huawei agrees it is a good requirement for users, but there are some important technical problem can hardly be solved. 

Before the mobile go to the neighbor cell’s group call channel, it can not be guarantied that the group call channel description is still valid. Because the interval of SACCH message is 480ms, if the neighbor cell’s group call channel is changed during this time, the mobile may switch to a wrong channel.

This problem happens in many cases. In the case of large group call area and scattered subscribers, the network is often configured with delay group call channel assignment and supporting uplink reply procedure to save radio resource. When all users leave the cell, the group call channel will be released temporally. In the case of radio resource preemption, the group call channel maybe released and assigned to a new call. In the case of VGCS/VBS reconfigure procedure, a full rate group call channel maybe changed to an enhanced full rate channel, or a cell’s CA (cell allocation) maybe changed.

In all above cases, the mobile switches to a wrong channel, it causes a serious and unresumable problem. If the mobile switches to a wrong channel and this channel has been assigned to a new call, the mobile has no means to realize the channel is not the group call channel any more, because it still can read and decode SACCH of the traffic channel, then the mobile can hear another call’s voice. The even worse is, if the user presses PTT, the mobile will send access burst, it will interfere the uplink of the new call. 

If the target cell is configured with frequency hopping, the mobile does not know the CA of neighbor cell, so the SI10bis must contain CA as well, CA has the length of 17 octets, one SACCH block (480ms) can hardly contain one neighbor cell’s group call channel description in frequency hopping, it will takes too much time to send or update the whole neighbor cell list, and it will impact the sending of other system information on SACCH, such as SI5 and SI6, therefore, it maybe delay the triggering of handover. 

In order to improve the time gap of VGCS cell reselection, there is an alternative can be done on the mobile side. Now the mobile will read all system information in BCCH, then read NCH, join the group call, it takes about 2 seconds to read system information. The new proposal is: after the mobile switching to a new cell, while it is reading system information, it can read all CCCH at the same time, if the mobile gets the corresponding group call’s notification on NCH, it can join the group call channel immediately without finishing reading all system information except CA in frequency hopping. By this new procedure, it will reduce about 2 seconds in cell reselection, the time gap can be less than 235ms.

